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THE AMERICAN SCHOOL AT ATHENS,

In presenting a view of the building now erecting
for the American School of Classical Studies at Athens,
we desire to call attention not so much to the building
itself as to the enterprise of which it is to be the seat.
It is an undertaking of which every American may be
proud, whether he regards the noble ends it has in view
or the distinctively American method in which it is
carried on. 'While other nations have founded in
Greece schools for special archaological research,
France having its school and Germany its institute,
the American school aims to quicken, from the original
fountain head, all those currents of life which had
their origin in Greece, and which constitute the intel-

These advantages are even greater to the student of
art, ach@ology, and architecture than to the student of
history and literature, the matchless remains of art with
which the country is covered surpassing nature itself
in interest and charm. But Greeceisthe most inacessi-
ble of European countries, and hitherto these privileges
have been enjoyed only by an occasional student,
traveling well out of the beaten path, to find hiself
without guidance or companionship in a field where
guidance and companionship are specially needed. This
want the American school will now supply. That the
want has been felt, and that an actual demand exists
for just these opportunities, the brief experience of the

school has already sufficed to prove. Overa score of

in a wing, shown on the left of the drawing, rooms for
half a dozen students, more or less, on the lower floor,
and above, a large library. For this, fifteen hundred care-
fully selected volumes are already in hand. Close by is
the English school, founded in imitation of our own,
and already ready to enter into friendly rivalry with it.
The best relations obtain between the two schools, the
students of each frequenting the exercises of the other.
As the director of the British school is the eminent ar-
chitect, Mr. Penrose, it will be seen that for students of
architecture the opportunities of studynow opened are
beyond all comparison with what has hitherto existed.
The design for the American school was prepared by
Professor Ware, of Columbia College, and the building
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lectual life blood of modern civilization. Here the stu-
dent of the history, art, and literature of antiquity
may, upon the field of their first triumphs, learn the
better to understand them in making acquaintance
with the scenes amid which they arose and the objects
of which they treat. The country itself is the subject
matter of a history and literature which can never be
fully understood, and hence never taught with fullness
of understanding. unless a visit to Greece has made it
familiar. This, al any rate, is the testitnony of those
who have tried it. Says Professor Goodwin, the first
director of the American school : * The whole litera-
ture of Greece is full of passages which can be fully
appreciated only when they are read or remembered
on the spot, in full view of the scenes which they
describe. Where else than in Athens can the noble
verses of the Attic poets, in which they celebrate their
beautiful home, be so thoroughly understood? The
historic scenes on which one looks down from Mount
Pentelicus are far more vivid to the eye than years
of study can make them We have here unfolded
before us a map of Attica such as no Kiepert can
draw for us. . . What a change is effected in every
student’s mind when first he can substitute the glori-
ous panoramas which he beholds from the Attic Hills,
from /Egina, or from Salamis, for the maps which have
hitherto represented these scenes to his mind !”

students have already availed themselves of its privi-
leges. ‘‘These students,” says a writer in the Century
Magazine, ‘ are now instructors and investigators in
their own land, and have brought back the enthusiasm
for their work which is sostrengthened by the seeing of
the eye, the touch of thehand, and a general experience
of classic lands. One of them, by the generosity of Miss
Wolfe, was enabled to extend his researches to Asia
Minor, from which he brought away a collection of
over nine hundred inscriptions, which, in the opinion
of the great European epigraphists, is second to no
other in historical value, and will, when edited and
published, add great luster to American scholarship in
the person of Doctor Sterrett.”

The school is now supported by the annual contri-
butions of no less than sixteen American -colleges,
which take turns in sending out an Annual Director.
But it is obvious that this is but a temporary experi-
ment, to try the ground ; and the trustees of the school,
of which Mr. James Russell Lowell is chairman, are
proposing presently to obtain for it an endowment
sufficient to support a Permanent Director. Dr.
Charles Waldstein, of New York, now Director of the
Fitzwilliam Museum at Cambridge, England, will
become director of the school in the autumn of 1888,
provided a sufficient sum is secured by that time.

The building contains a homwme for the Director, and
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ATHENS.

is going up under the supervision of Mr. 8. B. P. Trow-
bridge, a graduate of the Department of Architecture
in the School of Mines, and now a student in the
Athens school. It will be finished during the coming
summer. It stands on the southern slope of Mount
Lycabettus, on the eastern outskirts of the city, in
ground given to the school by the Greek government,

and commands a prospect of surpassing beauty.
—_— e —

Strength of Brick Walls,

The question of strength of brick walls is often dis-
cussed, and differences of opinion expressed. The
following is one of the rules given: For first class
buildings, with good workmanship, the general aver-
age should not exceed a greater number in height than
three times its thickness of wall in inches. and the
length not to exceed double the height, without lateral
supports of walls, buttresses, etc., as follows, for safety :

Thickness. Safe Height. Length.

814 inch walls 25 fect. 50 feet.
18 " 40 “ m .
17 o b5 ¢ 110
% (13 M .“ lm “
% ({3 78 (13 lw "

‘Where the lengths must exceed these proportions, as
in depots, warehouses, ete., thickness should be in-
creased, or lateral braces instituted as frequently as
practicable.
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This is a Special Trade Edition of THE SCIENTIFIC AMERICAN, issued
monthly—on the first day of the month. Each number contains about
forty large quarto pages, equal to about two hundred ordinary book pages,
forming, practically, a large and splendid Magnzine of Architectnre,
richly adorned with elegant plates in colors and with fine engravings; illus-
trating the most interesting examples of modern Architectural Construc-
tion and allied subjects.

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

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

Architects, Builders, and Owners will find this work valuable in furnish-
ing fresh and useful suggestions. All who contemplate building or
improving homes, or erecting structures of any kind, have before them in
this work an almost endless series of the latest and best examples from which
to make selections, thus saving time and money.

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

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

An Increase of Trade will necessarily accrue to all Manufacturers
and Dealers whose establishments are conspicuously represented in this
important edition of THE SCIENTIFIC AMERICAN. 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. Price 25 cents per copy.

Bound Volumes.—Volumes1 and 2, being for the 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 in paper,
$1.50 per volume. Two volumes per year. Forwarded to any address.

Including all the separate diagrams and engravings of construction
details, the two volumes present not far from two thousand illustrations.
The reading matter covers a large variety of useful and excellent subjects,
interesting to every one. No architect, builder, contractor, engineer, or
householder can afford to be without this splendid work. It is full of use-
ful information, and its illustrations have a permanent value for sugges-
tion and reference. It never grows old or useless.

MUNN & CO., Publishers,
361 BROADWAY, NEW YORK.
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Building Plans and Specifications.

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

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

A COTTAGE ADAPTED FOR FUTURE ENLARGEMENT.

A problem of almost every day occurrence is the alter-
ation and enlargement of existing buildings. A dwelling
may be erected by a man for the accommodation of his
small family, and a few rooms be quite sufficient for his
wants. But, with increasing years, his family aug-
ments, and he finds it necessary to either build a new
house or to enlarge his old one. There are, generally,
many reasons why he should do the latter. The in-
dividual and family associations connected with the
old house render him anxious to preserve it in detail as
far as possible. Then, on the score of economy, he will
wish that the old structure should be utilized.

To make extensive additions to a house under these
circumstances is not, as a rule, easy ; but that, with a
little foresight, provision may be made for such a con-
tingency, is shown by the design represented in the
colored plate accompanying this number.

Here we have a house complete in itself, and pleasing
in appearance, which‘may be readily added to without
in any way interfering with the existing building, or
necessitating the waste of material. This would be
effected by building on the left hand wall. Exactly
how it is proposed that it should be done will be shown
by full drawings in a future number. As it is now
represented, the little house would be a convenient
and attractive one.

Below is an estimate and bill of quantities, showing
the cost of the house to be $1,819.37. These prices are
based upon the high current value of labor and mate-
rials in New York and its vicinity. In many localities
the house might be erected for a ' good deal less.

The full specification given below, and the sheet of
detail drawings and elevations clearly indicate the pre-
cise construction of the building.

This design has been specially prepared for the ScI-
ENTIFIC AMERICAN by Mr. Christopher Myers, archi-
tect.

ESTIMATE AND BILL OF MATERIALS, AS PER
SPECIFICATION BELOW.

MASON’S WORK, ETC.

At.
92 yards excavating.............. $0 25 $23 00
43 perches stone........ ........ 4 50 193 50
Cement bottom ... ...... .... 15 00
2 piersin cellar.................. 3 50 700
4 outside piers... s..ceiveeinnn.. 3 00 12 00
2 stoop stones................ute 4 00 8 00
2 chimneys complete ....... ... 37 10 75 00
5 window sills in cellar.......... 4 00
Cellar steps and copings....... . 20 50
726 yards plastering................ 40 290 40
Cistern.....cooovievencennes oee 40 00
Cesspool. .....cc cvviieaveiennnns 20 00
Drains. as specified, complete. . 20 00
Total..ooovviivveereiinninanns veeeee.$728 40

CARPENTER’S WORK.
Timber Bill.

No. of
Pieces.  Size. Description.

16"x 8'X20= 80 trimmer.

38'X 8'X12= 'Rsills.

1 ¢ X16'= 32 ¢

1 e X2’4’= 48 (1]

1 ¢ X14= 28 ¢

1 ¢ X80'= 60 *

8 4"X 6'"x22' = 852 posts.

2 * X20'= 80 *

8 4"X 4'X16'= 64 ties and plates.
3 ¢ Xxl4= 57 feet ties and plates.
1 11} x24’= 32 [ [ [
6 X3 x12’= 96 e 1} ‘" b
2 3 X19': 50 € ‘" ‘" -
20 2''%10"Xx16'= 540  beams.
36 ¢ X21'=1,260 ‘¢ s
10 2"X 9"X16'= 240 s
18 “  X1'= 567 “
20 2"X 6'x21l'= 420 “ rafters.

19 ¢ X16'= 340 b and collars.
6 ¢ X18= 180 * ¢

18X 6"'X16'= 24 piazza.

1% X22= 33

4,547 feet spruce
at per M.

worked . . $28 00 $127 32
425 2''x4" X12" studs = 3,400 feet
hemlock........... « c.ooiinins 24 00 81 60
800 feet hemlock boards for roof,
put on finished............... 20 00 16 00
800 slates, put on, per foot........ 7 56 00
2,000 feet sheathing and paper, put
WP eonenooeonsnneasennnsasanns 22 00 44 00
1,500 feet siding, at per M........... 35 00 52 50
600 ¢ shingles on side, at per foot. 6 36 00
200 ‘* main cornice and gutter.. 30 60 00
100 *“ band course.iece....coee... 20 20 00
130 ‘* water table and piazza
faseia ......ccccviuvennn. 10 13 00
50 ‘* piazza gutter cornice and
plate. ... ........ ... 30 15 00
2 back piazza colamns........... 3 00

© 1887 SCIENTIFIC AMERICAN, INC.

1 short post on back piazza...... $2 00
10 feet rail and balusters, back of
piazza...........cocoueenn $0 20 2 00
13 ¢ filling in back piazza 30 8 90
2 turned columns front piazza... 2 25 450
1 *  short column.......... . 2 00
18 feet rail front piazza... ....... 80 3 90
6 brackets for same.............. 25 1 50
100 feet piazza floor, ceiling, roof '
trimmed..........coc0iiiinaln . 25 00
Stoops, lattice, steps, ete., com-
plete...... ...... Ceeeteaeeeas . 18 00
7 cellar windows complete ....... eee 12 25
13 windows on first story.. ....... 8 00 104 00
1 “ ‘* second story ..... 7 00 77 00
4 ¢ “ third t 5 00 20 00
2 flights of stairs complete...... 75 00
Cellar stairs..........co.0uuve. 4 00
300 feet of surbase. ................ 12 00
6 closets complete............... 18 00
Front door complete........... s 10 00
7 doors, first story.... .......... 5 50 38 50
6  second story.... ...... . 500 30 00
4 ¢ third i e .. 450 18 00
Pump and sink.............. e aes 25 00
Incidental expenses......ccee0 sssn 60 00
$1,090 97
Mason’s work, asabove.... 728 40
$1,819 37

SPECIFICATIONS.

Specifications and Drawings.—The specifications
and drawings are intended to co-operate, so that any
work shown on the drawings, and not mentioned in
the specifications, or vice versa, is to be executed the
same as if both mentioned and set forth, to the true
intent and meaning of the said drawings and specifi-
cations, without any extra charge whatsoever. The
drawings in connection with this specification are in-
tended to provide for the completion of the entire car-
penter, mason, painter, plumbing, slating, tinning work,
ete., and everything mentioned in this specification.

Quality.—All materials used to be of good quality,
free from all defects impairing their strength and dur-
ability. All timber, except where otherwise specified,
to be of good, well seasoned spruce.

MASON’S WORK.

Excavate cellar to average depth of about 3 ft., the
soil to be put in a separate pile for future use. Other
dirt to be roughly leveled off at sides, and in front of
house. Cistern and cesspool earth to be left in heaps.

Foundation Wall.—To be 16 in. thick, laid up with
quarry stone, of good size, to the height of 7 ft. in
the clear. Angles and corners to be plumb and true,

‘perfectly level on top. No footing course under founda-

tion wall. Build and excavate for piazza piers at least
2 ft. 6 in. deep.

Bluestone.—Furnish bluestone sills for all cellar
windows.

Stone Walls.—All stone wall to be laid with sharp
sand and lime mortar, using small quantity of cement.
Stone work to be pointed inside and out. The outside
to have cut cement joints. Furnish and set bluestone
cellar steps with brick risers and brick walls, and
capped on top. Piazza piers to be brick.

Chimmneys.—Build chimneys, as shown on plans, of
good, hard Jersey brick, laid in good sharp sand and
lime mortar. Select best bricks for topping. Chim-
neys to have Portland cement caps moulded on. Build
brick piers under girder.

Lath and Plaster the entire first, second, and third
stories. Mortar to be made in best manner for first
class work, well put on, hard finish, to be gauged high.
First and second stories to be three coat work, to wit,
scratch coat, brown, and hard finish. Attic and closets
to be laid on and hard finished.

Thimbles.—Furnish and set all necessary thimbles
for chimneys.

Stoop Stones.—Furnish and lay on good foundation
two good stoop stones of proper size.

Cistern.—Build cistern of common brick, 9 ft. by 9 ft.
in clear. Manhole in top, with bluestone to cover.
Cement inside in best manner, and warrant perfectly
tight. Place stone at bottom for water to strike on.

Cesspool.—Build cesspool, where directed, about 50
ft. from house, of rough stone laid in dry, with stone
at top 5 ft. by 6 ft. in the clear. Do all necessary exca-
vation, and lay 8 in. drain tile from foundation wall to
cesspool, with cemented joints.

Drain.-—Do all necessary excavation, and lay 8 in.
tile from discharge of leaders to the cistern. Cement
joints, and fit into cistern all complete.

Chimmney Flues.—All joints in chimney flues struck
smooth. Do all necessary patching after other trades
are through, and leave the housein good order all com-
plete.

CARPENTER’'S WORK.

8Sizes.—Girder to be 6 x 8 in.; sills, 3x8in.; platesand
interties, 4x4 in.; posts, 4x6 in.; first and second floor
beams, 2 x 10 in.; third tier 2x9 in., all16 in. on centers ;
rafters, 2x 6 in.; hip and valley rafters, 3x8 in., 24 in.

on centers ; all studding 2 x 4in., 16 in. on centers.
Framing.—Frame the building in the strongest
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manner, in accordance with the drawings. All jointsto
be closely fitted and the frame mortised and tenoned to-
gether. Fasten with spruce pins well spiked.

Flvor Beams.—Each tier of fioor beams to have one
row of bridging, accurately cut and well nailed at each
end. Beams to be doubled under partitions running
parallel. Headers and trimmers all double.

Studding.—All studding placed 16 in. on centers,
door and window studs to be double bridged once on
each floor. Partition studs to rest on partitions below
where possible, and not on the floor beams.

Sheathing.—The entire frame, from sill to plate, to
be sheathed with 1 in. rough hemlock boards, put on
diagonally, and well nailed at every post and stud.
This to be covered with No. 30 Manila building paper,
well lapped and laid under door and window
frames.

Flooring.—First and second floors to be laid with
narrow spruce flooring, well driven together and nailed
to each beam. Attic fioor to be pine, 95 in. wide,
well driven together and nailed to each beam.

Siding.—Cover entire building, except where other-
wise shown in drawings, with sound and clear No. 1
beveled clapboards, 4 in. to the weather, nailed every
16 in., and set nails for putty. Shingle vertical sides
where shown with 18 in. xxx pine shingles, laid not
more than 5 , in. to the weather, and clipped as shown
on the plans. Do all necessary furring. Set grounds
for all doors.

Roof.—The roof is to be boarded with sound rough
hemlock boards. Covered with tar felt. Valleys and
gutters to be lined with I. C. charcoal tin, all joints to
be carefully soldered. Do all necessary flashing around
chimneys, dormers, bay windows, porches, ete. Slate
the entire roof with 8’ x 16" black slate. Put up
where required 3 in. tin leaders, connected with drains
where directed.

Piazza.—Thesill and bearing beams for porches to be
3x6in. Floor beams 2x 6 in., placed 20 in. on centers,
notched into the sill and well nailed. The floors to be
1 in. thick, 414 in. wide, laid in paint, and blind nailed.
Steps to have 1}4 in. treads and 1 in. risers. The roof
to be ceiled and tinned. Columns, plates, bolsters,
ceiling, ete., to be white pine worked and trimmed as
per detail. Piazza ceiled on the under side.

Blinds.—All windows except cellar to have 1}4 in.
outside blinds, made, hung, and fastened in best
ILu.NDner.

Exterior—The water table, corner boards, cornices,
window frames, bay windows, porches, and all other ex-
terior ornamental work, to be made of the best quality
white pine, in accordance with drawings. The ends of
rafters overhanging the plate to be worked as per
detail.

Window and Door Frames.—Window frames to be
made for 114 in. double hung sash, with 1}4 in. pulley
and hanging stiles. 2 in. sills and % in. sub-sills. 1%
in. axle pulleys, stops, ete., all complete. Small cellar
frames to be made with rabbeted jambs, cased inside
and hung at top with 3 in. narrow butts, and proper

fastenings. Door frames to be made of 114 in. plank
with rabbeted jambs. Outside doors to have 1!4 in.
casings.

Sashes.—All sashes, except cellar, to be 114 in. thick.
Dimensions and number of lights as showing in plans.
To be glazed with second quality French sheet glass.
Cellar to be glazed with third quality. The double
hung sash to have best Russian hemp cord. proper
weights, and Berlin bronze sash fasts. Size and num-
ber as per plan.

Doors.—The front doors to be 2 in. thick, moulded,
and as per plan. Upper panels to be glazed, hung
with 4 in. cast loose butts, fastened with 414 in. mortise
lock, brass face, white poreelain furniture, nickel plated
seats and drop escutcheons, brass flush bolts top and
bottom. Second floor closet doors1l4 in. thick, paneled
and moulded one side. All other doors, 14 in. thick,
paneled and moulded both sides, hung with 4 in. loose
joint butts, fastened with 414 in. mortise locks, por-
celain furniture, etc. Locks for closet doors to be re-
verse bevel rim locks. All doors, where needed, to have
hardwood, rubber tipped stops, and ash saddles.

Stairs—Build the main stairs as shown on the plan,
from first to third stories, with 114 in. treads, % in. ris-
ers, 14 in. strings of white pine, to be put up in the
best manner. The steps wedged. To be supported on
strong carriage timbers. Newels, hand rails, and bal-
usters made of ash, as per details.

Trimmings.—The architraves for all doors and win-
dows throughout the house to be made 5% in. wide,
moulded on face. First and second stories to have
turned corner blocks in the attic. The bases to be 714
in. wide, moulded on top, all to be of clear, well sea-
soned white pine.

Pantries.—Kitchen pantry to be fitted up with wide
shelves on two sides, as directed. Bed room closets to
have one shelf with strip, with japanned hooks.

Kitchen Sink.—Kitchen sink to be 18" by 36", cast
iron, with No. 2 *‘ Douglass” lift pump, fitted and cased
properly, with proper suction and discharge pipe
complete.

Finials.—Put up metal finials where shown on the
elevations. These to cost $3 each.

Generally.—Do all work necessary to completely
finish carpenter’s work.

PAINTER’S WORK.

All the exterior wood work usually painted, including
privy, to be painted two good coats of white lead and
lJinseed oil paint. All knots and sap to be well shel-
lacked before painting. All cracks, joints, and nail
holes, and over nail heads to be well puttied after prim-
ing is done. All tin work to have two coats of
“Prince’s ” metallic paint. Also paint the chimneys
two coats. All the colors to be selected by the owner.
The blinds will be painted at the factory. The interior
will be wood filled with ¢ Wheeler's” wood filler, then
two good coats of hard oil. Stair rails and balusters
will be rubbed down to a smooth surface. All the
doors, saddles, hearth borders, and hard floors will be
oiled. All sash and outside doors must be painted on
top and bottom. The painting to follow immediately
after the carpenters.

———— e O —
AN EAST ORANGE HOME.

One of the most admired residences of the many
picturesque ones found in East Orange, N. J., is
the house of F. W. Coolbaugh, erected last year, on
Burnett Street, which forms the subject of illustration
in our colored plate and sheet of details in this issue.
Located in a slightly elevated position, at a well judged
distance back from the road, the house at once gives
the impression of being essentially a handsome one.
The whole effect is well conceived, and exhibits evidence
of much care and thought having been expended upon
it, while many of the minor details are of a novel and
interesting character.

Coming to the interior, one is immediately struck
with the comfortable and homelike appearance and ar-
rangement of the rooms, which open into one another,
and are well calculated for the accommodation of guests.
The kitchen leads off from the dining room, and a small
serving lobby is placed between them, as shown upon
the plan.

The hall is very prettily arranged, the construction
of the staircase being particularly novel and pleasing.
This is executed in hard wood. and is formed. with a
quarter space, raised three steps up, and approached
from two sides, viz., either from the entrance door or
dining room, as will be understood on reference to the
plan. On the second story four good sized bed rooms
are provided. with bath room and ample space for
closets and trunks. The top floor contains servants’
and other rooms, as represented.

The decoration of the house is carried out in a very
superior manner. In the vestibule the walls are cover-
ed with stamped paper in imitation linerusta walton :
while the hall is provided with a dado and a filling of
embossed paper. Most of the rooms are decorated in
well chosen metal hangings, with deep friezes, and the
ceilings are finished in light one-colored papers and
borders. In several of the windows stained lead lights
are used, with charming effect. Some of this work is
of a description not often seen, being partly composed
of broken pieces of thick colored glass set in the lead
work, and giving the appearance of crystals. The
design of the lead lights in the window in dining room
is shown in our supplementarysheet. Set in the wood:
work of piazza are several rondels of colored glass,
which aid in producing the good effect.

Among the special features in the house which great-
ly add to its comfort and completeness is a very nicely
designed buffet, built in hardwood and fitted in the din-
ing room, in the space underneath the stairs. Fitted
wash basins, with marble tops. are provided in the din*
ing and several of the other rooms, there being five in
number altogether. A large heater, built in brick work,
is provided in the cellar, with registers in the halls and
all the principal rooms. and there are grate fires in the
library and parlor in addition. The mantel pieces are
of excellent design, and are represented in our sheet of
details. Electric bells are fitted throughout in a most
complete manner, the servants’ call being so arranged
that on pressing the button three bells in different
parts of the house may be made to ring simultaneously.
The drains are all ventilated with cool air spaces, and
are built with special openings designed for the pur-
pose of access in case of stoppage.

The cost of the house to duplicate would be about
$5,000. Mr. Coolbaugh spent a total of some $6,000
in its erection, the extra sum being expended in deco-
ration and plumbing, both of which are of a very
superior kind. Theoriginal estimates on the drawings
and specifications did not exceed $5,000.

The acting architect was Mr. George Cooke, of
Orange, although to the talented wife of the owner,
Mrs. F. W. Coolbaugh, is due the credit of arranging
the general design and of planning the rooms. Indeed,
to that lady is to be largely attributed the complete-
ness and success of the whole structure.

Cooke & Berryman, of Orange, were the carpenters ;
Henry Dickson, Newark, N. J., mason; Orren Ford &
Son, of E. Orange, decorators ; and George Southward,
of Montelair, N. J., the plumber, to whom much credit
is due for the excellency and completeness of his
work,
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SPECIFICATION

of the work and materials requisite in the erection
of a frame dwelling for F. W. Coolbaungh. Esq., to be
located on the east side of Burnett Street, East Orange,
N. J.

CARPENTER’'S WORK.

Timber.—Sills, 4" X10". Posts, ties, and plates, 4''X6".
First and second tiers of beams, 2"X10". Third tier,
2"x9". Rafters and long collar frames, 2" X6". Collars
in gables, 2'X4". Valley rafters, 3'X7". Floor beams,
16" from centers. Third tier of beams to rest on
114" % 5" ribbons, lei into stud, and to be well spiked
to stud where possible. Piazza sills and ties 4'x8"
beams, 2"'X8", on 2" centers. Door and window stud,
215'"x4". All other studding, 2"Xx4". All framing
lumber to be of spruce. All studding of hemlock.
Girders in cellar, 4'X8". All framing to be done in
best manner, mortised, trimmed, pinned, spiked, ete.
Cut in large braces. Where necessary, trimmers,
headers, and beams under partitions to be doubled.
Piazza plate, 3" X8". Rafters and collars, 2" x6".

Bridging.—All beams having a span more than 10 ft.
will have one row of herringbone bridging, 1}4 X2,
nailed with two nails at each end.

Furring.—Do all necessary furring.

Sheathing.—The entire frames and all roofs will be
sheathed with tongued and grooved hemlock, well
driven up and nailed with two eightpenny nails at each
bearing. Cover all plumb parts with resin sized sheath-
ing paper.

Outside Trimmings.—As shown onelevation. Water
table in two parts. Belt courses will be formed by con-
tinuing the outer members of piazza cornice around
the house. Second story will be continued around
main house, and have 2" mould under same, as shown.
Sawed ends of rafters ceiled on top with 1" ceiling
plinth and 4" crown mould, to be continued around
all parts, as shown. Gables will be finished with
hanging verges, brackets, rafters, etc. Brackets to be
beaded on face, and have turned rosettes on sides.
Gutters will be formed with 1”X5"” plinth, 1”x2"
mould, and 1"X2%" cap. All gutters will be lined to
form descent to outlets, and 114" sawed gutter ends, as
shown. Cresting on main ridge of house will be
formed with overlapping 1" pine pieces, with 4" roll on
top, and have 6" trimmings at ends, as shown. All
other ridges will have 2" roll for quirk. Galvanized
iron vane in front gables. Dormers will be cased up,
as shown, and have cornices to match main cornices.

Inclosure.—The plumb sides of house will be covered
with 6" beveled siding, with 3" lap, well nailed at each
bearing, where shingles are shown, and they will be of
even width, and cut to pattern, and smoothed on face.

Roof —The main roof will be covered with 8'x16"
No. 1 ribbon slate portions, to have clipped corners.
Do all necessary flashing around dormers and chimneys,
ete. Counterflash chimney. Slate laid in tar paper.

Tinning.—All gutters, valley, balcony floors, and
veranda roofs will be lined with I. C. charcoal tin, well
fitted and soldered. Put up 3" tin leaders to all out-
lets to convey water to ground. Tin back of all
chimneys.

Piazza.—Floor will be laid with 1X415" tongued and
grooved pine. Ceiled overhead with 14:X3 leaded ceil-
ing. Floors to be nosed on edge, and have 1" fascia
and cove under same. Steps and strings will be 114",
sizes 7%". Plate will be boxed and be 6Xx8". Cornices,
as shown, with 7%" soffit, 1X5" drop and cap, 3" crown
mould, 2" bed mould. Form gutters at eaves same as
main house. Columns 6" X6" whitewood, turned new-
els, 5" X5" turned caps. Spindies, as shown, 1"X1}",
with 115"”%2" bar under, and 2" sawed brackets.
Square turned balusters, 215" X4", beaded top rail,
2% 3 bottom rail. Space between piers will be fitted
with 34" X?" lattice, with 1" X4" frames to same. Build
back stoop, as shown, with 1" X4%4" floor fascia posts,
steps, and railings, ete.

Windows.—The frames will be made in the usual
manner ; 114 x5 casings, 114 jambs, and blind stops,
14" parting strips, 2" main sill, 1" top sill, 13{ axle pul-
leys, pockets, ete., complete. All other sash will be
115" thick, glazed with French sheet glass, double
thick for large lights. Sash on stairs and center of
dining room bay will be glazed with leaded stain glass.
All meeting rails 134" thick, with burglar proof bronzed
sash fasts on same. Sash will be hung with Russian
hemp cord and cast iron weights.

Blinds.—All windows above cellar less than 3 ft. wide,
except stained glass windows, small dormer, and
quarter circle windows in front gable, will have rolling
slat binds, made, hung, and fastened in best manner,
and painted two coats.

Doors-—Front doors made of pine as shown, 2" thick,
upper panels filled with cathedral glass. Vestibule doors
to have leaded cathedral glass to cost $2 per foot.
All to have suitable frames, jambs, etc. Sliding doors
2" thick panels, not more than 10" wide, all other doors
four paneled, closet doors 1}4"” thick, all others not
otherwise described, 114" thick.

Floors.—First and second floors will be laid with
1" X 414" tongued and grooved pine flooring, free from
loose knots and all bad defects, well driven up and blind
nailed to each beam. Attic floor may be of wider pine.
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Stairs.—Will be constructed as shown, of white pine !

lumber, 114"'steps and strings, %" risers, 6" main newels,
turned 4" pedestals, turned caps 1!4"”, turned balusters
214" X 4", moulded rail, newels, rail, and balusters of
dark ash. Seatside of stairs, with lid to lift, hung with
brass butts. Hat closet over seat, cased in and have
door paneled. Closet under first platform. Back stairs
to cellar, of pine, 1}{" steps and risers. Main stairs to
be furred and plastered underneath, steps to have nos-
ings and cove.

Trimming.—Doorand window casings throughout the
house will be 43{" wide, moulded and beaded on face,
and have neat turned corner blocks. Windows in hall,
parlor,libraryand dining room will have moulded pan-
elbacks. All others will trim on neat mould nosings,
with moulded aprons under same. Base on first story
will be 7’ wide, beaded on face, and have 115" mould on
top, mould to continue around trim. Base in second
story 6", other parts 5. Neat moulded chairrail to con-
tinue around hall and dining room. Wash tub lids
clamped, and hung with brass hinges and screws,
turned legs under same. Kitchen sink to have pine
apron and ash cap and drip grooved.

Bath Room.—Will be wainscoted with 15" X 214" pine
3’ 6" high with rabbeted cap. Face of tub and basin
same. Basin to have door under. Brass butts and small
cupboard catch.

Sundries.—Put down hardwood stoppers and saddles
to all doors, also angle beads to all corners needing
them. Build coal bin as shown.

Privy.—Privy 5 X 5, to be built of ceiling boards,
joints battened. Shingled roof. To have floor, and seat,
with two large and one small hole, with lids on same.
Panel door, hung with butts, and have lock and key.

Hardware.—All doors to be hung with loose pin
steeple tip butts, and furnished with mortise or rim
locks, as the case may be. All1l4" doors to have mor-
tise locks. Front door lock to have night works com-
plete, with bronze knobs and escutcheons. Porcelain
knobs in first and second stories, with silver mountings.
Kitchen and attic, japan trimmings. The sliding doors
to have patent spring flush handles and locks bronze.

MASON WORK.

Cellar.—Excavate about 3 ft. earth, leave on prem-
ises, and level to a grade line against house. Excavate
for cesspool, drain pipes, privy vault, ete.

Foundation.—Wall, up to grade line, to be laid up
with good building stone and mortar. The balance of
good hard burnt brick and good mortar. The stone wall
will be 16" thick. the brick 8'. Earth to be well ram-
med around foundation.

Piers.—To be as shown on drawings. Plaster on top
of wall inside of sill with good cement, to keep cold air
out. Put down cement bottom in cellar, of good
cement and gravel, to the depth of 214".

Bluestone.—All window sills, copings, steps, cesspool
cover, chimney caps and stone at bottom of stoops,
hearth in Kkitchen, to be of suitable thickness blue-
stone.

Wulls.—To be covered throughout with two coats
scratch brown sand finish. Mortar to be made up at
least five days before using. Plaster two rooms and
hallin attic.

Cesspool.—Build cesspool 6' X 8', laid up with build-
ing stone. .

Drain Pipe.—Lay five vitrified tile pipe, 17 ft. dis-
tance, to cesspool, to take waste water from closet sink.

Chimney.—Topped out with good hard burnt brick.
Hackensack red mortar. Mason to build in all hot air
pipes required furnished by the plumber.

Cement Bottom.—Cement cellar bottom with 1§ Port-
land, 15 Rosendale cement, and 14 sand, 24 inches thick.
Cement under. foundation before wallis laid, and extend
cement, ete., inside of foundation.

PLUMBER'S WORK.

Soil Pipe.—From five feet outside of cellar wall fur-
nish and lay a 5’ cast iron soil pipe, and connect in
cellarwith a 5" cast iron running double hub trap, with
4" double vents. From cesspool side of trap 2xtend a 4"
galvanized iron pipe outside of house to the highest
point of roof, and there cap with ventilation cap, for
cesspool vent. From the end of the trap reduce the
iron pipe to four inch cast iron pipe, and from that
point run a 4" cast iron pipe through the bath room to
roof, leaving all necessary Y branches for fixtures in
bath roomw, and cap with ventilating cap.

Soil Pipe Connection.—All joints to be packed with
oakum and calked with hot lead. All lead connec-
tions to be made to iron pipes to be done with brass
ferrules soldered on the end. Fresh air vent from trap
to be carried up in cellar high enough so that a four by
four T can be put in, and from said T carry a 4" pipe
to outside of cellar wall for fresh air vent. On top of
said T calk in a 4" trap screw for cleaning trap when
necessary. Run all necessary lengths of 2" cast iron
pipe to receive the wastes from sink and wash trays,
and connect to cast iron pipe in cellar.

Botiler.—Furnish and set up one forty gallon dome
headed copper boiler, best make, set upon Lockwood’s
boiler stand, and connect the same with water back of
range by 3{ AA lead pipe.

Wash Trays.—Supply three stone wash trays, with
hot and cold water, through % AA lead pipe, and %

flange and thimble wash tray bibs and 114 inch wash
tray plugs, and necessary length of 2" lead waste pipe
and 2 inch “Dubois” lead trap, connected to 2 inch
iron pipe, with brass ferrule in cellar.

Sink.—Furnish and put up in kitchen one 30" x20"
crockery sink. Second, 6" deep, with iron back, hot
and cold water through % AA lead pipe and % com-
pression flange and thimble bits. Waste through 2"
D lead pipe and 2" * Dubois ” trap.

Bath Tub.—Furnish and supply one 14 oz. copper,
tinned and planished bath tub with hot and cold water
through % AA lead pipe and nickel plated double
compression bath bib, waste through 14’ lead pipe
and 134" ‘ Dubois” lead trap. ¢

Wash Basins.—Furnish and fit up two of the best
Italian marble slabs, one 30" X 22" oval bowl, and one
corner slab 114" thick, countersunk and polished, with
back 12" high; supply the same with one 14" patent
overflow marble basin, with hot and cold water through
14" AA lead pipe and nickel plated handle compres-
sion basin cocks, with nickel plated plug, chain, and
chain stay. Waste through 1%" lead pipe and 115"
‘“ Dubois ” lead trap.

Hot Water Pipe.—Connect a % AA hot water pipe
from boiler. Make all connections in said pipe for
kitchen sink, wash trays, bath tub, and basin. Run
a ¥ AA lead pipe from main supply pipe to bath room,
to supply the same fixtures with cold water.

Ventilation.—Connect a 2" vent pipe, from water
closet traps, and connect it to 4" soil pipe, 16" above
the bath room floor. Vent the traps under bath tub
and basin by 115" lead pipe, with 3" lead pipe from
water closet vent.

Safes.—Line under bath tub, water closet, and basin
with 3 lb. sheet lead turned up 3" all around. Run a
34" E lead pipe from the safes down to the cellar ceil-
ing, and there left open for safe waste. Placea 3" brass
strainer over every safe waste.

Water Closet.—Furnish and fit up onerapid stream
washout water closet. Supply through a 14 C lead
pipe. Supply to cistern through 15 AA lead pipe
and 15" stop cock. Connect to main soil pipe.

Stop Cocks.—Furnish and connect necessary stop
cocks.

Circulation Pipes.—Connect at bottom of boiler a
14" AA lead pipe, and run up to connect with hot wa-
ter pipes in bath room for a circulation pipe. Place in
one %" compression bib at bottom of boiler for sedi-
ment cock.

Heater.—Furnish and fit up in cellar one of Boynton
Furnace Co.’s No. 114 brick-set furnaces, with heater
pipes, registers, and dampers complete.

Heater Pipes.—One 10 inch pipe to hall ; one 10 inch
pipe to parlor ; one 9 inch pipe to dining room ; one 9
inch pipe to library, and pipes and heaters to other
rooms as required.

Range—Furnish and fit up in kitchen one No. S0
Newport, eight inch holes, with lower hot closets and
canopy, ventilator, shelf register, water back, and
couplings complete.

Tubs.—Furnish and fit up three tubs, one to be single
and one double cement tubs. Large size with stands
to cost $19.50.

Wash Bowls.— Two Italian marble wash bowls, 30 X
22, with oval bowls, complete, with hot and cold water,
with double combination faucets. Connect the water
to the furnace to feed water pan or bowl. Provide
one of Southworth’s ¢ Celebrated ” grease traps, with
iron ladle attached.

—_— e r—
The Luminous Bacillus.

Before the Physiological Society, Berlin, Dr. Hermes
recently showed the luminous bacillus brought some
time ago with marine fish from the West Indian Ocean,
and bred in pure cultures. In nutrient gelatine the
bacillus formed funnel-shaped cultures at the surface.
Inoculated into sterilized fish, it rendered them lumi-
nous to a very high degree. The bacillus developed also
in fresh water fish, but only when these were placed in
salt water. In fresh water the bacillus disappeared.
At temperatures below 25° Celsius, the luminosity
ceased. It was easy with this fish bacillus to render a
large quantity of sea water luminous.
water were allowed to stand for twenty-four hours,
only the surface was luminous; but by stirring it up,
the whole mass again became luminous in consequence
of the interpenetration of the air.

— ¢ —

THE aroma of red cedar is fatal to house moths; the
aroma of black walnutleavesis fatal to fleas. Itisa
matter of common observation that persons engaged
in the business of making shingles from odoriferous
cypress timber in malarial districts are rarely, if ever,
affected by malarial diseases, and that persons engaged
in distilling turpentine do not suffer from malarial
diseases or consumption. It is said that when cholera
was epidemic in Memphis, Tenn , persons working in
livery stables were entirely exempt from it. It is
affirmed that since the destruction of clove trees on
the island of Ternate, the colony has suffered from epi-
demics unknown before ; and in times when cholera
had prevailed in London and Paris, those employed
in the perfumery factories have escaped its ravages.

© 1887 SCIENTIFIC AMERICAN, INC.

If, however, the !

Real Estate Title Insurance.

Real Estate Title Insurance is an important factor
which has been rec:ntly introduced into real estate
transactions, assuring property owners of the validity
of their titles beyond question or dispute ; and is a
substitute for the present expensive and tedious system
of examination of titles, affording to the parties insured
complete security against loss.

This relief and protection to purchasers or mort-
gagees of real property is to be found in an absolute
insurance of title, by a sound and permanent corpora-
tion, with a large cash capital, standing ready to make
good any insured title found defective from whatever
cause. .

The German-American Real Estate Title Guarantee
Company, No. 34 Nassau St., New York, has been organ-
ized pursuant to Chap. 538 of the New York State laws
of 1885, with a capital of $500,000, placed by statute
under the supervision of the Superintendent of the
Insurance Department of the State of New York, and
will, upon the proper application, examine titles to real
estate, and issue a policy of insurance which shall afford
absolute protection to the purchaser, his heirs and
devisees, and to the lender upon bond and mortgage,
against all loss from defective title.

The company for its own protection will examine
the titles it insures in a most thorough manner, by ex-
perts in its employ and by means of records and a
plan of its own, and will then guarantee its work.

It will defend all actions brought against holders of
its policies by reason of defects in the title insured, at
its own expense, and will pay all losses to the extent of
the policy issued.

If after an examination of the title the company re-
fuse to issue a policy upon it, no fee is charged for the
examination.

The usual fee of the company for the examination
and guarantee in New York is $50 and disbursements,
with an additional $5 on each $1,000in excess of $3,000.
In Brooklyn it is $30 and disbursements, with an addi-
tional $5 on each $1,000 in excess of $3,000.

Special rates for building operations, auction sales,
and titles involving $50,000 or more.

The payment of a small fee permits a transfer of the
guarantee with the deeds, in case of sale of mortgage.

Reissues to subsequent purchasers or mortgagees
within five years, at one-third original fee.

If the title, when examined, is rejected by the
company, no charge is. made except for actual dis-
bursements.

The law directs that the company, before it issues a
policy, shall set apart a sum not less than two-thirds of
the amount of its capital stock as a guarantee fund, tc
be invested as the statute provides, and to be applied
only for the security and payment of losses incurred
by reason of guarantees issued. A solid foundation for
business is thus insured.

This system accomplishes the following :

1. Security.—It is the only system that affords abso-
lute protection against defective titles.

2. Saving of Time.—The company proposes, by
means of its superior facilities and the employment of
a nuraber of skilled lawyers, engaged exclusively in
the searching of titles, to pass uponthem with prompt-
ness. A property, the title to which has once been
guaranteed, can be transferred within a very short
time after application is made; and institutions,
estates, and individuals holding mortgages upon such
property can convert them into cash at once, instead
of consuming from twenty to thirty days, as is now
required, in having the titles researched upon each
transfer.

3. Saving of Money.—1It is proposed to guarantee the
title, in the first instance, for a less sum than must now
be paid to have the same title searched by a compe-
tent attorney ; thus additional security is obtained, as
well as time saved, at less cost.

After the title has once been searched and guar-
anteed, the property may be transferred, or a mortgage
upon it assigned, and a similar guarantee obtained by
the purchaser for one-third of the sum paid for the
first guarantee.

4. Ease of Transfer.—A guaranty policy will enable
an owner of a piece of property to convert it into
money within a day or two, or obtain in the same time
a loan upon it, on bond and mortgage ; and will thus
make real estate as available for collateral as stocks
and bonds. This will serve to increase the demand for
real property. Thus, briefly outlined, the new system
offers absolute security from loss, saving in expense of
conveyancing, charges fixed and known before the
work is begun, special safeguards for mortgagees, and
expedition in the transaction of business

The officers of the company are :

President, Andrew L. Soulard ; Vice-President,
Charles Hauselt; Secretary, Adolph Koppel; Treasu-
rer, William Wagner; Counsel, Charles Unangst.

The directors are:

Charles Hauselt, John A. Beyer, A. J. D. Wedemeyer,
George W. Quintard, Charles F. Tag, George C. Clau-
sen, William Wagner, James Fellows, John Straiton,
Jacob F. Miller, Adolph Koppel, Charles Unangst,
Andrew L. Soulard.
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The Summit Color Works.

It is evident that an architecturally beautiful house
may be rendered unsightly by the use of inharmonious
and gaudy paints, and it is equally evident that the
most commonplace structure may be made attractive
by the judicious selection and application of appropri-
ate colors. Fortunately, the individual who is devoid of
taste in this direction is generally aware of the fact, and
therefore relies, for the ornamentation of his house at
least, upon some one more artistically inclined. But
instances are only too common of buildings covered
with colors ihat seem to be at war with each other,
and the casual observer feels a deep seated disgust for
the owner and a sincere pity for the neighbors who are
compelled to live in close proximity to the eyesore, es-
pecially when he remembers that the case might easily
have been reversed had the owner possessed common
sense enough to have placed the ornamentation of his
dwelling in other hands.

This difficulty of selecting colors that will blend well,
so as to produce the most pleasing effects, has been re-
cognized by the well known firm of Chas. M. Childs &
Co., of 225 Pearl streét, this city, who have adopted an
admirable method for presenting their pure ready
mixed paints to builders and property owners who
may not have the facilities for selection found in the
large cities. Upon their specimen card they display
the best and latest styles of colors, arranged in
combinations of three each; and each combination
shows the body. trimming, and blinds. The card be-
fore us contains twenty-seven colors, forming nine
combinations, the upper color of each of which is the
body, just beneath which is the trimming, with the
blinds at the bottom. It is not an easy task, even
for one having some experience,to select from the
colors now so much in demand those which will ap-
pear well when spread over large surfaces, as the use
of a wrong shade may destroy the intended general
effect of the whole work. But by means of this card
the various colors can be studied to the best advantage,
and an accurate estimate formed regarding the effect to
be produced when applied to any building. Asthe com-
binations were arranged by one of the best decorators
in the country, the colors may be relied upon to blend
welland be in harmony with each other, and to pro-
duce tasteful and pleasing effects. Although the user
is, of course. free to make such other combinations as
he may think best, he may rest assured that if he em-
ploys either of those presented, he will obtain attrac-
tive results.

It is apparent that this method of presenting colors
will not only be appreciated by those who may be said
to be *‘ color blind” regarding the harmonious blend-
ing of shades, but will also be welecomed by the profes-
sional builder and architect, to whom it will prove to
be of much assistance.

Scattered here and there throughout the country are
a few who, through ignorance or design, cheapen or
water their materials. The paint they use looks well
enough when fresh, or until the job is complete ; but
it soon begins to present a weather beaten and dilapi-
dated appearance. There are also owners—landlords—
who have the notion that a cheap and inferior paint will
last ‘‘ long enough,” and that it is more economical to
cover frequently with poor material than it is to paya
little more at first. and get the best. Both of these
classes ignore the fact that good paint to start with s, in
the end, the cheapest. It would be to the decided ad-
vantage of some house owners to try the experiment of
using a superior quality of paint, and ascertain for
themselves if the difference in the first cost is not more
than compensated for by the durability of the paint
and the better general appearance of the house.

These paints are made only of material carefully
selected, and of the purest quality. The greatest care
and skill are exercised in their preparation, and they
are guaranteed to be equal in all respects toany manu-
factured. They are presented in packages of various
sizes, from a barrel of fifty gallons down to as small a
quantity as one quart, and are also put up in cans con-
taining from one to ten pounds.

The Messrs. Childs & Co. also prepare white paint
for inside and outside work, and will at all times make
any shade desired, when ordered in quantities of five
gallons or over. This is an important consideration,
and one that will be well received by builders, since it
practically places at their disposal all the skill, experi-
ence, material, and machinery of an extensive paint
works, and enables them to experiment with new col-
ors at a moderate expense, and to order new shades of
their own selection, with the certainty that their in-
structions will be faithfully followed.

It would be well for those contemplating building
or painting this spring to send for one of these cards,
even if for no other purpose than to have specimens of
the shades that will be widely used. Further informa-
tion concerning these paints, prices, etc., may be ob-
tained by addressing Messrs. Childs & Co., as above.

_———v————

THE total production of pigiron in the United States
in 1886 was 6,366,688 net tons. This includes 47,982 net
tons of spiegeleisen. The unsold stock of pig iron on
hand on the last of December was 249,504 net tous.

Floors and Cellings: Ancient and Modern.
BY C. POWELL KARR, C.E, CONSULTING ARCHITECT, NEW YORK.

I

In this series of articles the writer will endeavor to pre-
sent a graphic account of the floors, floor coverings, and
ceilings of the world. It would be interesting and pro-
fitable to visit the homes of the cave dwellers of India,
the lake dwellers of Europe and the mound builders of
America, but we should be obliged toinvade the domain
of regions still unexplored, and about which our know-
ledge is still in a formative state. We shall feel it
a necessity, in some instances, to visit the huts of primi-
tive man in many countries, but we shall not pause to
discuss the archaology of remains of civilizations, but
shall try to confine ourselves to races of nen that are
now living, or of whom we have positive information.
We shall begin our journey in the land of the rising
sun, and shall mmake the tour of the world, following
thesun in its path toits setting in the golden gate of
‘the new world, which is the oid.” We shall visit
Japan, Corea, China, Farther India, India, Siberia,
Africa, the countries of Europe and America. In our
wanderings, we shall try to enter the hut of the savage,
the home of the working class, the buildings of state,
and the palaces of potentates. Some of the buildings
that we are privileged to enter we shall describe and
illustrate,from both an @sthetic and technical point of
view, and where it is possible, we shall give a technical
description of floor construction, and the manufacture
of fabries that cover the floors. We shall try to point
out the art and science of such construction, whenever
it is possible to obtain such information. Our data
have been collated from authentic sources, chiefly from
travelers who have been eyewitnesses and observers of
what we shall attempt to describe. We shall begin with
*“ Mother Earth,” the floor of primitive manin all ages,
and conclude with the earthen floors which have been
metamorphosed by heat and the arts of man, and to
which we have given the generic title of tiling. Where
man in his primitive state has found it necessary to
provide his habitation with some kind of a floor, his in-
stinet for want of definite knowledge has prompted him
to make use of clay, as thebest mineral substance adapt-
ed to his purpose, and the researches of the most learn-
ed modern scientists have so far been unable to dis-
cover any better material, although the treatment of
it has been widely different. The primitive man has
added sufficient water to the clay to make a stiff paste
and spread it over the surface, kneading it with his
feet, or ramming it with sticks or stones until it has be-
come compact. The wind and sun complete his
work by making the floor as hard as stone. The man
of the nineteenth century has simply selected his
material from theresourcesof the earth’s crust, ground
them to a fine powder, studied the properties of their
elements, learned their chemical affinities and relations,
studied the precise conditions his work must fulfill ; his
art has trinmphed overnature, and he has been able to
produce the marvelous mosaics and encaustic and en-
dolithic art tiles which meet us in every building of
note of modern times. From the first floor to the last
floor, are many gaps in thke records of locality and time,
but we shall endeavor to trace the connection between
the two, and in the endeavor we shall go from ewpire
to kingdom, from principality to state, and from
earliest historic tine up to the present day.

We shall begin our journey with a brief description
of the country itself. The name Japan, pronounced in
the native language Nipon, is of Chinese origin, in the
Mandarin dialect Jih-pun, that is sun source or eastern
country. The celebrated Venetian, Marco Polo, was
the first European to write an account of the country
and its people. His work was written in 1298, in the
Latin language. The Japanese chronicles go back of
this date many centuries. The empire lies in the
northwestern part of the Pacific Ocean, and consists of
four large islands and a great number of small ones.
It is separated on the west from Corea by a strait,
which is about one hundred miles wide. At its north-
western extremity is the island of Tisima. or the
‘** Thousand Islands,” and at the north is the island of
Krafto, or Saghalien, formerly a part of the empire,
but now owned by Russia. The largest of the islands
which make up the empire is Nipon, and it contains
about 95,000 square miles; the next in size is Yesso,
having an area of 30,000 square miles; then Kinsin,
16,000 square miles ; and last, Sikok, with 10,0'0 square
miles. The total length of the empire is 1,600 miles,
and its greatest breadth is 200 miles. In all it numbers
3,810 islands. Its total area is 148,456 square miles. It
is slightly larger than Montana, and only 644 square
miles smaller than Dakota.

THE ART OF JAPAN.

From the wonderful works in ivory, lacquer, metal,
embroidery, enamel pottery, and color work which
have come to us from time to time, from the glowing
accounts of travelers who have spent many years of
study and research in that remarkable group of islands,
we may well concede to Japan, of all oriental countries,
the most pre-eminent position in all matters connected
with the decorative and ornamental arts. In anumber
of branches of art manufacture, it is without a peer in
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the civilized world. Mr. Audsley well says that the
peculiar habitsand simple modes of life of the Japanese
have not favored the general production of what may
be considered important works of art.

Their tastes and industry have expended themselves
in the formation, in an artistic form or with elaborate
ornamentation, of countless articles of utility, articles
of every day use, suitable for all classes of people. Be-
yond a few small cabinets, tiers of shelves, low stands,
trays, and similar objects, they have no household
furniture. Mats cover the floors, and on these they sit
during the day and sleep at night. Japanese houses
are divided into apartments at will by sliding screens,
formed of wood frames, covered with paper, patterned
or painted with landscapes, flowers, and birds.

Folding screens, either painted or embroidered, are
also used Special works of art in the shape of pic-
tures, kalkemono, or hanging pictures, are hung up
on certain occasions, and help to relieve the extreme
simplicity of the apartments. The most talented
Japanese artists have produced many of their best
drawings in the shape of kakemono.

According to Mr. Audsley and other writers of note,
it is a fact worthy of notice that many of the most
talented artists which Japan has produced have been
satisfied to labor in the humble fields of art industry ;
and painters and designers of repute havenot thought
it beneath their dignity to display their manipulative
skill and the wealth of their imagination in the adorn-
ments of common objects of daily use.

Honest workmanship is a leading characteristic in
all branches of Japanese ornamental art. There is a
greatness about such loving honesty which cannot be
overestimated, and its influence is stamped upon every
genuine art work which has been produced in Japan.

According to Louis Gonse, the architectural art of
Japan has two dominant qualities ; first, its intimate
association with the character of the landscape which
makes its mise en scene, and its decoration. This,
though, in two senses, is more in the structure itself
than in the brilliancy of the Japanese genius. That
minuteness of finish which we admire in such a small
type as a lacquered box, or in what may be an unim-
portant and common object, will be found equally car-
ried out in the ornamentation of a temple. 1n it all,
and through it all, we see the same good faith in exe-
cution, the same fidelity to the main conception. No
matter how minute the details, the same regard is
exhibited and the work is executed with like serupu-
losity. In his luxurious work Mr. Gonse has likened
them to the master workmen of the thirteenth centu-
ry, who judged of the beauty of their work by its
complication, and declares that it is nothing if notindi-
genous to their solicitude. The Japanese have a marvel-
ous understanding of how to express exquisite elegance
with moderation. His summary of the household ap-
pointments does not differ in any particulars from what
we have related. He remarks that it is only when the
proprietor of the house is a man of taste that the
kakemono carries the signature of the master, and the
screen becomes a veritable work of art.

(To be continued.)
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Incendiary Birds.

To the Editor of the Scientific American:

I write to relate an incident which may be of inter-
est to some of the readers of your valuable paper.
There is a bar iron mill situated in a neighboring town
four miles from here, that has been on fire three or
four times, in which the English sparrow might be
called the incendiary. These sparrows pick up old
pieces of cotton waste, which they build in their nests,
among the timbers of the roof of the mill, and in every
case of the fires above mentioned, these nests were the
cause, either from spontaneous combustion or from
sparks from the hot iron striking and lodging in the
nest. If you could suggest some way of getting rid of
the sparrows, I think the manager of the mill would be
glad to adopt your plan. R. W. KEAR.

Pottsville, Pa., February 14, 1887.

PATENTS.

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

In this line of business they have had forfy years' ezxperience, and now
have unegualed 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. Mann & Co.
aleo attend to the preparation of Caveats, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements of Patents. All
business intrusted to them is done with special care and promptness, on
very reasonable terms.

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

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

MUNN & CO., Solicitors of Patents, 361 Broadway, New York,
BRANCH OFFICE.—622 F Street, Washington, D. C,
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AN ENTRANCE PORCH.

Our illustration, from Zhe Builder, is a sketch of
the entrance porch of Dutton Hall, one of the famous
old English homes. The curious and ornamental con-
struction here so weli blended affords a good subject

for study.
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TESTS OF PLUMBING IN MINNEAPOLIS.

This cut represents a section of a two story and base-
ment house, with the plumbing ready for inspection.
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The stack is complete from top to, and including, the
running trap and fresh air inlet. The traps for water
closets and wastes for wash bowls, bath, and kitchen
sink, are all calked in, the traps wiped on to wastes,
pinched together at the top, and soldered up. A piece
of heavy sheet lead is soldered on top of the water

closet traps ; the ventilation pipes are connected with
the crowns of traps ; the soil pipe is sealed at top and

bottom, and the fresh air inlet is left to attach the
proving apparatus. We have the whole system of
plumbing under test ; whereas, if only the soil pipe
were tested, there are yet three joints to make for every
fixture, which will never be under proper test. While
it is not practicable in all cases to connect the traps as
soon as the soil pipe is roughed in, owing to the un-
finished state of the carpenter work, yet, as a rule,
water closet traps, lead bends, and a short piece of waste
pipe can generally be calked in when the roughing-in
is done. Then if it stands the test, there is little danger
from open joints in the balance of the work. However,
when it is possible, the whole of stem of plumbing
should be under test at the same time. Ten pounds of
compressed air to the square inch, on a complete job,
is a fair test. If the work stands under that pressure, it
will, asarule, stand fifteen pounds or more. Good work-
men have no trouble in making their work absolutely
air tight, with extra heavy soil pipe. The greatest
danger is in calking around brass ferrules, and great
care should be taken lest they ‘‘ buckle in.”

The other cut represents a testing apparatus recent-
ly devised (not patented) by Plumbing Inspector Hazen,
and as any mechanic can construct one, we take pleas-
ure in presenting it to our readers. It has been in use
in this city about two months,and gives entire satisfac-
tion to plumbers, architects, and owners. Its ability to
make a thorough test, together with itssimplicity,com-
mends it at once.

To test a job of plumbing with the proving appara-
tus, it is necessary to have a twoor four inch iron plug
with rubber gasket to fit on the shoulder of the pipe
in the hub F, held in place by a clamp over the end of
the hub, with a set screw in the center to screw down
on the plug. Into one side of this plug, screw in a short
nipple and cock, G, to attach a hose from the pump;
close cock, D, and open cock, E ; work the pump until
the gauge, C, shows five pounds pressure, then close
cock, E. If the work is absolutely tight, the indicator
will remain at five pounds ; if defective, the indicator
will go down. Now unscrew cap of ether cup, B ; open
cock, D, and let the pressure off from the pipe ; close
cock, D ; put one ounce of ether in the cup ; screw on
cap ; open cock, D, to let the ether down, and at the
same time begin to work the pump ; close cock, D;
pump up to five pounds pressure, and close cock, E.
The ether will indicate where the leaks are, which the

plumber will at once calk tight. Test the work again
at ten pounds pressure, and if the indicator stands at
that, the work is absolutely tight.

To test the pump, put on ten pounds pressure, close
cocks, G and E, and if the indicator stands, the pump
is tight.

A little soap and water put on the leaky joints with
a brush will show the exact location of a leak, by the
formation of bubbles.

For good sanitary plumbing, a strict observance of

INSPECTOR HAZEN’S PUMP.

w

the city ordinances by the plumbers, and thorough ex-
amination and inspection, Minneapolis is second to no
other city in the Union.—X. W. Architect.
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A Telegraph Lantern.,

The Oatman signal telegraph lantern is intended for
military and naval use. Thislantern is of a convenient
size, strong and simple in construction, and can easily
be carried around. A blowpipe flame is used, which so
intensifies the light that it resembles an electric light,
and can be easily seen with the naked eye for 1014
miles, and with a glass for 15 miles. The messages are
exchanged by the Continental code or Morse system,
the dot being signified by a quick flash and the dash
by a flash of longer duration. Ordinary mineral oil is
used, and the light will burn for about five hours with
the one filling. Rain or wind has no effect on it.

In a letter of indorsement from the Chief Signal
Officer, War Department, to whom lanterns were
given for trial, it is stated that messages were exchanged
between Sugar Loaf and Camp Biddle, a distance of
20 miles. A board of officers appointed by the Navy
Department to examine the lantern also attest its
value.
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AN ENTRANCE PORCH,
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MINERAL WOOL AS A FILLING.

The necessity for using non-conducting substances
as filling material between floors, partitions, side walls,
and roofs is now very generally recognized and prac-
ticed by architects and builders. Of the various sub-
stances proposed for this purpose, probably the best,
regarded in all aspects, is the article now widely known
in the trade as minmeral wool. This substance is, in
fast, nothing more nor less than a species of glass,
drawn out by a peculiar process into the form of fine
threads, which are curled up into innumerable convo-
lutions, and hence the name mineral wool.

It will at once be apparent from the enduring nature
of its composition that it is admirably adapted for the
purpose mentioned. It isnow very extensively employ-
ed,and its use is becoming quite general. We give
herewith an engraving of an ordinary dwelling house,
with parts broken out to illustrate how the mineral
wool is applied and used, between the floors, in the
roofing, the side walls and the partitions. Now the
objects of these fillings may be stated as follows :

As to Heal and Cold.—A filling of méneral wool in
the ground floor, say two inches thick, protects against
the dampness of cellar. In the outside walls, from
foundation to peak, between the studding, it will pre-
vent the extraction of the warmth of interior, and will
destroy the force of winds which otherwise will pene-
trate and cause draughts. In the roof, say two inches
thick, it will retain the heat which rises through stair
wells, bringing about regularity of temperature in cold
weather. The upper rooms will not receive the heat
of the summer sun and store it up for the occupants
during the night, but remain as cool as those on the
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floor below. The water fixtures in bath rooms, closets,
and pantries will not be exposed to extremes of heat
and cold.

As to Sound.—As sound is communicated by the
actual contact of beams, and also by the vibration of
the air between them, it can well be understood how a
porous material like méneral wool will have a muffling
influence on the solid parts of a building, and so oc-
cupy the space that wave motions will not be possible.
Such a lining is especially desirable about bath rooms
to deaden noise of valves and flowing water.

Asto Rats, Mice, Insects, and Disease Germs.—The
analysis of mineral wool shows it to be a silicate of
magnesia, lime, alomina, potash, and soda. The slag
wool contains also some sulphur compounds. It is
plain there is nothing organic in the stuff to decay or
to furnisfi food and comfort toinsects and vermin. On
the other hand, the fine fibers of glass are irritating to
anything which attempts to burrow in them. We feel
confident in saying that new houses lined with mineral
wool will not become infested with animal life, and old
walls may be ridden of their tenants by the introdue-
tion of it.

All earths, mortars, felts, and sheathing papers con-
tain organic matter, such as hair and vegetable fiber,
which, after a time, undergo decomposition and create
a variety of disease germs. The dangers to health
arising from the presence of these sources of infection
are greatly aggravated by the continued filtering of
dust particles and water through cracks. Toleave the
floor spaces empty would not avoid contamination in
this way, except such parts are open to thorough ven-
tilation, otherwise they would simply form a refuge for
& mixed nopulation.

As to Fire—An incombustible material like mineral
wool renders a building slow burning. We do not claim
that it will be fire-proof, for that is impossible so long as
inflammable stuff is used in construction. In passages
occupied by the mineral wool flames cannot spread.
Thussurely will they be exposed to sight, and an oppor-
tunity for quenching shem be offered at the outset. It
hinders the spread of fire, and thus gives time for esca pe
Sor the inmates, thus serving better than ladders.

Spontaneous combustion sometimes takes place when
the floor beams, for instance, have been dried until the
point of ignition is very low, and when in conjunction
with this the freery circulating air is charged with
moisture. With these two conditions fulfilled, it only
needs the fanning action of a draught to start combus-
tion. Such a coincidence of conditions cannot be
brought about, if the spaces between beams are filled
with indestructible mineral wool.

In all its uses mineral wool must be held in position
by retaining walls, which should be sealed tight to
keep the finer particles from sifting out. The house
should be closed in, so that the material may not be-
come wet, and the wall filled from the inside. The
job should be done at the same time that the laths are
being put on. Apply by the handful, and only press
into place so that it fills the spaces completely. Do
not jam or push roughly with sticks. Being applied
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FLOORS, ROOFS, PARTITIONS, AND SIDE WALLS FILLED WITH MINERAL WOOL

dry, the other work is not delayed at all, and there is
no possibility of dampness. Once in place, it remains
intact until the retaining walls are removed. The pre-
sence of mineral woolbehind the lath does not prevent
the plaster keying. 1t1spliable, and gives way readily
to the pressure. '

If the owner of a house is thinking of insulating it
by back plastering, or deadening it with mortar, or
making it free from vermin by a filling of shavings, or
rendering it incombustible by sheathing the air spaces
with tarred paper, he is fortunate in having but one
object to gain, and but one way of accomplishing it.
It is obvious that to ask the cost of this vitreous sub-
stance as compared with that of the usual devices is
not pertinent, because it substitutes them all, while
none of the others serves more than one specific pur-
pose.

A car load of ordinary slag wool containing 1,400
cubic feet will answer to fill 4,200 square feet 4 inches
thick or 8,400 square feet 2 inches thick. The approxi-
mate cost will be $200. The value of such a quantity
must be in its affording comfort, besides securing
economy in heating and insurance.

Mineral wool is invaluable in hospitals and asylums
on account of its arresting the spread of flre, not to
mention its other properties. Equally important ap-
plications can be made with it in public and private
schools, music and concert rooms, sounding boards,
botels, cottages, country residences, charitable institu-
tions, and in deadening the flats of apartment houses,
and insulating the outside walls of conservatories, hen
and pigeon houses.

Mineral wool is made by converting vitreous or sco-
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riaceous substances into a fibrous state. The slag of
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blast furnaces affords a large supply of material suit-
able for this purpose. The product thus obtained is
known as slag wool. For the reason that slags are
seldom free from compounds of sulphur, which are ob-
jectionable in the fiber, and in orderto be independen*
of the action of furnaces, we prepare a cinder from
which we make rock wool. These two products com-
prise the two kinds of mineral wool. They are not to
be distinguished from it, but from each other.

The grades of mineral wool, extra and ordinary, are
based upon difference in weight and quality. There is
no distinetion in composition. The ordinary grade
contains the coarser fibers intermingled with a few
shot, which it is not possible to shake out entirely.

Air is so subtile and rapid in movement when uncon-
fined, and so slow to convey heat, except by its own
motion, that it is at once the very best distributor of
heat and also the greatest barrier to its transmission,
according as it has or has not freedom to circulate.
It is not a matter of surprise that this apparently
anomalous state of things is misleading and constantly
giving rise to popular errors. That the dimensions of
what is called an air space are entirely arbitrary, no
one willdeny. It may have a volume of one cubic foot,
or it may be the smallest unit of volume into which
air is divisible. We are disposed to classify the first
case under climatology, and the second under insula-
tion ; for so long as air may circulate at all, it is convey-
ing heat from one place to another, while if it is held
in position by any medium, the heat must be conduct-
ed—not conveyed. Now, if the air-confining material
is not very loose and porous, it will be found to trans-
mit heat ; and, furthermore, the reduction of the per-
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centage of volume of air, by making the material more
compact, develops ite capacity for conducting heat.
Therefore, so far as theory goes, the poorest conductor
of heat is the material which contains the largest per-
centage of volume of air. Any other view of itisat vari-
ance with science and the many illustrations found in
nature.

We find that 192 pounds, or one cubic foot, of slag
make 192 pounds, or ten cubic feet, of ordinary mineral
wool, so that the resulting fibers incase nine cubic feet
of air. In other words, the cubic foot, before conver-
sion, contained 100 per cent. of material, and after con-
version only 10 per cent.; therefore the product must
contain 90 per cent. of its volume of air. In same way
the extra grade is found to have 95 per cent. of its
volume of air in it, and, consequently, it is a poorer
conductor than the ordinary. It iscertain that this
proportion of air is not incased by any other product,
natural or artificial, which is, at the same time, inde-
structible.

The transmission of sound is prevented by a filling
of mineral wool, because of its slight elasticity and
want of solidity. This is a very important feature,
because no other material in general use for heat-proof-
ing and fire-proofing possesses also the property of
sound-proofing. A fourth advantage, which is of equal
value with the others, is the irritation which the glass
fibers cause both to insects and vermin. There is
nothing in its composition which can help to breed or
harbor insects, and no animal life will remain in it.

Further information can be obtained respecting the
advantages and uses of this excellent material by ad-
dressing the United States Mineral Wool Co., 22 Cort-
landt Street, New York.
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Mexican Windows,

Mexicans seem to entertain the idea that windows
were made to look in at as well as to look out of, and
it is a matter of daily occurrence for men, women, and
children of the gamin order, including peddlers and
professional beggars, to congregate outside the bars
and stand calmly staring in at us by the hour. The
first sight of these barred windows strikes the stranger
in Mexico rather unpleasantly, and he is apt to faney
himself in prison behind them, with his iron bedstead
and brick floor for suitable accessories. In time, how-
ever, he realizes not only the conveniences but the
necessity of them, and by and by feels an uneasy sense
of insecurity if by some rare chance he finds himself
not thus protected. The greater portion of Mexico is
aland of perpetual summer, where windows must be
open both night and day, and these gratings cannot
be “ picked” like locks, or noiselessly cut like panes ot
glass. But though one may sleep here in perfect secur-
ity without closing a shutter, it is well to move one’s
effects from proximity to the windows, for the ladrones
bhave a habit of throwing in ropes with hooks attached
and dexterously drawing out even your garments—
from which practice, perhaps, originated the Texan
slang word ‘‘ hooking,” for stealing. It is only justice
to add that there is far less thieving going on in
Mexico, in proportion to population, than in our own
country, for the influence of Roman Catholicism is
paramount, especially among the poorer classes. I
venture to assert that with all your spring bolts and
careful precautions to bring in even the door mats at
nightfall, there is more stealing done in any Northern
city in a single day than in all Mexico in a year’s tiie.
-—Phil. Record.

—_— s
THE LEWIS GRATE AND OPEN FIREPLACE,

The advantages possessed by the grate herewith illus-
trated, when compared with the old style, are so strik-
ingly evident as to need but a brief description. The
heat and products of combustion pass from the firein
the basket, A, under the hood, B, down the flues or
columns, CC, into the hollow base, D, and thence back
under the grate to the main flue or chimney. The
course is clearly indicated by the arrowsin the sectional
view. The back fire wall, I, is composed of fourpieces,
the upper one being of corrugated iron so arranged as
to receive the lower half of back and two side pieces,
which are of fire tiling 234 inches thick, thus making a
smooth, firm, and durable back. If thought desirable,
the back wall can be built altogether of fire tiling.
The door, E, in the front of the hollow baseis forthe
purpose of removing all accumulations of soot and
ashes that fall down the chimney. It is also provided
with a register to check the draught after the fire has
burned to a bed of coals, thereby retaining the heat.
The chimney walls are represented at HH. As the
heat is retained in the fire chamber by the hood, B, a
more perfect combustion is created, and the heat is
thrown out into the apartment instead of passing up
the chimney, as in the grates now in use.

The following claims are presented for this grate over
others: A more perfect draught; to give double the
heat with the same amount of fuel ; to heat a room in
one-third of the time; no soot can possibly fall down
the chimney to injure rugs, carpets, etc ; while pok-

ing the fire, no ashes will fly over the room, covering
everything on the marnel and surroundings; no possible
danger of flues cat<hing fire, and endangering life and
property ; no need of stopping up flue or taking out
basket during the warm season ; it is ever ready to
build a fire on cold, damp days in spring and fall. By
having a water tank of from three to five gallons ca-
pacity placed on top of the hood, it is possible to have
Jbot water in theroom at all times during the winter
season.

All further particulars concerning this grate, which
is spoken of in the highest terms by those who have
used it, can be obtained by addressing The Lewis Grate
Co., of 316 West Sixth Street, Cincinnati, Ohio.

TROUSERS STRETCHER.

It is claimed for the trousers stretcher here illus-

trated that it is adjustable to any size of trousers ; that

WESTON’S TROUSERS STRETCHER.

it will not form creases in them ; and, by the use
of adjustable forms inserted in their bottoms, it not
only does not give an objectionable shape to them, but
directly tends to restore their original shape. It is
thoroughly effective in stretching the trousers as well.
The upper part of the trousers is grasped by the clamp
shown in Fig. 2, while the lower parts are held by the
one shown in Fig. 8. Each clamp consists of two bars,
united at one end by a bent spring, and provided at
the other end with a slotted strap and screw (Fig. 4),
by means of which the bars are held against the
trousers. Within the bottom of each leg is placed a
tree, Fig. 5, the bars of which can be adjusted by
means of a rod and set screw so as to properly occupy
the bottom portions of the pantaloons. The ends of
the trees are inclined, as shown, so as to conform to
the shape of the bottoms of the trousers. The use of
trees is, of course, unnecessary with the upper clamp.
The position of the clampg, when in use, is clearly indi-
cated by the perspective view, Fig. 1. The forcing of
the clamps away from each other, and the consequent

!

to spring apart and thereby disengage the clamps from
the trousers.

This invention has been patented by Mr. E. C. Wes
ton, of 17 South Fortieth Street, Philadelphia, Pa.,
who will furnish particulars concerning the sale of the
patent or manufacture on royalty.

Easy Water. Tests,

1.  For Detecting Organic Matter in Water.—To half
a wineglassful of the water add about a dozen drops
of a solution of permanganate of potash (Condy’s fluid).
This will give a rose color to the water. Let it stand
for two hours. If the color chaunges to dull yellow, the
water is unwholesome. If the color disappears, the
water is positively dangerous.

2. For Detecting Lead in Drinking Water.—To half a
wineglassful of the water add a dozen drops of a solu-
tion of bicarbonate of potash. If the water becomes
dull or clouded, there is lead in it, and it is, therefore,
injurious to health.

8. For Detecting Carbonate of Lime in Water.—To
half a wineglassful of the water add twenty or thirty
drops of a solution of caustic lime. Presently, the wa-
ter will have a milky appearance if it contains carbon-
ate of lime Let it then stand for two or three hours,
and there will be a white sediment.

4. For Detecting Sulphate of Lime in Water.—To half
a wineglassful of the water add twenty to twenty-five
drops of a solution of nitrate of baryta. A milky ap-
pearance afterward and a white precipitate will indi-
cate the presence of sulphate of lime.

5. For Detecting Ammonia in Water.—To half a wine-
glassful of the water add twelvedrops of a solution of
zine. There will be a cloudy or milky appearance if
ammonia is present.

6. For Detecting Iron in Water.—To half a wineglass-
ful of the water add a few drops of asolution of prus-
state of potash. A blue color will be produced if ¢ron
is present.

7. For Detecting Phosphates in Water.—To half a
wineglassful of the water add five or six drops of
ammonia. A white, cloudy appearance will result if
phosphates are present.

8. For Detecting Sewage in Well Water.—Pour some
of the water to be examined into a very weak solution
of permanganate of potash (Condy’s fluid). It will be
turned green or be bleached if sewage is present.

9. A Negative Test for Determining whether Water
can hold Lead in Solution.—To half a wineglassful of
the water add a few drops of a solution of acetate of
lead. 1If a cloudy or milky appearance results, the wa-
ter cannot hold lead in solution.—Industrial Review.
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Hon. 8. HALLETT, F.R.G.8., referring to the great
changes in every department of trade, commerce,
manufactures, ete., in a lecture before the Society of
Arts, London, said that in Great Britain fifty years
ago, two-thirds of the working classes were engaged in
agriculture, while now only one-fourth are thus em-

stretching of the trousers, are effected by a simple tele-
scopic connection,which also adapts

the stretcher to trousers of different \\\\\\\\\\
lengths. When the straps are re- |
leased, the springs cause the bars

Flg‘. 1—FRONT VIEW OF THE LEWIS GRATE AND OPEN FIREPLACE.
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ORNAMENTAL PLASTER WORK.

The art of plastering is as old as the art of building,
and yet, exceptin the case of expensive houses, built in
ornear large cities, its use is confined to the covering
of flatsurfaces and the running of plain cornices, very
little thought being given to using its resources as a
means of ornamentation. A suitably decorated ceiling,
one in which the cornices havebeautiful lines well pro-
portioned to the size of the room, with an artistic center
piece, is a sourceof never failing gratification when well
conceived and artistically modeled. The reverse is
true of a poor conception carried ontin bad taste. The
interior decorator should always bear in mind that his
work'is,constantly before theeyes of his client, and, like
the pictures on the wall, is criticised, not only by the
owner, but by his friends. There is no reason why any
intelligent plasterer should confine himself to flat sur-
faces, nor why he should not utilize his spare time in
attempts at drawing, sculpture, modeling, ete. There
are times of the year, when his trade is dull, which he
could well employ in the study of decorative sculpture,
and we propose to give him a hint how to get at it.

DRAWING
for this purpose is mostly linear or outline drawing.
Any small design can be enlarged by means of the
square, as shown in Figs. A and B. Make a series of
squares on tracing paper that will cover the design to
be copied, then divide the proposedsize to which you
wish to enlarge the design into a similar number of
large squares, as shown in Fig. B. By numbering two
sides, as shown in botk diagrams, you can easily find

minds seek the place to apply them. It isa fascinating
sight to see an object take shape under the skillful
manipulation of a good modeler, a sight that impels
even the most timid to try their hand at it. The best
part of the work is done by the thumb and fingers, and
the most useful tools are those shaped like small
thumbs. Of course, a variety of tools is necessary,
especially in ornament. Their shapes vary from chisel
shapes to small trowel shapes. The best way is to make
or buy these tools as their need is felt, but, as in many
other professions, the fewer the tools, the better the
work.

Clay is the material most used for modeling. This
can be puddled with water in a tub, allowed to settle
for a day or two, then pour off the water, and use
only the finer parts, which will be on the top layer, as

Architects and Builders Edition,

the grit will settle at the bottom ; but as it is cheap, it
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the design contained in such square. Copy each
square until the whole design is enlarged. In the
diagram, B, is also shown the manner of enlarging the
ghapes of cornice moulds from the designs thereof on
page 75 of designs. The shaded portion represents
the metal shape of the cornice mould. The outline is
traced on the metal by cutting the shape out in paper
and laying it or pasting it on the sheet metal of which
the mould is formed.

This same method applies to designs from which you
propose to model. Enlarge your design always before
modeling it. It will help you greatly in its execution.

MODELING

is the shaping of any plastic material in forms either
representing natural objects or combinations of beauti-
ful shapes, termed ornaments. It is essentially albuild-
ing process, and hence the reverse of sculpture, which
consists in cutting away the material sculptured until
the desired shape is obtained.

The mud pie and the snow man are the most primitive
forms of modeling, and yet really indicate the very
best method of procedure, which consists in building
up the object to be modeled by the gradual addition
of the plastic material to a base. The French, than
whom no greater modern sculptors exist, do not cut
away their clay or sculpt it, but build up their statues
and designs by the gradual addition of small pellets of
clay, which their fingers shape, while their eyes and

ORNAMENTAL PLASTER WORK.

is perhaps less trouble to buy it already prepared.
‘While modeling in clay, spray on water from time to
time to keep the clay from cracking, but don’t get it
too wet. Always cover your work with wet cloths
after your day’s work, and if you lay it aside fora day
or two, besurc and wet the cloths at least twice a
day.

Wax is another material used for modeling. It re-
quires no wetting to keep it in a plastic condition, like
clay, but, being expensive, is not much used except for
small work. Mr. Leonard Sence gives the following
recipe for modeling wax :

Yellow wax....... Ceeeereenae eeeeeieeene. 4 1b.
Canada balsam.............cce00e 0060000 1
‘White resin. ......... SAGaaa D B000E e eeen.. 10
Potato fecula. .....ceoveeiiininnnnnn. .. 80

Four tallow candles.

Melt the wax over a gentle fire, add gradually the bal-
sam and resin and two of the candles, then gradually
work in the potato fecula, and lastly the other two
candles. Color with any finely ground innoxious pig-
ment, such as jeweler's rouge, lamp black, indigo, ete.
Lead or mercurial colors should be avoided, on acecount
of their poisonous nature.

To cool, pour on a cold oiled marble slab, after which
you work it up with your hands like dough, to get it in
working condition.

The same modeling tools can be used for wax that
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are used for clay, the fingers of course playing the
most prominent part in the work. Saliva is used on the
modeling tool, to prevent the tool from adhering to
the wazx, although glycerin2 will answer the same
purpose.

In this article we have given you the required hints
to enable you, if you have any notion of drawing or
modeling, to make an attempt at it. In our next we
will endeavor to explain the processes of moulding and
casting in plaster, and we hope by that time you have
something modeled that you may wish to cast.

Black Birch.

The price of black birch of the best quality has re-
cently gone up from $7 to $95 per 1,000. The extraor-
dinary advance is due to the discovery that boards cut
out of the first logs are susceptible of a very high pol-
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ish, and can be used for almost any purpose hitherto
exclusively reserved for mahogany, which is worth
about $250 a thousand. The advance has been expe-
dited by the discovery that the best black walnut is
giving out. Black walnut from Arkansas and the
South is so porous that it is of very little use in furni-
ture making. The best black birch is found almost
exclusively on the barren copper ore regions between
Milwaukee and Ashland, where all other timber is
stunted in growth and very poor. Here boards out of
the butt cut quickly assume a beautiful red tint on
being exposed to the atmosphere, and can be polished
up to a great degree of fineness. The price will soon
fall to $50 to $60 a thousand, as a railroad is being laid
right through the very inaccessible region where it
grows, and the high prices have tempted several men
to open out saw mills. Red beech has also advanced
in price very rapidly. It could be bought up recently
in Indiana and Ohio for the bare cost of sawing, but
now it is worth $30 a thousand.—Lumberman's Ga-
zette.
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A COMBINED door plate, bell pull, and mail receiver
bas been patented by Mr. Michael A. McGlinn, of Lan-
caster, Pa. The plate has an oblong aperture corre-
sponding with the mail-receiving aperture in the door,
and a pivoted spring-actuated plate, which acts alsq

to operate the door bell.
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HOT WATER PLUMBING.

The agreeable heat which may be secured by a sys-
tem of hot water, its cleanliness of operation and its
noiselessness, are great items in its favor, and inquiries
for systems of hot water heating are beginning to
increase from clients to architects and from architects
to plumbers and steam fitters.

The circulation of water is the cardinal principle in
this system of heating. Plumbers are all thoroughly
conversant with the fact that water may be made to
circulate by the proper construction of the boiler and
its accompanying pipes, but what many do not under-
stand is that the laws which govern the circulation of
heated water are so simple that any deviation from
them in practice either prevents or greatly impedes
the circulation. Hence it is often found by plumbers
that, after great care has been taken to secure a proper
construction of the system, the water will not circulate
and they are unable to explain the cause. It will be
the endeavor of the Sanitary News in this article
to make these laws so plain that they may always
be remembered.

The circulation of the water is caused by unequal
pressure on some portion of the system. The most
common system of heating water for circulation is
that required in connection with the kitchen range by
every modern city house. It is easily illustrated n
the subjoined engraving of Wilke's circulating heater
and hot water reservoir. The reason that the water
circulates in this or any similar apparatus is that,
when heat is applied to the water in the chamber
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about the fire box, a dilation of the volume of the water
takes place and it becomes lighter. The heated water
rises in the chamber and finds its outlet through the
short pipe leading to the boiler. The moment heat is
received by the water and it becomes lighter, a change
in the pressure occurs and the cold water, being heavier,
begins to flow through the return pipe into the bottom
of the water chamberin the heater, and this movement
continues. If wesuppose, forthe time, that the circu-
lating system includes nothing but the heater and the
water reservoir, and that the two pipes attached to
the top of the water reservoir are removed, we shall
see that the hot water will low into the reservoir and
collect at the top, and' the cooler and heavier water
will gather at the bottom and flow down the return
pipe to replace the water moving outatthe top. There
is nothing more simple than this movement. Persons
not familar with the lJaws of hydrostatics might not
see at a glance that the pressure would be even in this
system before heat was applied, when they consider
the great difference in size between the columns of wa-
ter maintained in the water chamber in the heater
and in the one inch return pipe. The pressure of
fluids depends on the height of the column only, and is
entirely irrespective of the bulk. Therefore, the one
inch pipe exerts-as much pressure as the much larger
heating chamber.

If the pipes referred to were entirely disconnected,
and the reservoir and return pipe allowed no heat to
escape from the water, the circulation would take
place until the water was of a uniform temperature,
which would occur only when no more heat could be
received from the fire, when the circulation would stop.
This, however, would never occur in practical work,
for the water is continually losing its heat by con-
duction and radiation, and a uniform degree of heat
can never occur. The quicker the water loses its heat,

the heavier it becomes and the more rapid the circula-
tion becomes.

This brings us to the point where circulation of hot
waters throughout the house to different fixtures is
desired. For this purpose, the pipes are carried from
the crown of the reservoir, the hot water pipe always
leading from the top of the reservoir, where the hottest
water alwaysis. The cold water supply pipe empties
down in the lower part of the reservoir where the cool
water is, to avoid reducing the temperature of the hot
water by mixing cold with it.

It is evident, after the explanation of the pressure
law of fluids, if the hot water pipe and the return pipe
are carried to the same height in a building and there
connected, that circulation will always result, as the
pipes form a simple elongation of the two original
columns of water.

In practical plumbing it is necessary to supply flx-
tures on different floors, and at different levels, and
the question of securing a circulation becomes an im-
portant one.

The main flow pipe, after leaving the crown of the
boiler, is carried horizontally to a point over the sink.
Here a branch is dropped down to the level of the sink
cock. The main flow pipe is then carried to the next
floor, on which there are fixtures, by as direct and
straight a route as possible. The pipe is led as near to
the fixture as possible and a branch taken off to the
cock. The main flow pipe then continues to the next
floor, on which is the bath room, probably. The pipe
is connected to the bath cock by as short a branch as
possible, and is then carried around the side of the
bath tub to the wash basin. These generally complete
the fixtures to which hot water is conducted ; to comw-
plete the circulation, the main flow pipe is continued
directly back, without any branches, to a point under-
neath the boiler, where it connects with the return
pipe leading from the boiler tothe fire back. Thissys-
tem, if properly constructed, will form a circulating
system which will work satisfactorily.

For convenience, the cold water pipe is constructed
parallel with the hot water pipe, but it has no return
pipe, and comes to a dead end at the highest fixture.

It is frequently noticed that upon opening the hot-
water faucet a large amount of cold water is expelled
before the hot water begins to flow. This need not
necessarily be 8o, and if it oceurs, can be remedied. It
is caused by leading a long branch from the circulat-
ing system, instead of so placing the circulating pipes
that a very short branch would be necessary to reach
the hot water faucet.

Another annoying feature in some hot water systems
is the belching of air from the hot water fixtures on
the upper floor. This is because the plumber has
neglected to supply an air vent at the highest point on
the system. Vapor is always present in water. Asit
becomes heated, the air is expelled from the water and
collects at the highest part of thesystem. Here a cock
is usually placed to allowits escape. In case the water
pressure in the house is from a tank, the air vent may
be left permanently open, if it extends above the level
of the cistern.

The pressure exerted in the hot water system of a

house is principally exerted on the boiler. If the pipe
leading from it is 3414 feet long from the bottom of the
boiler, and is full of water, the bursting pressure on
every square inch of the inner surface of the boiler will
be fifteen pounds. The requirement for boilers of a
good tested strength is very apparent.

In this apparatus, where hot water is continually
being drawn off and is replaced by cold, there will be
a greater or less deposit of mineral matter, according
to the degree of hardness of the water. This is provided
for to some extent by the sediment cock at the bottom
of the boiler; yet the pipe which runs through the
fire back is often stopped up with lime. In some
localities, notably Sioux City, Ia., this deposit is very
extensive, constantly requiring the substitution of new
connections.

Another source of trouble with fire backs is in their
freezing in severe weather. It isimpossible to prevent
it in houses which will not withstand the inroads of
cold, except by keeping fire in the stove all night.
Drawing off the water at night is futile, because it
necessitates looking out for air binds; and if there is a
dip, even of slight extent, in any portion of the system,
it is impossible to empty the system of water, and it is
liable to freeze, and to require the whole plumbing to
be torn out to find the stoppage. If there is a suspicion
that the water back is frozen, it is best to burn a news-
paper or two underthe connecting pipes. If water ex-
posed about the room is frozen, it would bedesirable to
do this any way. If the lead pipe is slightly bent. the
cracking of the ice inside will determine if it is frozen.
If, after the fire has been burning a few minutes, the
upper pipe does not feel warmer than the lower, the
supposition that the pipes are frozen will be always
correct.

There is one cause for the non-circulation of water
in pipes which plumbers should be constantly alive to.
It isthat the most trivial obstruction. such as alead
shaving lodged in the pipe, in a tank system where the
pressure is not aided by the pressure from the mains,
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may entirely prevent the circulation. Thisis because
themotive power of the heat upon the water is so small.
It is so small that an ounce, or even a fraction of an
ounce, often expresses it. ‘I'his small amount of motive
power is easily overcome.

The velocity of the circulation is another point in
which plumbers are interested. Asthe movement of
the water is dependent upon the difference in temper-
ature of the water in the rising pipe and in the return
pipe, it is evident that any measure to maintain the
temperature in the hot water pipe, such as packing,
ete., and toreduce the temperature in the return pipe,
such as doubling it back and forth horizontally, thus
increasing its length, and increasing the amount of
heat lost by radiation, will increase the velocity of the
circulation, and deliver the water to distant fixtures at
a higher temperature than otherwise would be the
case.—Sanitary News. '
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SIMPLE METHOD OF LAYING OUT THE JOINTS IN
ELLIPTICAL VAULTS.

Mr. Maurice d’Ocagne points out in the Annales des
Ponts et Chaussees the following simple method of
drawing the outlines of the joints in elliptical vaults :

Let M,, My, M, . . . M, (Fig. 1), be the points of

| |

the quarter ellipse, A B, through which it is a question
of outlining the joints, that is to say, the perpendicu-
lars to the ellipse.

As the tangents at the summits, A and B, intersect
each other at C, let us draw the straight lines, A B
and O C.

The perpendiculars to O A, extended through the
points, M,, M,, M;, . . . M,, will intersect the
straight line, O C, at the points, L, Lz, Ls, . . . L

The perpendiculars to A B, extended through the
points, L;, Lj. Ls, L., will intersect the axis,
OA, at the points, N,, N3, N;, . . . N, Thestraight
lines, M, Nn' M. Nn, M, Ns, . M, N1, are the per-
pendiculars sought. :

In fact, let M N (Fig. 2) be the perpendicular to the

0 /N r
Fig. 2.

ellipse at the point, M. From the point, N, suppose we
letfall upon the line, A B, the perpendicular, N L, which
intersects the ordinate, M P, at the point, L.

Then, by virtue of a well known property of the

ellipse, we have
PN »

OP a

As the triangles, PLN and O A B, have sides that
are perpendicular to each other, we have also

PL a

PN b
Upon multiplying these equalities, member by mem-

ber, we obtain
PL b

or -
an equality that shows that the point, L, is situated on
the straight line, O C, quod erat demonstrandum.

a
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A House Designed for Future Enlargement,

‘We give with this number a colored plate of a house
designed for future enlargement. It is complete in
itself ; but at some future time, when prosperity comes
to the proprietor or his family increases, he may need
to enlarge and extend his homestead. With our
next number, May, we intend to illustrate the same
house and show its plans and appearance when en-
larged.
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A GOTHIC PULPIT.

The architects had to solve the problem of building
a stone pulpit worthy of the time-honored Church of
the Holy Cross on a cowmparatively smali space. For
this reason they deviated from the ordinary design,
and obtained the desired breadth by the balcony-like
broadening of the platform. The platformn of the old
pulpit was about eight feet above the floor of the
church, and the beginning of the staircase was in the
massive foundation.

The center of the pulpit has a breadth of 4 feet, and
it is 85 feet high, while the radwus of the staircase is 4
feet. The foundation and the cluster of pillars is made
of ‘ Grisignano,” and the back wall and the balda-
chin of ‘*Savoniere” stone. The variegated sounding
board is of wood. The di-
mensions of the latter are
moderate, in accordance with
the design, but it answers its
purpose perfectly. The entire
cost is about $4,600.—Archi-
tektonische Rundschau.

——t G
Hints on Building.

Put up the frame and get
a roof over it as soon as may
be, say in May or earlier.
Then let it stand until the
first of September to season.
This is the old fashioned
way, and it has advantages
which those who have had
experience with shrinking
timber will not be slow to ap-
preciate. In this part of the
country the timber for a
frame is always green when
it is put up. Indeed, hemlock
could not be worked very
well dry. It is much better
to have the shrinkage done
before the inside finish is on
than after. .

All floorsshould be double.
A layer of sheathing paper
between themn would not be
a bad idea, and would pay
for itself. The upper floor
ought to go down after the
mason work is done. A
smooth, nice floor is a great
preserver of carpets.

Back of the wash boards
the space should be filled in
with bricks. The ends of the
floor timbers ought to be
filled in such a way as to pre-
vent rats and mice from hav-
ing a free passage. Such a
filling greatly diminishes the
danger from fire.

Do not let the tinman or
the contractor persuade you
that the gutters should be left
until red with rust before
they are painted. It is a
plan which is designed to ben-
efit them exclusively. The
paint goes on more easily af-
ter the red rust begins. The
tin, however, has begun its
own destruction, and will go
on rusting under the paint
just as steadily as though it
bad no protection, though
perhaps not quite so fast.
Tin roofs should not be al-
lowed to get red. They can
be cleaned and painted on
one side in the shop. The ob-
jection to this is that the
resin or acid (none of the
latter should be used) needs
to becleaned off by the rains,
so that the paint will stick. The best plan is to
have the cleaning done at once, without waiting for
the rain,

All piping should be put into the house while it is
in the frame. This saves expense and much cutting
of woodwork. Alongside each chimney it is a good
plan to have a space extending from floor to floor in
which pipes can be run if desired. The chimney
breasts and the spaces which they cover ought to be
plastered on wire lath, for safety, and thus avoid
shrinkage.

Have a spare flue in each chimney, to be used for
ventilation. The open fireplace, as a ventilator, how-
ever, is a delusion. Make openings into the flue at
the base board, and by proper management of doors
and windows, perfectly pure air can be secured in
every rooim.

Heat by a big hot air furnace several sizes larger
than the furnace makers recommend. This furnishes
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the means for perfect ventilation, by providing an
ample supply of warm, pure air. Keep the pipes and
registers perfectly clean, or the smell of cooked dust
will be mistaken for that bugaboo ** burnt air.”s

In plastering do not use a ‘‘ brown coat ” of mortar.
Put the finish directly on the ‘‘scratch coat.” Time,
labor, and patience will be saved, and the work will
be better, harder, and more durable. Build the
foundations for the piers, in the cellar, with as much
care and deeper than those of the external walls.
These piers support the center of the house, and they
are frequently neglected. The result is a great crop of
cracks in the plaster.

Have the walls of the upper floor 9 feet high in
the clear, even if you have to cut off six inches from

own comfort for the sake of an external appearance
which is for the benefit of your neighbors.

Lastly, have a garret by building a sharp roof.
Cover theroof with dark colored slate from Maine or
Vermont. Lay it in cement, and be happy.

Moral : Alterations on paper cost much less than
those in wood and stone. Therefore it is better to
spend a long timneover the plans than to make changes
on which the builder charges his own price.—T'he Me-

chanical News.

GO0
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A STONE AND BRICK COTTAGE.

This house, which belongs to Mr. J. N. D’Andrea, is
built on the Basque principle, under one roof, with
covered balconies on the south side, the north side
being kept low to give the
sun an opportunity of shin-
ing in winter on the house
and greenhouse adjacent, as
well as to assist in the more
picturesque grouping of the
two. On this side is placed,
approached by porch and
lobby, the hall with a fire-
place of the *“olden time,”
lavatory, ete.,butler’s pantry,
vater closet, staircase, larder,
kitchen, scullery, stores, etec.

On the south side are two
sitting rooms, opening into a
conservatory. There are six
bed rooms, a dining room,
bath room, and housemaid’s
sink.

The walls are built of color-
ed wall stones, known as ‘‘ in-
sides,” and half timbered
brickwork, covered with thc
Portland cement stucco, fin-
ished Parian, and painted a
cream color.

All the interior woodwork
is of selected pitch pine, the
hall being boarded through-
out. Colored lead-light glass
is introduced in the upper
parts of the windows in every
room, ete.

The architect is Mr. W. A,
Herbert Martin, of Bradford,
England.—Architect.

Slate Roofs.

C. C B, of Jackson, Mich.,
wishes to know (1) of any way
to fix a slate roof so it willnot
leak, or (2) of any paint or
preparation that a roof can
be covered over with, to pre-
vent the water from working
back up under the slate.

PULPIT, CHURCH OF THE HOLY CROSS, LOWER AUSTRIA.—AVANS & LANGE,

the floor below. This is of course for a moderate size
of house. High ceilings for sleeping rooms tend to-
ward giving the sleepers purer air by furnishing greater
space. When one is drawing plans, it is best to con-
sult with a carpenter and see whether the framing
will come out even multiples of cowminercial lengths.
It is sometimes cheaper to use the full lengths of the
timber than to cut off six inches fromn the ends. In-
creasing the size of a house six or eight inches may
frequently be done without any appreciable addition
to the cost.

In designing, get the inside arrangement right.
Have places for every piece of furniture. Arrange
the bedrooms so that they will contain beds with-
out putting them against doors or windows. Put
them against inside walls if possible. Have some con-
necting rooms and some which do not. After all
this is done, put the outside on. Let doors and win-

dows come where they will, and do not spoil your

© 1887 SCIENTIFIC AMERICAN, INC.

(1) When slates are laid
upon a board roof, the boards
should be covered with wa-
terproof bitumenized felting,
overlapping on the incline of
the roof. If upon battens, a
sheet wire netting can be
stretched from batten to bat-
ten to keep the felt from
sagging, and the slates laid
with the proper tilt to make
the tails lie close.

(2) To keep out drauvghts,
as well as a special precaution
against leakage occurring on
exposed sites from driving
rain or melting snow, the
slates are often pointed with
hair mortar on the inside, or
torched, as it is termed; or
they may be shouldered or
bedded for about two inches
at their heads in hair mortar,
generally mixed with coal ashes, which have been sifted
and washed, to give a goodslate color, and this method
is more effectual than mere pointing, as it does not get
loose nor drop out, while it tends to keep the tails or
Jfeet of the slates down tight.

Sometimes the slates arerendered on the under sides
with hair mortar, both to keep out the weather and
maintain a more equable temperature within.

If the slates are already laid, pointing must be re-
sorted to as suggested, but there is a cement for point-
ing which has been in successful operation in this
country and England for a long time, and it is superior
to hair mortar. It isthis: Take equal parts of whiting
and dry sand, and 25 per cent of litharge, made into
the consistency of putty with linseed oil. Use just
enough sifted and washed coal ashes, in addition, to
give the mixture a good slate color. It is not liable to
crack when cold, nor melt like coal tar and asphalt
with the heat of the sun.

ARCHITECTS, VIENNA,
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Redwood Logging in California.

The whole world concedes to America pre-eminence
in the size of her trees availablefor timber. In no part
of the world are trees to be found equaling in size the
forest monarchs of California, save in certain parts of
Australia and Tasmania, where the eucalyptus trees
grow, perhaps, to equal dimensions, but the wood of
the eucalyptus is gnarled and worthless, twisting and
warping if used. California’s big trees are of two varie-
ties, the Sequoia gigantea, the most celebrated exam-
ples of which are found in the vicinity of the Yosem
ite, and the Sequoia sempervirens, or redwood, which,
through extending from the vicinity of Santa Barbara
on the south to Oregon on the north, are found in
greatest size in Humboldt County. In the early Eng-
lish works on phytography, it was sought to link the
name of their great Wellington to the trees of the
Yosemite, but now it is agreed that to the father of the
American nation this honor appropriately belongs, and
the name of Washingtonia gigantea is now coming
into favor in popular and scientific usage.

In the forests of Norway, Sweden, and Finland, the
great timber-producing countries of northern Europe,
the standard width of boards is 6 inches, and trees
larger than 8 to 10 in. diameter are unusual. Several
years ago a large American locomotive establishment
shipped a cargo of locomo-
tives to Hangho, the ter-
minus of one of the Fin-
nish railways. They were
packed in boxes of Michi-
gan two inch pine plank,
many of them 15 in. to 18
in. or more in width.
Boards of this extraordi-
nary width attracted much
attention, and an employe
of the railway obtained
sufficient of the empty
bozxes and fashioned them
into a house—the best in
the place—and people
came in considerable num-
bers to marvel at trees
which could produce
boards like those. The
thrifty housewives greatly
prized pieces of the same
boards for making mould-
ing boards, and many were
distributed for this pur-
pose. If our ordinary lum-
ber of commerce could ex-
cite such surprise, how
much greater the astonish-
ment and admiration of
the same people at Cali-
fornia’s wonders !

An American gentleman
was once waiting at a Rus-
sian custom house to have
his effects examined and
passed. As he opened his
trunk a photograph of one
of the great trees was lying
on top exposed to view.

and in other cases tackling, operated by cattle or mule
power, or sometimes by donkey engines, is employed
to load the logs. But those methods are too slow, and
are being superseded by steam power conveniently ap-
plied.

The necessity for some special means of handling
these great logs led Mr. John Dolbeer, a large lumber
operator of San Francisco, to think of attaching a
steam windlass to an ordinary locomotive. A patent
was granted him for a device by which the steam
windlass could be thrown into gear with the driving
wheels of the locomotive for the purpose of propelling
it, or could be used separately for its legitimate work
of lifting and handling logs. Since then the Baldwin
Locomotive Works, of Philadelphia, have built, for
logging railroads on the Pacific coast and elsewhere,
a special type of double-end logging locomotives,
equally adapted for running in either direction, and
equipped with a powerful steam windlass at the for-
ward end. Unlike Dolbeer’s locomotive, however, the
windlass is entirely disconnected from the driving gear
of the locomotive, and the locomotive ean be built
either with or without it. The locomotives referred
to have two pairs of driving whzels coupled and a two-
wheeled or pony truck at each end. A saddle tank
carries the water, and the rear truck carries a large

AN =

bird’s eye and curly maple. Its rich color, much re-
sembling red cedar, its beautiful grain, when carefully
selected, and its great durability, when not subject to
wear, make it most desirable for interior decoration.
With the low transcontinental freights now ruling and
likely to continue, it must become recognized in the
Eastern States as a wood rich in economic and orna-
mental possibilities. —Lumberman.

SO
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Grano-Metallic Stomne.

The grano-metallic stone, the invention of Mr. J.
H. Bryant, of London, is composed of blast furnace
slag and granite, which are crushed, chemically treat-
ed, dried, and mixed with Portland cement. For use
these ingredients are brought to a pasty consistency
with an alkaline solution, and laid. It possesses the
important property of always having a rough surface,
which is due to the atoms of the vitreous slag always
presenting themselves just above the other ingredients,
which are more readily worn. This stone has under-
gone a special trial in one of the metropolitan gas
works, where a section was laid at the request of the
engineer. It was there successfully subjected to tests
which natural and artificial stones have, it is stated,
been unable to withstand. It is found to stand not
only the wear and tear of heavy horse and van traffie,
but the sudden and ex-
treme alternations of tem-
perature incident to the
slaking of coke upon it.
Valuable as this material
has proved itself for paving
and road making purposes,
however, it has now been
proved to possess the addi-
tional important feature
of being highly refractory.

A cement kiln lined with
this stone has stood a num-
ber of burnings without
any repairs having to be
done. Even where the lin-
ing happened to be torn
away by a portion of ad-
hering clinker, there is not
the least sign of the stone
having been injuriously
acted upon by the heat.
This is certainly a most
crucial test, and the satis-
factory manner in which
the stone has passed
through it stamps it at
once as an absolutely fire
proof material, and, there-
fore, of special value for
constructive purposes.—
Iron.

ORNAMENTAL IRON GATE.,

I send you a design of
the gate belonging to the
railing which was illus-
trated in your building
edition for August, 1886,
and which shows the

The inspector examined it
eagerly. * Ah,” said he,

crossed bars in the upper
part.

**that is from California.

In designing this gate,

I have a brother there who
has written us at home
much about them, but we
could not credit it. I have never seen a photograph of
them.”

The picture was presented to him, whereupon work
was suspended until it had been handed about and
discussed by all, up to the chief of the custom house.
The photograph showed a great tree partially cut for
felling, with twelve persons sitting uncrowded in the
V-shaped cutting. This calls to mind a bon mot of
the late George Whitney, of Philadelphia, who, on see-
ing the same photograph, exclaimed, ‘ Why, it is a
photograph, but it really looks like a wood-cut !”

A peculiarity of the redwood forests is the absence of
undergrowth. It is, therefore, difficult to realize their
magnitude without a familiar object near by with
which to compare them. TUntil one begins to make
such a comparison the trees do not appear of extra-
ordinary size. Like the cataract of Niagara, the first
view is frequently disappointing, and familiarity, far
from breeding contempt, serves to increase the feeling
of awe inspired by overpowering magnitude.

In consequence of the great size of the redwood, the
process of getting the logs to the mills has been a
slow and expensive one. Floating has been impracti-
cable, owing both to the size and the weight of the
logs, even where there are streams. Hence, logging rail-
roads are in California a necessity, instead of an eeono-
mic convenience, as in the pine forests east of the
mountains. Many of the readers of the Lumberman
are familiar, by pictures and otherwise, with the old
methods in use on the coast. In some cases long lines
of oxen laboriously drag the logs through the woods,

DESIGN FOR AN ORNAMENTAL GATE.

wood box. The forward truck is center bearing, the
rear truck side bearing. The wheel base is extended
sufficiently to distribute the weight of the engine over
a good length of track, while at the same time it is
perfectly flexible, allowing the locomotive to run on
the roughest track and pass the shortest curves with
ease and without injury to itself or the track. A pow-
erful steam brake acting on both pairs of driving
wheels controls the motion of the engine on steep
grades, and servesto lock it firmly while the windlass
is in operation. The windlass is a Copeland & Bacon
six inch double cylinder, with single or double gearing,
as the weight of the logs to be handled requires.

Some of the green redwood timber -is very heavy,
and will sink when put into water. The logs handled
frequently weigh from twenty to thirty tons.

Redwood is the common lumber of the Pacific coast,
taking the place of the pine and hemlock of the East-
ern States and the deals of England. It is used for
clapboards, siding, shingles, in fact for every purpose
where it is not subject to wear. When dried, it is quite
soft, and wears rapidly by attrition; it is, therefore,
unsuitable for flooring,or stair purposes. It is used to
some extent for railroad ties, though not so well
adapted to this service as harder woods. Particularly
on curves, the spikes become loosened by the lateral
pressure against the rails. Redwood is remarkable
in that its shrinkage is mainly in the direction of its
length. Though its grain is usually straight, it can be
found with grain curled, bird’s eye, and other fantas-
tic shapes, rivaling in this respect the most beautiful

© 1887 SCIENTIFIC AMERICAN, INC.

my endeavor has been to
adhere as closely as possi-
ble to the outlines of the
posts. All the cornered work (posts, ete.) is octagonal.
In carrying out the design, the cast iron scroll work
shown as of a circular or oval section in the drawing
was made grooved and with edges rounded. The
groove following all the contortions brings well out the
intersections. ED. C. MAGNUS.
Crefeld, 1887.

TR e P N A s
PATENTS.

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

In this line of business they have had forty years® experience, and now,
have unegaled 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 Infringements of Patents. 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, Rei , Infri
Assignments, Rejected Cases, Hints on the Sale of Patents, etc.

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

MUNN & CO., Solicitors of Patents, 361 Broadway, New York,

BRANCH OFFICE.—622 F Street, Washington, D. C.
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DWELLING FOR AN ELEVATION.

This dweiling was designed by Wesley D. Hunter,
architect, 97 Eighth Avenue, N. Y. City. It hasa large
hall and convenient porch. Rooms are large and well
lighted, with plenty of closet room. The front faces
the east and the rear is to overlook a valley. The roof
of the rear projection is to answer the purpose of a
tower. It is estimated to cost $7,000 to $8,000.

—

Left-Handedness,

Dr. Daniel Wilson, president of the Royal Society of
Canada, has lately contributed a paper to the Proceed-
ings of that society on the subject of left-handedness,
to which he has managed to give an unexpected and
very practical interest, affecting all who have children
or who are concerned in their education. The author
had written previously on this subject, but not with
such full and effective treatment. He reviews the vari-
ous causes to which the general preference of the right
hand has been ascribed, and also those to which the
occasional cases of left-handedness are attributed, and
finds them mostly unsatisfactory. He shows clearly
that the preferential use of the right hand is not to be
ascribed entirely to early training. On the contrary, in
many instances whereparentshave tied up the left hand
of a child to overcome the persistent preference for its
use, the attempt has proved futile. He concludes that
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from our bellicose ancestors, one lobe of our brains and
one side of our bodies are left in a neglected and weak-
ened condition. The evidence which Dr. Wilson pro-
duces of the injury resulting from this cause is very
striking. In the majority of cases the defect, though
it cannot be wholly overcome, may be in great part
cured by early training, which will strengthen at once
both the body and the mind. ‘ Whenever,” he writes,
‘“the early and persistent cultivation of the full use of
both hands has been accomplished, the resultis greater
efficiency, without any corresponding awkwardness or
defect. In certain arts and professions, both hands are
necessarily called into play. The skillful surgeon finds
an enormous advantage in beingable to transfer hisin-
strument from one hand to the other. The dentist
has to multiply instruments to make up for the lack of
such acquired power. The fencer who can transfer his
weapon to the left hand places his adversary at a dis-
advantage. The lumberer finds it indispensable, in
the operations of his woodcraft, to learn to chop timber
right and left handed ; and the carpenter may be fre-
quently seen using the sawand hammer in either hand,
and thereby not only resting his arm, but greatly facil-
itating his work. In all the fineartsthemastery of both
hands is advantageous. The sculptor, the carver, the
draughtsman, the engraver, and cameo cutter each
has recourse at times to the left hand for special
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ers’ Protective Association, and its first object is toin-
sure to masters the right to employ whomsoever they
will, regardless of union dictation.

The importance of the step thus taken cannot be
overestimated. Although there is to be no interference
between employers in the different branches of busi-
ness on questions of wages or hours of labor, the
federation, if honestly adhered to, will really control
these factors.

Nowadays, if a master is asked to pay wages he con-
siders too high, or to work such short hours as to en-
danger the fulfillment of his contract, he is coerced
into agreement by threats of a strike. He knows that
if he lets his union workmen go he is placed at a disad-
vantage, for all the union workmen of other denomina-
tions engaged on his buildings will refuse to work with
non-union men, and in this manner heavy pressure is
brought to bear on the employer of the strikers. Not
only this, but the support one branch of trade fur-
nished another tended to prolong strikes unnecessarily
and augmented the trouble.

The workman unquestionably has the right to sell
his labor at the highest price it will bring, nor do we
deny his claim to say how many hours he will work, or
under what conditions his labor shall be performed.
Here, however, the limit of his prerogative, as dictated
by the usages and necessities of society, is fixed. He
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DESIGN FOR A DWELLING FOR AN ELEVATION.

the general practice is probably due to the superior de-
velopment of the left lobe of the brain, which, as is
well known, is connected with therightside of the body.
This view, as he shows, was originally suggested by the
eminent anatomist, Professor Gratiolet. The author
adopts and maintains it with much force, and adds the
correlative view that *‘ left-handedness is due to an ex-
ceptional development of the right hemisphere of the
brain.”

A careful review of the evidence gives strong reason
for believing that what is now the cause of the prefer-
ence for the right hand was originally an effect. Neither
the apes nor any others of the lower animals show a
similar inclination for the special use of the right
limbs. It is a purely human attribute, and probably
arose gradually from the use, by the earliest races of
men, of theright arm in fighting, while the left arm was
reserved to cover the left side of the body, where
wounds, as their experience showed, were most danger-
ous. Those who neglected this precaution would be
most likely to be Kkilled ; and hence, in the lapse of
time, the natural survival would make the human race,
in general, “ right-handed,” with occasional reversions,
of course, by ‘ atavism,” to the left-handed or, more
properly, the ambidexterous condition. The more fre-
quent and energetic use of the right limbs would, of
course, react upon the brain, and bring about the ex-
cessive development of the left lobe, such as now gene-
rally obtains.

The conclusions from this course of reasoning are
very important. Through the effect of the irregular
and abnormal development which has descended to us

manipulative dexterity ; the pianist depends little less
on the left hand than on the right; and as for the
organist, with the numerous pedals and stops of the
modern grand organ, a quadrumanous musician would
still find reason to envy the ampler scope which a
Briareus could comnmand.”

That all this is true is abundantly shown by the num-
erous examples cited by the author, from the greatest
of artists, the left-handed Lionardo da Vinei, to the
distinguished ex-president of the American scientific
association, Prof. Edward F. Morse, and (we may add)
to Dr. Wilson himself, both of whom are known to be
accomplished draughtsmmen with this too-neglected
hand. In view of these facts, it is evident that few
more important subjects can be offered for the consid-
eration of educators than that which is presented in
this impressive essay.—Science.

—_— - r———
The Building Employers’ Protective Association.

After much deliberation and discussion, and with a
unanimity of purpose peculiarly gratifying among
such widely diversified callings, the various employing
interests constituting the building trades of New York
have resolved to organize into an association, having
for its primary object the benefit of the workingman.
Master painters, master plumbers, real estate dealers,
carpenters, iron workers, framers, architects, masons,
builders, roofers, plasterers, gas fitters, stair builders,
elevator builders, marble workers, steam fitters, blue-
stone cutters, artificial stone manufacturers, furnace
and heater makers and setters, and dealers in plumbers’
materials, are all represented in the Building Employ-
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has noright to step beyond it and tell his employer
that no other man shall work for him if he does not
choose to do so. In doing this, he perpetrates an in-
justice on the employer and on every non-union work-
man, no matter what his reasons may be for not
joining a laeer organization. As well might the
butchers and bakers comhine to dictate where and
of whom necessary articles of food should be pur-
chased.

It is this abuse of the power of organization the
Building Employers’ Protective Association has been
organized to combat. To its members, just as much as
to the Knights of Labor, or any other faction among
workers, the injury of one is the concern of all. A
strike against the employment of non-union men is
probably to be followed by a lock-out of all striking
trades, and in this manner the right of a master to em-
ploy whomsoever he chooses will be asserted. There
will be no limit prescribed as to the right of workmen
to strike, but they must not interfere with those taking
their places—in other words, the members of this asso-
ciation declare the labor market open to everybody,
and guarantee fair treatment to all that may enter it.
—The 8anitary Plumber.

IT is probable that the artesian well now heing bored
at Pesth will be the deepest in the world, having in-
deed already reached a point entitling it to this prom-
inence. It issunk for the purpose of supplying the
baths and othez public establishments with hot water,
the temperature aimed at being 176°, with a volume
sufficient for the wants of the whole city.
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A CHURCH OF MODERATE COST.
SPECIFICATION
of the work and materials required in finishing St.
Andrew’s Church, at Phenix, R. 1., in accordance with
drawings prepared by Messrs. Wm. R. Walker & Son,
architects, Providence, R. 1.

Furring.—Furr the walls of all rooms straight and
true for lathing. Furr the ceilingsof all rooms with
% in. by 2 in. spruce fur-
ring strips, 16 in. from cen-

Scientitic merican, Jrchitects and Builders Edition,

off level and smooth. The flooring of chancel to be
raised up one step high at each break shown on floor
plan, and the front edge of step moulded with a cove
under same.

Doors.—The inside doors to be made from clear white
pine, of thesizes and forms shown on plans, to be 13{ in.
thick, with moulded panels, to be hung to frames with
stout5 in. by 5 in. japanned and nickel tipped butts, and

ApriL, 1887.
A $3,000 RESIDENCE,

This cottage, designed by D. 8. Hopkins, architect,
Grand Rapids, Mich., is built of wood. Stone founda-
tions. Cellar under entire house, with brick partitions
in same. The frame is sheathed with matched pine, and
paper lined throughout. First story is inclosed with 4
in. pine siding, second story shingled with best fancy

cut pine shingles. Roofs are covered with the best pine
shingles. The house is to
be painted in three bright

ters. Put up straight and
true, and strongly nailed.

Grounds.—Put on % in.
by 2 in. spruce grounds at
the top line of base boards
and chair or surbase
moulding, and around the
sides and tops of all door-
ways.

Partitions.—Par tition
the interior, as shown on
floor plans, with 2 in. by
43 in. spruce partition
studs, set 16 in. from cen.
ters, with two rows of 2 in.
by 2 in. cross bridging in
the height of same, and
the studs doubled at the
side of all doorways.

Lathing.—Lath the walls
and ceilings of all rooms
with five foot spruce laths,
four nailings to each, and
the end joints broken at
every three laths, and the
side joints laid 1} in. open.

Plastering. — Plaster all
the walls and ceilings one
good coat of brown plaster-
ing mortar,made from slak-
ed, screened, and puttied
lime, clean, sharp grit
sand, and long cattle hair,
mixed in suitable propor-
tions for making strong
mortar, and tempered with
clean water. To be well
rubbed into the joints be-
tween laths, forming good,
strong clinches back of the
same. To be trowel
smoothed to a hard, even
surface, when the mortar
is in the proper state, so
as to do without water in
the smoothing. All angles
to be screeded with long
straight edges, and left
clean, true, and straight.

Chancel Arch.—The
chancel arch to have stuc-
co mouldings run around
the corners of sume, and
left true,clean,and smooth.
In the angle of wall and
ceiling of chancel run a
plain moulding stucco cor-
nice, 8 in. down on walls
by 12 in. out or up on ceil-
ing. The plasterer to clean
out and sweep out the
mortar and plasterer’s rub-
bish from the building as
soon as his work is done,

77T

harmonious colors.
The interior shows rooms
? all of good size, and con-
veniently arranged. The
first floor principal rooms
are thrown together with
sliding doors. Front hall
is large. Stairs of good
width and easy run. The
kitchen is large and is pro-
vided with all conveni-
ences, closet, ete., with
stairs to cellar and second
floor. The second story
principal rooms are all of
good size and provided
with closets. Bath room
is convenient and well ven-
tilated. The front roows
have a bay projection,
which extends up to roof,
and makes a very pleasing
feature on the exterior, and
also gives a very pleasant
attic room, large enough
for a billiard room or for
any other uses, as desired.
The heating of this dwell-
ing was designed for furn-
ace, and has but one chim-
ney on that acecunt. An-
other chimney could be
provided for, when stove
heating is desired. The

inside finish is neat and
plain. Pilaster style of
finish, all pine finished in
natural wood or painted,
as preferred. This house
all complete, including
plumbing (without heat-
ing), is estimated to cost
three thousand dolars.
—_— o ro————
Maple Flooring.

‘‘Maple flooring,” the
New York gentleman re-
marked, ‘‘does not receive
the attention in our mar-
ket that it deserves. The

CNANCEL

Rogine
Room

architects are decidedly
hard headed. Of all men,
they should be progres-
sive and up to the times,

but they linger by the way
in a proveking manner.
They have been used to
yellow pine flooring, and
yellow pine flooring it

must be to the end of the

law. Now as between the

two kinds of flooring, ma-

ple and yellow pine, I con-

sider maple much superior

and to cover the glassin
windows that are glazed,
to prevent spattering of
mortar thereon, and to
protect walls from frost.

Interior Finish. — The H
interior of building to be ——
finished in clear, dry sea- og
soned and kiln dried white =

in most cases. Especially

when trucks are run over

A

the floor, or it is otherwise

subject to heavy work,
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maple leads so far that
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pine. The architraves
around doors and windows
to be % in. thick by 6 in.

yellow pine is nowhere.
Keep a maple floor damp,
and the heavier the busi-
ness done on it, the harder
the boards become. The
wear there is in it is sim-

FonTy

=l |

wide, with turned angle
blocks at the top corners.
The stool casings to be
moulded with moulded
apron under same. The base boards to be % in.
thick by 10 in. wide, with a 7% in. by 3 in. moulding
top of same. The surbase moulding around the walls
of auditorium and chancel to be % in. thick by 6 in.
wide, with moulded edges and faces. At all external
corners, between base and surbase, put in turned white
pine corners 1% in. in diameter, with 23 in. turned
heads at both ends. Thresholds to be clear Southern
hard pine 34 in. thick.

Floors.—Furnish and lay down the top floor of all
rooms fine, clear, dry seasoned and kiln dried matched
7% in. Southern hard pine of the best quality, to be
blind nailed intoevery floor joist, and the joints planed

Secrion

A CHURCH OF MODERATE COST.

trimmed with lock, latch, and plain brass 214 in. knob.
There will be no door between the robing room and
chancel, the opening to be cased up same as other
doors, but without rabbet in the jamb.

Finally.—All work to be done in a good and work-
manlike manner. All the mouldings to be sandpapered
clean and smooth, and the back edges jointed smooth.

O

THE new ‘‘Cement de Paris,” says Construction
Moderne, which, it is claimed, besides being water
proof, has other important points of superiority, is
made by pulverizing the stone while roasting in the kiln,
instead of afterward, as is the case with common lime.

-

© 1887 SCIENTIFIC AMERICAN, INC.

ply astonishing. The ar-
chitects, however, seem to
care little for that. They
go on, on, in the same old
rut. If the use of maple
for flooring were an experiment, there might be some
excuse for this pigheadedness, but it is no experiment.
It has been tried and not found wanting in a single
respect.”—Northwestern Lumberman.

PrLAnN,

<0
>4+0

FuLL plans and specifications for any of the various
buildings illustrated in this work may be obtained, on
very mocerate terms, at this office. These include
churches, schools, dwellings, enlargements, extensions,
wings, ete. The two volumes for the past year, which
may be purchased for $3, contain nearly 200 elevations
and many plans. Address Munn & Ce., 361 Broadway,
Architects and Builders Edition SCIENTIFIC AMERICAN,
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A MONUMENT TO THE MEMORY OF GENERAL GRANT.

DESIGNED AND DRAWN BY JOSEPH A. STARK, ARCHITECT, 12 CHAMBERS
STREET, N. Y.

The illustrations show a composition of a truly mon-
umental character. The proportions of the structure

are very fine. and work up to an impressive whole The
design is a symmetrical one, and the perspective view is
equally effective from all sides.

At the same time, the

MONUMENT TO GEN. GRANT.—DESIGNED BY JOSEPH A. STARK, ARCHITECT, NEW YORK.

actual dimensions are not excessive, and the cost is
such that the entire work, including all statuary and
sculptured relief work, can be carried out in a perfect
manner for the sum of $250,000. This sum would cover
the employment of choice materials throughout; of
rich and rare marbles for the columns, pedestals, and
interior wainscoting of the pavilion and crypt. Ten
pieces of bronze statuary are included, of one and one-
half life size ; also four bass-relief battle pieces for the
pedestal of General Grant, and eight medallion heads

of leading men famous in the history of the war.
These are intended for the four main pillars of the
pavilion and crypt.

The general material of the structure is intended to
be a warm-colored limestone ; steps and terrace pav
ing of marble tiles. Candelabra, pedestal ovrnaments,
arch spandrel pieces, and the winding laurel leaf orna-
ment around the four columns are intended for bronze.

The pyramidal dome is of stone, riculy ornamented
with a bronze gutter, and apex for the crowning fig-
ure, ‘‘Union Triumphant.” The domed ceiling of the
pavilion'is intended of segmental section, treated with
marble mosaic. The arcaded frieze is specially intro-
duced in the design to light up this ceiling. Itisno
mere ornament.

The idea of the design is, withal, a very simple one.
It is this simplicity and directness of the thought
which is the secret of the dignified grace and grandeur
of this composition.

Tt is a monument of glorification to a man, and it is
also his tomb. The statue of the General stands on an
appropriate pedestal in the center of a square pavilion.
The pavilion is raised above the ground on a terrace of
ornamental outline, to which steps lead fromthreesides.
The terrace is about 30 feet square. The pavilion is
25 feet square. It is pierced on its four sides by circular
arches, 15 feet span and 25 feet high. Above the arches
is the arcaded frieze to light up the domed pavilion
ceiling. The four corners of the pavilion are orna-
mented and emphasized by rich detached columns on
pedestals, from which large reclining scrolls descend.
These finish with a pedestal, on which is placed an ap-
propriate statue. These four statues might be Victory,
Defeat, Peace, and War. The object of the scrollsis to
give architectural base and emphasis to the pavilion,
and also to connect closely with the monument proper
all the other sculptural works. The columns are
crowned by a cornice and pedestals on which are
placed statuary groups representing the four arms,
infantry, cavalry, artillery, and the navy. The pavil-
ion is roofed with a pyramid in stone, richly designed
and finished with a crowned figure, ¢ Union Trium-
phant.” The total height of the monument from the
ground level to top of apex statue is about 70 feet.

The style of design is severe modern Renaissance,
richly treated, which is the only style of architecture
appropriate.

Under the monument the crypt is arranged. It is
reached by stone stairs, where shown on the plans.
The crypt is a square vaulted chamber, with the
sarcophagus in the center. It has four circular niches
to give additional space for placing trophies and
mementoes of the war, and for visitors’ seats. The
crypt is intended to be lined with choice marbles, and
to have a mosaic vaulted ceiling. Provision is made
for daylight to enter through the ceiling.

Here is a monument of meritorious design, of ade-
quate dimensions, and of rich and tasteful treatment
in its architectural and scnlptural features.

In its radiance of marble, bronze, and gold, it would
be a worthy tribute to our great hero. The structure
can be erected complete in an opulent style for the
sum of $250,000.

This does not say that General Grant does not de-
serve a million monuments. It simply says that a
million is not necessary to produce a monument
worthy the man and the occasion. It is difficult to see
how even a million dollars will produce something
more truly monumental, appropriate, or complete.

The author of the design, Mr. Joseph A. Stark,
architect, of No. 12 Chambers Street, N. Y., will be
pleased to show the original drawings and give any
further desired information.

—_—

_— et
~

Shingles in Modern Architecture.

Those who have watched the tendency, or, we may
say, the evolution, of style in wooden suburban and
country houses, must have noticed the gradual dis-
appearance of the monotonous and uninteresting
clapboard, with its uncompromising horizontal lines.

The cry is, *“ The clapboard must go,” and it is go-
ing. But what is replacing it? The answer is instanta-
neous—the shingle. With the many ingenious methods
of laying shingles, the greatest variety of effect can be
obtained without cutting them at all.

But now comes the important question of coloring.
At first paint was used, but the dull monotony of
masses of color covering the grain of the wood has now
almost universally given way before the modern creo-
sote stains. Many attempts have been made to imi-
tate the effect of stains without using creosote, but
they have been sad failures, as other oils do not pene-
trate the wood and bring out the grain in relief. A
test was recently made at the request of well known
architects of Boston, by a prominent chemist, of all
the materials sold under the name of “stains.” The
result was that he pronounced “ Cabot’s Creosote
Stains” among the best of them all.

These creosote stains have already been so long in
use that the preserving properties of the creosote have
begun to show their value on houses in all parts of the
United States.

© 1887 SCIENTIFIC AMERICAN, INC.

There are no more picturesque houses in New Eng-
land than many of the shingled villas and cottages
of recent date, and we cannot avoid the conviction
that much of their beautiful harmony of color with
design is due to the almost universal use of the stains
above mentioned.

-_—_— St r——
CANNON’S DIAMOND POINT NAIL SET.

The accompanying illustration shows an ordinary
nail set, the efficiency of which has been vastly in-
creased by a specially hardened dia-
mond-shaped point or tit formed
on its end. It is evident that the
slightest blow of the hammer will
cause this point to catch in the
head of the nail, and thereby pre-
vent the set from slipping. This
will save in many cases valuable
pieces of work from injury, as the
set will surely follow a nail through
any piece of stuff without slipping
off. These sets are made from the
best quality tool steel; the points
are thoroughly tempered, and will
not break off. This essential im-
provement is manufactured by the
Edward Storm Spring Company
(Limited), of Poughkeepsie, N. Y.,
to whom all communications should
be addressed.

— e ——
ADJUSTABLE WO00D MEASURING
RACK,

By means of this device, wood
may be measured by the cord or
fractional parts of a cord, as occa-
sion may require. The sill frame
consists of two longitudinally rang-
ing timbers, connected by cross
bars. Near one end of the timbers
are fixed uprights, braced to each
other and to the timbers. To the inner faces of the
sills are screwed a series of headed pins, the first one
being exactly one foot from the inner face of the end
posts, and the others being spaced one foot apart. Two
posts, braced together by rods, are adapted to stand on
the sills, and to the inside face of each post is attached,
by coach screws, a metal plate provided with a hook at
its lower end, adapted to engage with the shank of one
of the headed screw pins of the sills. Attached tosuch
post is a brace with two arms, and formed at its lower
end with a notch to engage the pins on the sills. The
metal plates and braces are slotted for the passage of
the screws, so that the movable frame may be quickly
and easily set perfectly plumb, whichever opposite pair
of the sill pins mmay be engaged by the hooked plates.
The posts are exactly four feet high, and one is marked
by cross lines one foot apart. It is apparent that, to
measure a cord, the frame is moved to the eighth set
of pins and the wood is piled to the tops of the posts.
To measure half a cord, the hooks are engaged with
the fourth pins. By adjusting the hooks to the first
pair of pins, and filling the wood in between the end
posts up to the first cross line on the post, a single foot
of wood can be measured, or up to the second line for
two feet, and so on. Thus a cord or any fractional part
can be readily measured. To disengage the frame, it is
only necessary to tilt it forward toward the fixed posts,
when it may be shifted to any point along the sill
frame.

PATENTED MAY 19, 1885.
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BROUGHTON’S ADJUSTABLE W00D MEASURING RACK.

This invention has been patented by Mr. Horace L.
Broughton, whose address is P. O. box 320, Marble-
head, Mass.
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THE German colliery owners are about to prohibis

blasting with black powder in fiery mines; also the use
of naked lights in every part of the workings, as well

as a mixed system of safety lainps.
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PICTURESQUE SUMMER HOTEL.

The illustrations presented in this issue for a subur-
ban hotel, by Mr. Geo. Edw. Harding, architect, No. 40
Exchange Place, N. Y., exhibit a novel departure from
the hitherto stereotyped lines of similar structures.

Its strong, salient angle, accentuated by the promi-
nent tower and chimney, with its receding wings,
artistically broken by the square stone tower and twin
gables, combines effective architectural grouping with
a simple style of treatment which pleases by its vary-
ing outline of plan and sky lines.

The first story and square tower throughout is con-
structed of random rubble masonry, while the upper
portion is sheathed with creosote-stained shingles, cut
to patterns, and roofed with hand-split oak shingles,
laid ‘‘in and out,” of natural color, giving a most pic-
turesque appearance without apparent effort.

In the plans it will be noticed that the executive
offices, while convenient for guests, are still central for
commanding the various dependent departments and
their general service.

The music room, grand parlor, and dining room are
en suite, which affords opportunity for evening dances,

The Use of Mortar During Frost.

Some time ago the police authorities of Berlin issued
an order forbidding the construction of brickwork
should the temperature fall to or below 2 degrees R.
(26 degrees Fahrenheit). This order being based on
the supposition that mortar freezesat that temperature,
and does not set, Herr Krause, architect, of Stropp,
sent a communication to the Baugewerke-Zeitung, in
which he publishes his experiences, which by no
means seem to bear out the necessity for issuing the
order. We give a resume of Herr Krause’s remarks,
as well as of the opinions of some other German archi-
tects upon the matter. Herr Krause states that in the
winter of 1856 he was compelled to erect a small build-
ing during a very heavy, sharp frost, the temperature
being down to from 4 degrees to 8 degrees R. (23 degrees
to 14 degrees Fahrenheit). As bricks and sand were
frozen, his workmen had great trouble in properly set-
ting the bricks, the mortar freezing under their hands.
It would have been too expensive to warm all the ma-
terials previously. He, therefore, had the lime slaked
in small quantities, mixed the mortar hot, and had the
brickwork liberally pointed. He fully expected to find

Herr A. Klemm, architect, of Stuttgart, expresses the
same opinion in a communication which he sends to
the Deutsche Bauzsitung, in which he says that in the
winter of 1848-49 the works required for altering and
fitting up the Prussian House of Deputies had to be
carried out during a most severe frost. Notwithstand-
ing this fact, the brickwork, executed with freshly
slaked hydraulic lime, was found to be so firin in 1867,
when alterations had to be made, that in some portions
wedges had to be used in breaking it up. Herr Klemm
adds that in his country (Wurtemberg) it is the general
opinion that frost not only does not injure the brick-
work, nor the plastering, but it improves its quality.
The frost, however, should continue for some time.
Herr Klemm expresses surprise that doubts could be
entertained on the subject.

A Berlin firm of builders, Herren Ende & Bockmann,
writing on the same subject to the Deulsche Baugeit-
ung, state that, in the autumn of 1864, they had orders
to erect a warehouse, near Unter den Linden, during
the winter. They were at first indisposed to undertake
such work in that season ; but circumstances demanded

speed, and building operations were continued during

g
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amateur theatricals, or concerts, with the verandas in
convenient proximity. The feature of an open loggia
for dining in pleasant weather, with a band piazza
above, is novel, and, we should think, a delightful ar-
rangement for its patrons.

The chambers and corridors are superior in their re-
sulting light and ventilation, while success is assured
by the peculiar plan of arrangement, which strongly
commends itself for sites where the land or water scape
affords interesting views from varying points.

The floors are of comb-grained Georgia pine, and the
trim is of stained ash and natural cherry, no paint-
ing being allowed iunside or out.

The plaster is cathedral finish, the mortar being also
stained by blending the desired colors when mixing in
the bed. The mantels are of buff terra cotta, moulded
in flat relief, with brick linings of similar tone.

Peculiar features in the culinary department are an
old fashioned brick oven, such as our forefathers were
accustomed to have their baking done in, and an open,
wide grate, 7 ft. long by 214 ft. high, in front of which
all the roasted fowls are revolved by a ‘turnspit,”
operated by a smoke jack in the flue above, which
would seem to prove that some of the old methods of
cooking deserve imitation even in thegpresent days of
French cooks.

The present design is about being erected in the
vicinity of this city, at a cost of $48,000.

DESIGN FOR A SUMMER HOTEL.

the mortar perished in the spring. But he was greatly
mistaken, for the work was as firm as if it had stood
for several years. In 1880 he had to take the same
building down, when the mortar was found so firm
that the bricks broke and could be cleaned only with
difficulty. Herr Krause subsequently had other point-
ing done at several degrees of frost, and always found
that, if lime mortar had been subjected to frost for
about ten days, it had set as firinly as mortar made in
the summer in as many months. The architect in
question says that, if it freezes, and the frost continues
for some time, it is much firmer than when applied in
the height of the summer. It is different when a sud-
den thaw sets in after a sharp frost.

Herr Krause had executed, during an alteration, a
wall ten meters high and three meters wide, with three
windows placed over each other, and joined to an old
brick wall, when suddenly a thaw set in. The wall
settled about six centimeters, and bulged out, so that
he had great trouble in preventing it from collapsing.
A sudden frost, however, made it firm again. After
twenty years the wall is as good as ever, and there are
no cracks. In that case. however, he had omitted to
use unslaked lime, employing only hot water. The
bricks had been stored in a heated room. Herr Krause
has come to the conclusion that continued frost had
the contrary effect upon mortar to what is generally
supposed.

© 1887 SCIENTIFIC AMERICAN, INC.

Second &Third Sl’ori(’s.,

the frost. They fully expected to find the brickwork
faulty in places when the spring came, and had made
up their minds that they would have to replace some
of it. They were agreeably surprised to find the brick-
work perfectly sound ; in fact, it seemed to have set
exceptionally well. Since that time the above Berlin
firm of builders have not hesitated to continue brick-
layer’s work as long as they could ; that is to say, as
long as the water did not freeze on the bricks or the
mortar in .the pans. It should be added that the lime
mortar used at Berlin is said to be of exceptionally
good quality.—The Builder.
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To Bleach Oils,

To bleach oils, 1 1b. permanganate of potash is dis-
solved in 3 gals. water, and to the deep violet solution
30 Ib. of the oil to be bleached are gradually added,
and the mass thoroughly stirred as often as possible
during the next 48 hours. Then 2 gals. water and 5
Ib. ordinary hydrochloric acid of about 19-21° Be. are
added and incorporated with the mass by energetic
stirring, whereupon it is left to stand for several days,
when the sour water is siphoned off, and the remain-
ing oil carefully washed with several hot waters, until
every trace of acid is removed ; finally, it is filtered
through charcoal. Besides olive oil, linseed, poppy,

palm, and fish oils may be treated in this way.
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DESIGN FOR A SUMMER HOTEL—GEORGE E. HARDING, ARCHITECT, NEW YORK.
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A BUSINESS HOUSE AND RESIDENCE.

Brussels has long been regarded as one of the most
beautiful cities of Europe. Her public edifices are
grand and imposing, betokening the influence of an
elevated architectural standard, the influence of which
is also seen in many a private structure. We give an
example of a recently erected combined business house
and private residence, on the Boulevard Anspach,
which is worthy of notice for its substantial as well as
ornate character. Our engraving is from a drawing
by von J. Eangelhorn in Architektonische Rund-
schau.

-

The Chicago Manual Training School.

The Manual Training School is not conducted on a
free principle. A tuition fee is charged for each
student. With the exception of twenty pupils ad-
mitted this year, the fee is paid individually. These
twenty were received upon recommendation of persons
competent to judge of the merits of the boys, and their
tuition is paid by members of the Commercial Club.
Three years’ study is necessary to complete the course.
Of the seventy-two who
entered the first junior
class, twenty-seven re-
mained to graduate. Nine-
ty-eight entered the junior
class last September. Four e A==
of this number have since
dropped out. The boys
who enter are from the
ages of 14 to 15. None
under 14 is admitted. No
candidates are accepted
who cannot pass a satisfac-
tory examination in read-
ing, writing, spelling, geo- :
graphy, English composi- '
tion, and arithmetic. A I
boy must have, too, a cer-
tificate of good moral cha-
racter from some responsi-

twenty-four forges, twenty-three anvils, one emery
wheel, one shears, three vises, one blower, two exhaust
fans, tongs, sledges, hammers, fullers, and all the other
tools required to transform clean skinned youths into
the sootiest of blacksmiths.

The machine shop has seven 12 inch, 6 foot bed en-
gine lathes. There is also an engine lathe with a 16
inch swing and 8 foot bed. There are two speed lathes,
a planer with 6 foot bed, shaper, drill, grindstone,
fifteen benches, fifteen vises, chucks, boring bars, taps,
dies, chisels, files, and other tools—enough for thirty-
two amateur machinists.

A visitor can pass through every room in the build-
ing and find no idlers. All are absorbed in the work
they have in hand, and scarcely raise their eyes. *‘ The
fact that their attention is so riveted on what they are
doing,” said Mr. Belfield, ‘‘ shows the cultivation of a
most important faculty of the mind—the power of con-

ble person. The penalty
of any impropriety in con-
duct is dismissal. Latin,
French, descriptive geome-
try, and higher algebra are
taught. The first manual
work a boy does when he ‘ A8
begins the course is in the
wood room. There he
learns various branches of r
the carpenter’s trade, join- Vo
ery, wood turning, and
pattern making. Helearns
not only the use of tools,
but;their propercare. Each
boy furnishes his own kit
and has his own tool
drawer. Extra tools are
supplied if needed, but the
student is made responsi-
ble for them. Recently
the boys were at work on
picture frames, tables,
hammer handles, and the
wood parts of other tools.
In the second year the I
pupil is put in the foundry
and blacksmith shop. No
better hammers and screw :
drivers can be found in
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boyslike this one,” he says, ‘ we shall be mighty glad to
get them.’ I believe we have struck the key note for
the practical education of boys in the system of the
Manual Training School. It embodies at once the
education of the hand to skill and the brain to direct-
ive intelligence. There come the boys down to lunch.
Their dining room is in the basement. They have
made all the tables themselves.”

GO

Water-Tight Roofs,

The question is often asked, What is the proper pitch
for a roof to shed water and snow ! In discussing the
question we need only go into the merits of the case so
far as it relates to a condition of flatness or it ap-
proaches a level. Generally builders claim that less
than what is known as a fifth pitch cannot be success-
fully shingled or slated with any guarantee of safety.
As is well known, any pitch or incline may be covered
with tin, copper, zingc, lead, or iron, and be made tight,
but the question does not affect the use of metal cover-
ings, but shingle and slate. One-quarter pitch is equal
toariseof 6in. toa foot run, and one-fifth pitch is

equal to 4% in. rise to one
foot run. The first may be
considered entirely safe for
slate, and the second for
shingle. Upon a compari-
]l son of a large number of
roofs in different parts of
I the globe, a roof of one-
s 111 quarter pitch is the correct

3 ||

i one for the climate of the
} Westernand Northwestern
G States. From the fact that
ﬂ’f. slate cannot be as closely
SO nailed as shingle, for fear
2 TR of breakage, the joints are
. left more or less open, and
T therefore they must be laid
i ’T steeper than shingle. A
il ’ | good rule to be observed
Ny — in laying a shingle roof is
to give the rafters a suffi-
cient pitech, so that the
butt of a shingle will be at
least 6 in. below the thin
edge. By experiment it
will be observed that in a
quarter pitch roof the butt
is 74 in. below the thin
edge for a standard 16 in.
shingle, and 6 in. in a one-
fifth pitch. The same rule
may be observed in a slate
roof, only the pitch, as we
have said, should be not
less than quarter.
The piich is the distance
across the building from
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Chicago than are made by
the lads. The most expert
workman can turn out no
smoother pieces of casting
than some they show. In
the senior year the stu-
dents get into the machine
shop. By that time they
are able to make and put together a steam engine.
Three were constructed in the school last year, and
three will be made this.

The work of making an engine begins in the draw-
ing room. Every stroke of the pencil is made by
actual measurement, even to the drawing of a bolt
head. The scholars draw the plans for the patterns,
and then make the patterns. In the machine shop
the busts of Stephenson, the engineer, and James
Watt, begrimed with the soot of labor, look down
upon the busy workers. The boys will soon try their
skill in constructing an ornamental iron gate for the
Michigan Avenue entrance of the building, for which
drawings are now being made in the school.

The wood room contains thirty-nine cabinet makers’
benches, twenty-four speed lathes, a circular saw,
seroll saw, a boring machine, planer, grindstone, shoot
plane, bench lathe, and general tools sufficient for the
use of ninety-six boys. In the foundry are two fur-
naces, crucibles, troughs, flasks, trowels, rammers,
sieves, and other apparatus, so that sixty-six boys can
work at once. In the forge room they can get smut on
their faces together, too, at the same time. There are

centration. This attention, too, is not enforced, but is

voluntary and unremitting. The boy who goes
through a three years’ course here not only attains in-
tellectual developinent, but he gains comprehension of
essential branches of knowledge far superior to those
of the high school pupil. The training school is by no
means a manufacturing establishment. The product
of theschool is not intended to be perfect pieces of
machinery and polished furniture, but polished, per-
fect boys. It practically demonstrates, also, the dig-
nity of labor. So thorough is the training here, that
graduates who desire to pursue a higher grade of edu-
cation are admitted, on recommendation of the direc-
tor, without examination and free of conditions to
several of the colleges and universities of mechanics
and engineering in the United States.

“Prof. R. H. Thurston of Sibley College, Cornell Uni-
versity, wrote to me recently that if we could send him
as good specimens of boy development as we have
already forwarded, they’d be glad to get them. The
professor of mechanical engineering at Perdue Uni-
versity, Lafayette, Ind., also wrote to me about one of
ourgraduates whois there: ‘ If you cansend usany more
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eaves to eaves, divided into
as many parts as desired ;
when divided into four
parts, the roof is termed 4
pitch, as the height from

22l the level of the eaves to

the apex of the roof should
be equal to }{ of the dis-
tance from eaves to eaves.
The manner of obtaining
$ piteh is the same, except
the subdivision should be
in five equal parts.

The cause of leaky flat
shingle roofs is the back-
ing up of the rain or moist-
ure beyond the thin edge
of the shingle, under the
butts of the next upper-
most ; that is, supposing
that the shingles are well
laid, lapped and nailed. Another feature connected
with flat or comparatively flat shingle roofs must be
considered, and that is, the inability of the shingle on
account of its flatness to quickly shed rain and moist-
ure and to become dry within a reasonablyshort period
of time. This state of continuous dampness, except
when directly affected by the sun’s rays, generates seeds
of dry rot that eventually sap the life of the wood and
soon end the usefulness and substantiality of the
shingle.—H¢ll's Builder.

Old Iron.

A most remarkable feature in trade just now is the
large export of old iron to the United States. In Janu-
ary, two years ago, we sent 856 tons of old iron to the
United States; in January, last year, we sent 3,271
tons ; but last month we sent 21,667 tons of old iron to
the United States. This enormous increase in the ex-
port of ‘‘scrap ” iron means much ; it means that the
United States is using all its own and has to buy large
additional quantities, and it indicates the fact that the
users of iron here will have to use more pig iron in
place of the scrap.—Newcastle Chronicle.
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AN ENGLISH HOME.

We give an elevation from the Building News of a
house at West Wickham, built chiefly of brick, and at
an estimated cost of ten thousand dollars. There are
several featuresin this elevation that may prove interest-
ing and suggestive to those who are looking for house

plans.
—_— e —

A ONE THOUSAND DOLLAR COTTAGE.

DESIGNED BY B. J. SCHWEITZER, ARCHITECT.
SPECIFICATION.
MASON WORK.

Cellar.—To be excavated under the entire house, 3
feet deep. Build a stone wall, 18in. thick, up to the sur-
face level, laid in good mortar. Above the surface build
an 8 in. hard brick wall, 3 ft. 6 in. high, all laidin good
mortar. Point up the stone and brick walls and leave
complete for the frame.

Piers.—Build three brick piers in the cellar to sup-
port the girders. Also build piers of brick for the front
and rear stoops.

Chimneys.—Build an 8 in. flue chimney, of hard
bricks, laid in good mortar, asindicated on plan. Tho-
roughly strike all joints with cement complete. Top
out the chimney as shown, and finish it with an iron cap.
Provide all rooms with stove pipe holes and thimbles.

Lathing and Plastering.—Lath all walls and ceilings

Gutters.—Build ample troughs at the eaves, and tin
them with best I. C. tin.

Stoop.—Posts 6 in. chamfered, cross pieces same,
floors covered with 114 in. white pine, with white lead
in the grooves. Steps are as shown, of best white pine,
risers % in. and treads 114 in.

Leaders.—Provide 3in. leaders for the housefrom the
gutters to the ground.

Windows.—All sash 114 in. thick, glazed with good
American sheet glass. The large panes are to be double
thick. Furnish all with the ‘ Ives” sash fasteners, and
furnish all with pulleys, weights, and cord.

Blinds.—All windows are to have outside blinds 114
in thick, hung on N. Y. wrought iron hinges in pairs,
and all are to have fasteners.

Doors.—Outside doors 13{ in. flush moulded panels,
and transom over the top. Furnish with heavy mor-
tise lock, black knob and good furniture. All other
doors, except closet doors, 114 in. thick, four paneled,
flush moulded. All closet doors 114 in., four paneled.
Furnish all 115 in. doors with mortise locks, and all 114
in. doors with rim locks. All are to be hung on loose

joint butts. Saddles are to be of hardwood, jambs %
in. with stop beads. All doors are to be of best white
pine.

Floors—Cover all floors with 413 in. X % in. white
pine flooring, in usual manner.

A Quick Lawn,

Mr. William Saunders, of the department of agricu!-
ture, at Washington, recommends timothy for making
a quick growing green covering for a lawn.

As is well known, the finer grasses, like June grass,
poa pratenses, and fine bent grass, agrostis vulgaris, are
very slow in making a firm, thick sod, and are often
badly held back while young by rank growing weeds.
Some who want a green covering fornewly made lawns
as early as possible sow some oats or millet, keeping
them closely cut the first summer, but these grasses,
though better than nothing, and better than weeds,
are too coarse and quite unlike an ideal lawn grass.
Timothy, while not fit for a permanent lawn grass, is
quick to grow and of good color the first year, and
makes a far better appearance than the coarser grains,
like oats or millet. It dies in a few years from the
close clipping it gets, leaving the lawn in possession of
its permanent occupants.—N. E Farmer.

—_—————— —————————————
THE CATHEDRAL, MEXICO.

In the city of Mexico, all the main thoroughfares
converge on the great Plaza de Armas, or Main Square.
Most of the public buildings are here located. On the
north side of the square stands the magnificent cathe-
dral, which occupies the ancient site of the heathen

I YA g AL
AOUSE at VWEST VVICKIA

on first floor with spruce lath, and plaster two good
coats of mortar and hard finish complete.
Privy.—Build vault as required.

CARPENTER WORK.

From front to rear, put ingirders 4 in. X 8 in. of hem-
lock ; sills, 4 in. X 6 in., halved at all angles; corner
posts, 4 in. X 6 in., 13 ft. long; interties, 4 in. X 6 in.,
mortised into corner posts ; plate, 4in. X 4in.; firstand
second floor beams, 2 in. X 8 in., placed 16 in. from cen-
ters ; rafters, 2 in. X 6 in., placed 20 in. from centers;
wall strips, 2 in. X 4 in., placed 16 in. from centers; sills
for stoop, 3 in. X4 in., and beams 3 in. X 4 in. All
timber to be of the best quality hemlock. Bridge the
floors and spike together the entire frame.

Sheathing.—Cover the house from sill to plate with
hemlock boards, well nailed.

Paper.—Over the rough boards put on resin sized
sheathing paper, and lap all joints.

8iding.—Cover the house from sill to plate with
narrow lap siding, free from bad knots and sap.

Outside Trim, all of White Pine.—Water table, 1}
in. rabbeted; corner boards, 13 X 5 in, with angle
beads ; bands, 114 in. X 6 in., rabbeted; cornice, 7 in.;
moulded verge boards, 14 in. X 8 in. chamfered. Bay
trim, 134 in. stuff, panels sunk with flush mouldings.
Shingle the gables with regular 6 in. sawed white pine
shingles, 6 in. to the weather. Shingle all the roofs with
merchantable white pine shingles, laid 5% in. to the
weather over shingle lath.

AN ENGLISH COUNTRY HOUSE,

Inside.—Trim all plain with turned corner block.
Windows to have stools and aprons. Base, 6 in.,
beveled top and beaded sides. All of good white pine.

Closet.—Provide the kitchen closet with five rows of
shelves.

Stairs.-—All as per plan, risers % in., strings 14 in.,
and treads 114 in., all good white pine, thoroughly
wedged and glued together in the best manner.

Mantel Shelf and Brackets.—The parlor or living
room is to have a neat 134 in. beaded shelf, supported
on neat wooden brackets with beaded face. All not to
cost more than $3 complete.

Privy.—Size to be 4 ft 6 in. x4 ft. 6 in., built in same
manner as house. Provide seats, stench pipe, and
cleaning trap, also door and small window, all com-
plete.

Painting.—Paint all metal work with Brandon
metallicpaint, two coats. Paint all outside woodwork,
except shingles on roof, two best coats of white lead in
L. L oil. Paint or stain the inside, and varnish with
best No. 2 ‘“ Elastica” finishes all complete, two coats.

Finally.—The entire work must be completed in a
faithful and workmanlike manner. All materials to be
of good merchantable quality.

O+
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A LAND slide in the mountains above Chico, Cal.,
the other day laid bare broad streaks of white quartz
which carries, apparently, a very large percentage of
gold.
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Aztec temple or pyramid. The cathedral was begun
in 1573, and completed by the Spaniards in 1657, at an
immense cost, the expense of the walls alone being two
millions of dollars. The building is in the form of a
Greek cross, 426 ft. long and 203 ft. wide, with two
naves and three aisles, twenty side chapels, and a
magnificent altar supported by marble columns and
surrounded by a tumbago ovallos balustrade, with
sixty-two statues of the same, composed of rich gold,
silver, and copper alloy, serving as candelabra. There
is an’elaborately carved chair, also inclosed by tumbago
railings, weighing twenty-six tons, and valued at one
million five hundred thousand dollars. The Doric style
prevails in the interior. Renaissance on the exterior,
which is adorned by a fine dome and two open towers
218 ft. high. Our engraving, from La Ilustracion Espa-
nola, presents an interior view of the great nave, and
gives an idea of the magnificent architecture of this
remarkable edifice.

A NEW vermin exterminator is prepared by saturat-
ing wheat or other grain with a solution of strychnia
in water, the grain afterward being coated with a so-
lution of simple sirup and arsenie, a small quantity of
oil of rhodium being afterward applied. It is doubt-
ful whether this poisoned grain could be legally sold
in this country; and whether or no, it should be care-

fully avoided.
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Heating by the Combination of Warm Air and Steam.

The problem of successfully heating large buildings
such as churches, chapels, public halls, ard other
buildings of the same class, is one of greatinterest and
importance, but often of much difficulty. With the
rapid changes in temperature peculiar to our climate, it
is not easy to provide a system which, while being eco-
nomical, shall allow of a building being maintained at
the exact degree of heat required. The reason for this
isnot difficult to understand when it is considered that
under the usual systems of heating it requires some
considerable time for the building to become warm,
and secondly, that it demands the outlay of the full
capacity of the boiler, whether the thermometer stands
at 60° or zero. The immediate result of a cold wave
in such cases is that, in order to obtain something like
comfort, and to heat the building as quickly as possi-
ble, the furnace is raised to ared heat. The effect of
this is obvious to any person acquainted with heaters ;
the joints become loose and the produets of combustion
escape into the room, rendering the atmosphere stifling
with dust and gas, and causing much discomfort to the
occupants.

A system was much needed which, succinctly stated,
should be powerful enough to warm a large building
quickly and economically, and at the same time give
facilities for rapidly reducing it as might be required.
Such a system is that of the firm of Wier & Nixon, of
No. 1410 North Street, Philadelphia, Pa. Here we
have a heater which gives two separate means of
heating—one by hot air and the other by steam. The
effect is three-fold in its advantages ; first, it permits
of very rapid warming ; secondly, it allows of the hot
air being used by itself when the weather is moderately
warm, and is thus very economical ; and lastly, it util-
izes the whole of the heat from the fuel, and substan-
tially prevents all waste.

The apparatus are made in six sizes, both brick set
and portable. In the back half of the fire chamber is
a water back, against which the fire rests, and just
above, standing upon two water legs across the center
of the fire and in the middle of the combustion cham-
ber, is a cylindrical boiler, and above it a steam drum.
All these parts are incased by a steel dome, and are
devoted entirely to the production of steam. On the out-
side of the dome, in conjunction with the fire cylinder,
the hot air is generated. Check draughts are provid-
ed, and are worked automatically by boiler pressure.
The whole construction is eminently well calculated to
prevent waste and give great power.

The manufacturers have by this system successfully
dealt with cases of extreme difficulty, and have render-
ed many buildings warm and comfortable which
under all systems previously tried were cold and cheer-
less. They offer every facility for the examination of
their system, and those who need heaters will do well
to avail themselves of it.

— et —
IMPROVED PEDESTAL JOINTER.

The buzz planer or jointer is a machine so widely
known and universally employed thata description of
its many advantages and uses is unnecessary. Certain
it is that it forms one of the most important factors in
a woodworking establishment, and on account of the
variety of work that may be done on it, has justly at-
tained the position of a standard tool, which will al-
ways remain a great favorite amongoperators.

The machine illustrated in the annexed engraving
is one of entirely new design, by the well known firm of
Goodell & Waters, of Philadelphia. It has been very
carefully contrived, with the view of combining in con-
struction the advantages of simplicity, accuracy. and
economy, and has the
special improvement in
the method of raising
and lowering the tables
by link motion, to ad-

quired. Every detail in construction receives particu-
lar attention, and a thoroughly first class tool is the
result. For prices and further particulars, we refer
our readers to the manufacturers, Goodell & Waters,
Philadelphia, Pa.
-_— e —
THE WAINWRIGHT EXHAUST FEED WATER
HEATERS. .

Below we give a brief description of the Wainwright
exhanst feed water heaters.

In Fig. 1 the water enters the heater through left-
hand opening, fills the settling chamber and shell, and
is there heated to a temperature of from 200 degrees to
210 degrees by contact with the corrugated copper
tubes filled with steam, and escapes through upper
right-hand opening. The exhaust enters at the base,
thence through the corrugated tubes, and out at the
top.

In heater Fig. 2, the water enters at lower left-
hand inlet, and, after filling settling chamber, passes
up through pipe into the corrugated copper tubes, ac-
quiring a complete circulation by flowing up and down
same before passing
to boiler through up-
per right-hand out-
let. This complete
circulation of the
water is effected by
return bend castings
in connection with
the tube plates, thus
forcing the water to
pass through each
tube separately. The
exhaust enters
through top of heat-
er, surrounds the
tubes filled with wa-
ter, passing out at
base, or vice versa.

Fig. 3 shows an-
other style of heater,
with coil of corru-
gated copper tubing.
The water is fed into
the coil at lower
right-hand inlet, and
passes to boiler
through upper right-hand outlet. The exhaust enters
at the bottom of the heater, and escapes through the
top, or vice versa.

In Fig. 4 the principle is the same as in Fig. 3, a set-
tling chamber being added to receive all mud and sedi-
ment that may be in suspension in the water, and
which may be blown out. The water enters at lower
left-band opening, fills the settling chamber, then
passes up through corrugated copper coil, and is fed to
boiler through upper right-hand outlet. The exhaust
entersshell at right-hand side in the base, surrounds
the corrugated coil, and escapes through cover, or vice
versa. The superiority of corrugated tubing over plain
is clearly shown in these heaters, increased heating sur-
face being gained, and all annoyance from expansion
and contraction being removed, it being absorbed in
the corrugations, and thus danger from leakage is ob-
viated.

The Wainwright Manufacturing Co., 65and 67 Oliver
Street, Boston, Mass., manufacture these goods, among
their other specialties, their selling agent in this city
being F. B. Aspinwall, at No. 93 Liberty Street. In
Philadelphia and Pittsburg, their agentsare Fairbanks
& Co.

just for different thick-
nesses of cut, which is
considered by the man-
ufacturers the best in
use. Then there is little
or no chance for oil or
grit to wear the links :
and the joints are close
and accurately fitted, so
that it is almost impos-
sible for any foreign
matter to get in those
parts. When filing or
adjusting the knives,
one of the tables may
be raised up entirely
clear of the cutter head,
leaving free access for
the operator to accom-
plish his work.

These machines are
made in four sizes, to
work twelve, sixteen,
twenty, and twenty-
four inches wide respec-
tively, as may be re-

IMPROVED PEDESTAL JOINTER.
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Artistic Coloring of Houses.

Among the beautiful houses which have been built
during the past season at our fashionable summer re-
sorts, that of Miss Jones, at Newport, R. 1., which was
designed by Peabody & Stearns, of Boston, attracts a
great deal of notice.

The first story is of gray stone, and on the suggestion
of Mr. Coleman (the celebrated artist), the shingled
walls and roof are stained with No. 16 Dexter Brothers’
English Shingle Stain,” which is a perfect imitation of
an old, weather-beaten shingle.

The effect of the whole house is charming. It has
a look of age and comfort. It is rare that a house
in its first season looks as if it had lived a long while;
but the colorand the grace of its architecture gives this
house the whole appearance of an old Newport resi-
dence. At Bar Harbor, Mt. Desert, Mr. William
Ralph Emerson hasdesigned a club house for the fortu-
nate summer residents, and it is now nearing comple-
tion. The design is novel, and so full of artistic feeling
that any one would know that it was the work of an
artist, even if Mr. Emerson’s name had not been men-
tioned.

The outside walls are stained with this same stain
to represent the weather beaten shingle, while the
roof is stained with a moss green stain. The trim-
mings and window frames are painted an ivory
white.

During the past few years the whole coloring of the
outside of houses has changed.

The old idea that shingles must be painted so that
the grain of the wood could not be seen gave no oppor-
tunity to the architect to make an artistic effect of
color. Indeed, a great deal of the staining of shingles
has been disappointing because poor, cheap stains con-
taining benzine or water have been used. These cheap
stains will wash off and streak the other parts of a house,
or the colors will fade out.

There is no economy in using cheap stains, and the
architects are specifying Dexter’s English shingle
stains, as these stains are made of the very best ma-
terials.

——— O p—————

Acoustic Hints,

In regard to the acoustic properties of the building
at North Clarendon, Pa., referred to by a correspond-
ent, I would say :

1st. The conditions necessary for a full reply are not
given.

2d. Itis necessary to know the plan of thefloor joists
in the ceiling.

3d. Of what material are the side walls composed ?

4th. When the room is comparatively vacant, can
echoes be heard of sounds delivered from either end of
the room ? But I will answer provisionally.

The building is 120 feet long by 42 feet wide, height
not given. If speaking cannot be heard distinctly by
a person in the back part of the room, it may be owing
to the returned reflection of the sound wavesfrom the
cross joists or stringers, as some one has said to him.

Wires will be of no avail unless the room is properly
ceiled. They cannot destroy the interference of sound
waves from the reflection of the beams. The principle
upon which the action of the wires is based is the phe-
nomena of interference, by which unequal, non-coexist-
ent vibrations are modified and harmonized. It is
possible to add one sound to that of another in such
a series of vibrations as to produce silence. It is also
possible to have these vibrations so intercepted as to
clear the sounds transmitted of their confused mur-
murs, and it is this result the stringing of wires will
produce when properly
arranged.

But from the indis-
tinctness of hearing
complained of, I think
what is needed is more
resonance. This can be
accomplished by ceiling
the exposed joists with
accurately tongued
matched boards of sea-
soned pine, glued in the
tongue and groove.
They should be thin
sheeting and narrow. A
plastered ceiling would
produce positively bad
results.

The walls of the
room ought not to be
plastered. Pine sheet-
ing is good, Portland
and Rosendale cement
betterstill. Fear of too
much resonance need
not be felt, because a
great crowd of people
will subdue all echoes
if the seats gradually
rise from front to rear.

K.
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IMPROVED FURNACE.

Inventions are constantly being made which contri-
bute to the convenience and comfort of the modern
dwelling. Among the more recent ones may be men-
tioned the Black Diamond Furnace, as patented and
manufactured by the Schoen Heater and Stove Co., of
13 North 11th Street, Philadelphia, Pa.

The general construction of these furnaces embodies
all the principles of successful warm air heating. They
have self-cleaning radiators, with direct and indirect
dranght, and being made of steel plate, with riveted
joints, they are perfectly gas tight.

The grate is of peculiar construction, consisting of

THE BLACK DIAMOND FURNACE.

square steel bars passing through a series of pointed
teeth of cast iron. These bars are operated by one
lever, which controls the shake and dump of the fire.
The grate surface is reversible, and all parts of the grate
interchangeable. and require no fitting. No bolts or
screws are used in the entire arrangement.

The self-cleaning ash pit is the most important im-
provement, and consists of an inclined bottom, which
throws the ashes and clinkers forward into a pan
which is placed in front of the furnace, below the floor
level.

The considerable advantages and conveniences of
this arrangement may be summed up as follows:
Greater radiating surface is provided, the heat of the
underneath side of the fire being utilized ; a sure pre-
vention from fire caused by hot ashes dropping from
the furnace is effected ; a perfect draught is insured by
always having a clear grate surface, and generally
there is a great saving of labor, dirt, and annoyance.

SLIDING DOOR HANGERS.

The inconvenience arising from badly hung sliding
doors is often so great that many builders will employ
the ordinary hinged door in preference, notwithstand-
ing the considerable space in the room which they
render useless. Foremost among these disadvantages
are the cutting of the carpet, a projecting floor rail,
and the manner in which the door is liable to stick, es-
pecially in the case of the heavier ones.

All these objections may be easily overcome by sus-
pending the door on an efficient hanger. Of these
devices a large variety, of more or less merit, are before

Iy
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SLIDING DOOR HANGER.

the public. Of these not one exceeds in usefulness
those made by E C. Stearns & Co., of Syracuse, N. Y..
under the title of ‘‘ Warner's patent door hangers.”
They are simple in construction, economical, and are
largely used throughout the country. The accompany-
ing cut illustrates the general construction of the
hanger, which is well designed to permit of easy ad-
justment by means of ratchet nuts, lowering or raising
the door when necessitated by any settlement of the

building, to clear a carpet, or for other purposes. The
hangers are entirely hidden from view, and, being
thoroughly made and lined with anti-friction metal,
they are noiseless, and, what is of great importance,
balance a door so accurately that it may be moved
with the greatest ease.

The Cincinnati (0. Corrugating Co.
have for years used as their brand the word ‘ Su-
perior,” and claim they bend every energy to the
maintenance of the verity of their brand.

This is done by the closest attention to the minutest
details—every sheet of iron being carefully inspected
before painting, when even the smallest “pin-hole”
compels rejection ; by using the most improved ma-
chinery, all driven by steam power: by using none
but the best mnetallic paint. shoroughly reground in
pure linseed oil ; by carrying the largest stocks of sheet
iron in the United States, thus filling all orders prompt-
ly ; by furnishing inquirers at once with detailed esti-
mates.

They are abreast with the march of improvement,
and only solicit a trial when you are in need of any-
thing in their line.

o g —
AN ICE HOUSE,

The building is 12 x 16 feet on the ground, with 12
foot posts and studding 2 x 6 inches, 12 feet long, and
covered with novelty boards, lined with hemlock, and
the intermediate space filled with sawdust from the
ground to nearly the top of the rafters. Through the
center, the 12 foot way, I built a passage fourfeet wide,
six feet high, with a partition on each side of four inch
joists, covered and filled with sawdust, with three inch
plank, fourfeet long across the top, for flooring. The
door opening into the room is six inches thick, packed
with sawdust and built like a refrigerator door, fitting
tightly. In the rear of the passage I have a tank built
into the ground for holding water and cans ; immedi-
ately over the door an aperture, 2x4 inches, opens
from the roowm into a ventilator of the same size, pass-

ing up along the inside of the building and opening at
a small open window nearly at the peak of the roof,
which keeps the room free from all foul and disagree-
able odors This arrangement leaves for ice a space
6x 12 feet on each side of the room, and six feet high,
above which the whole building is packed as full as
it can be conveniently, and covered with sawdust or
hay. The house is filled at the rear. By keeping the
door closed as much as possible, the temperature with-
in the room can be kept as low as 48 all the time, and
as no warm air gets to the water, it seldom has to be
changed. The ice need not be disturbed until
themiddle of July, and then not much is wasted
at a time. Meat, butter and eggs can be placed
upon a shelf out of the way and kept as well as
in a refrigerator.—Rural New-Yorker.

Plans and Specifications,

Should any of our readers desire to procure
plans and specifications for buildings, whether
churches, schools, dwellings stores, carriage
houses, barns, etc.; orif they desire plans made
for alterations, enlargements, or additions of
any kind, to existing buildings; erection of
porches, bay windows, extensions, wings, etec. ;
they are reminded that all business of the kind
will receive prompt attention at this office, on
very moderate terms. Address Munn & Co.,
861 Broadway, office of SCIENTIFIC AMERICAN,
Architects and Builders Edition.

—_— e, r—
IMPROVED TENT.

The accompanying engraving illustrates a
tent which is the invention of Mr. Merritt P.
McKoon, of El Cajon, San Diego Co., Califor-
nia. As the doorway is placed at the center of
one side. the trunks or cots can be placed
crosswise of the tent, and near the ends and end
poles, thereby economizing room in the center of
the tent, where it is most desired. This middle
room can thus be occupied by table, chest, chairs,
etc. The half diamond shaped ends form valuable
“ stow-away” places, or they can be curtained to form
separate apartments when necessary. The center or
point seam on each end is rope bound and brass linked
over end pole iron spikes at the top of the tent, while

© 1887 SCIENTIFIC AMERICAN, INC.

the lower end of this rope isleft loose for about 20
inches beyond the tent, to bracket over tent pin tight-
ly or loosely at will, as dry or wet weather requires.
This anchors the tent firmly and solidly, and insures
its standing during the most severe gale. The angular
roofing or awning over the doorway is of great value,
as either one or both of the door flaps can be attached
to the sides of the awning at pleasure, so as to obstruct
the entrance of sun, rain, or wind when desired. A
most agreeable shelter is provided. The tenv presents
a neat and most attractive appearance, and is as well

adapted for lawn or sea shore use as for actual hard
camping service.

HOT WATER APPARATUS FOR WARMING DWELLINGS.

In this climate there are few subjects of more im-
portance than the proper method of warming dwell-
ings, and there is none that receives so little attention
from those most directly interested, viz., those occupy-
the house.

Hot water is now recognized asone of the best methods
of warming dwellings, and, in the opinion of many,
possesses a number of advantages over both steam and
furnace. Among the apparatus for heating with hot
water, the Gurney Hot Water Heater, which we illus-
trate in this connection, is justly considered one of the
best. Originally manufactured and introduced in
Canada, it has lately, under the energetic management
of John A. Fish, been widely introduced into this
country, and is meeting with a ready sale, and gives
general satisfaction wherever used.

By reference to the engraving, showing sectional
view, it will be seen that this heater has several novel
features, and among these are the improved shaking
and sliding grate, ironstone lining to fire pot, open
water way, combustion chamber, and quincunx fire
tubes.

The advantages may be briefly stated as follows : Hot
water radiators will heat with a low fire, while with
steam radiators no heat is given off until steam is
generated, the amount of fuel consumed in first rais-
ing steam being practically wasted as far as heating
the building is concerned ; a saving of from fifteen to
twenty-five per cent. in consumption of fuel ; equality
of temperature throughout all parts of the building ;
simplicity of the apparatus, an ordinary domestic
being competent to take charge of it ; durability—there
being no pressure or strain on it, there is no wear or
tear ; the apparatus being open to the atmosphere, is
perfectly safe, and entirely dispenses with the use of
safety valves.

Then in addition the apparatusis easily cleaned both
vertically and horizontally; and as the outside cannot
be heated to more than 190°, there is no likelihood of
fire taking place from the contact or proximity of com-
bustible materials with the exterior.

Any time during the past twenty years, the advan-
‘tages of hot water ‘
have been readily
admitted on all
hands, the practi-
cal method of ap-
plication being
the only thing
questioned. So
general is this ad-
mission of its
superiority, that
in greenhouses its
use is practically
universal, as it is
recognized that,
while steam heat
is greatly inferior
to hot water, hot
air is greatly de-
structive to plant
life. These facts
should be full of significance to people of intelligence,
familiar with the laws of health, and anxious to con-
form thereto.

The Gurney Hot Water Heater, whose general offices
are at 239 Franklin St., Boston. is recognized as one of
the best heaters in the field, and those of our readers
who are interested should write to John A Fish, Esq.,
the managing director, for illustrated catalogue fully
explaining this system.

SECTIONAL VIEW OF HOT
WATER HEATER.
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THE GREAT NAVE, CATHEDRAL OF MEXICO.—[From a Photograph.]

[For deseription see page 91.]
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seir Copper Weather Vanes

GILDED WITH PURE GOLD.
TOWER 0BNAMENTS, CEURCE CROSSES, FINIALS, XTC.
= = Vanes made fromany
Drawing or Design on
Short Notice.

T. W. JONE,

SUCCESSOR TO

CHAS. C. BRI1GGS,
V. W. BALDWIN,

Removed from 213 Pearl
Street to
168 Front Street,
Near Maiden Lane,
NEW YORK.

Tustrated catalogue of over 250 designs, mailed

i DEXTER BROTHERS' ENGLISH SHINGLE STAINS -

TELE

Anchifant”s and Duilder’s Posket Dook,

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

Including Rules, Tables, and ¥ormulas relating to the
Strength and Stability of Foundations, Walls, Buttresses,
Piers, Arches, Posts, Ties, Beams, Girders, Trusses,
Floors, Roofs, et c., etc.; and also tO‘Cargentry Masonry,
Drainage, Painting and Glazing, Plum ingl. I-"lastering,
Roofing, Heating, and Ventilation, Weights of Mate-
rials, Capacity and Dimensions of Churches,
Domes, Towers, Spires, etc., etc. 3d edition,
and enlarged.

By F. E. KIDDER, C.E., Consulting Architect.

Morocco flaps, 600 pages, 408 engravings. Price, $3.50

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

Wil be sent by mail. prepaid, on the receipt &f the price

Catalogues, Circulars, and specimen pages grat
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Theatres.
revised

R » —_—
to any address on receipt of atwo cent stamp, - v tranent NNX L, “The book admirably fulfills its purpose of becoming
half the postage. * // y AN {77 b ‘*\ Y roee \ | 7% an indispensable companion in the work of every drchi-
p & J: ot A y A --ylll/;" ;@} s on?ng or old.”—ﬁ n Architect. i

Al

: H\’(Wu«uﬁ&\\ﬂmﬁm:m«s--y
- BorTor PMASY }1

tect. .
“Wye do not hesitate to recommend this new pocket
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QGEO. W. MARBLE, 8ole Manu=
factur rof THE ACMK WRENCH.

The best made, all steel, and warranted, § sizes.
28 to 83 South Canal Street, Chicago, U. 8. A.

The price is 75 cents a gallon for any color.

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

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

o

Send for

The Excelsior Steel Furnace

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
... 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.
The Excelsior Steel Furnace Co.,

18, 20 & 22 N. CLINTON STREET,
CHICAGO.

Wz

TURERS
ph‘gmlﬂﬁ of ~\,

THE GREAT AMERICAN PIPE COVERING

HOT-AIR PIPES

STEAM GAS = WATER
—= PIPES =

, FRONT »* ORABCE
WILMINGTON.DEL.

S T L B o S
PATENTED 'N UNITED STATES AND CANADA,
i Sepe e\t g
These coverings beyand quastion are the best nom condndtirs of est knowa to the sdatifio world  They aze easny epplisd
very durabla, and {ndsstructihla, Escosmmsndad by enizaers and architsers.

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

Many good Heaters have been condemned and thrown awag for not Eiv!ng a supply of hot air.
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been save:
with J. F. Wood & Co.’s Great American Pipe Covering.

It sends the heat where wanted. It protects the woodwork near from fire.
in fuel. It prevents water and gas pipes from freezing.
and water have no effect on them. They do not p
application. They are neat and regular in appearance.
of paste or cement of any kind.

It is a great saving
It prevents the condensation of steam. Fire
r down, char. nor crack. 'They are cleanly in
They are applied to pipes without the use

A DECORATIVE

—AND—

Preservative Paint
OF GREAT VALUE.

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

THE MOST VALUABLE
Dacorative and Preservative J

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
3 and for Buildings exposed to sea
\ ER breezes.

N SUNNY wEATH i
. R G
REACE 15 NoT pamP O U. . Gutta Percha Paint Co.

S P

. Do .
444444444 ROVIDENCE 5",

gl
)
N i
A.’ o J. WILLIAM RICE,

v

President and General Manager,
Providence, R. I.

e T TG
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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 facility tor
access for repairs, without requiring, as in a brick set, so large a space
to work in. It is much superior to the ordinary sheet iron casing,
both for durability and efficiency. It is not necessary to remove the
casing or Hot 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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WUUDWUBKING MAGHINEHY

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.

IL. MANASSE,

IMPORTER AND MANUFACTURER,

88 Madison Street, Chicago, Ill.
I

ARCHITECTS’ AND SURVEYORS' SUPPLIES,
Drawing Tools, Papers, Tapes,
Chains, Colors, Inks, etc.

Improved LEVELS for Builders and Tiling.

DRAWINC
INSTRUMENTS,
DRAWINC PAPER,
BLUE PROCESS

PAPER,
AMERICAN
LIQUID INK.

A fully illustrated and priced catalogue 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.

Arphitects, Contractors, Builders

Should not fail to examine the merits of

THE ORMSBY SASH BALANCE.

IN NEW FRAMES.

IN OLD FRAMES.

Superior to WEIGHTS and CORDS.
ORMSBY SASH BALANCE CO.,

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

New Editlon of 96 pages, with ldditlonl
matter, and illustrations of 45 of the finest 18
residences {n the count A compl lete‘ d
Manual on the subject of nihry Heating
and Vennlnlng esides giving valunble‘
suggestions to those who are building or
furnishing & bome. The book 18 exceed- -

ingly artistic, and will be mailed free on receipt of 6 cents in uum;a-

SMITH & ANTHONY STOVE CO,, Boston. Masse

HAS OUTLIVED
IMITATIONS.
ENDORSED BY

200 ARCBITECTS

NO TRACK ON
THE FLOOR.
NO CUTTING
OF CARPETS.
, ADJUSTABLE
TO BETTLING.

COPPER TUBES.

SHEETBRASS RR ASSW\Rzi
Mention this paper.

Avrrir, 1887.

RUTHERFORD'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.
GLOUOESTER IRON VWOREARS,

SAMUEL CLOUCESTER CITY, N. JjAME MICHELLO, Bocy.
UEL R. SHIPLEY, Prest. ,
HENRY B. CHEW, Treas. OFFICE, WTTAM SEXTON, Supt.

6 North Seventh Street, Philadelphia.

‘The Universal Fly Catcher.
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The only successful
FLY CATCHER, and
the most salable arti-
cle in the world,

1 ) | Profits enormous.

I PATENTED in the
United States, Cana-
da, England, France,
Belgium, Germany,
Austria, Spain.

State Rights and For-
eign Patents for
Sale.

For further particu-
with
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i laxs address,
- stamp,

Z. XEVERS,

' 208 Brannan Street,
SAN FRANCISCO, CAL.

PHILLIP SEMMER & COMPANV

PLATE,SHEET & LOOKING GLASS Deput

No 4.6.8 &10 DESBROSSES.S™.
WRITE FOR QUOTATIONS.

Barnes’ Patent Foot-Power Machinery.

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

OON’TRACTORS AND BUILDERS

who have no steam power can savethemselvesmoney 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, rabbetmg. cutting dadoes, and turning.

Builders use our Hand Circular Rip Saw for the %reater por-
tion of their ripping in preference to carting their ber to a
mill within five minutes’ drive from thelr 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:

NEW YORK:

CLARENCE F. LEE, carpenter and builder, Morristown, N. J,, says: ‘I have had one of your Hand
Clrcular Rip Saws for about three months, and am much plea.sed with it. Have done the ripping for

5 houses in that time, which is over 40 miles through inch boards. Have rlpped as high as 3-inch
plank Table is also good for rabbeting; have rabbeted all jambs and sawed .
all drips for 200 windows.’
ALEX. SHIELDS, Lima, Ohio, Sept., 1882, says: *‘A few days sinc
some 150 small drawers to make for drug store the steam power mill wanted jy
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 TRIAL. The purchaser can

have ample time to test them in his own shop and on the work he wishes them
to do. escriptive Catalogue and Price List Free. :

W. F. & JOHN BARNES Co.,
Rockford, 111,

59 FULTON ST.

New Yorlk.

No. 1994 Main St.,

CHAS E LITTL

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

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

The Eureka Spiral Screw Driver

-

S 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
ARCHITECT AND BUILDER. It costs the mechanic nearl) one-half less than any other. The cylinder
is manufactured of polished brass and blades of finest steel. Made in two sizes: No. 1, extended
14 in. long, closed 9in. No. 2, extended 19in., closed 12in. Sold by C. E. Jennings & Co.. N. Y.; Hib-
bard, Spencer Bartlet & Co., Chicago. ; Simmons Hardware Co., St._Louis; Walbnd% & Co. o
Buﬁalo Y.; A. Freeman, Chlcago Burdet & Fuller, Boston: the Biddle Hardware 0., P
J)hla Corliss & Fulton, Baltimore. and all Iflhe pnncxpa] bardware dealers in the U. S. A.

tnroughout the world. No. 1. Retail, $1.25. 0. tal
Owned and manufactured by DECATUR COFFIN co., “Decatur, 111,
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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 Fremch .Blue
Proccess Papers,

THR BEST IN THE WORLD
FROST & ADAMS,
Importers,

37 CORNHILL, BOSTON,
MASS.
Catalogue Free.

Drawing
[nS{raments.

Bningers
Suppliss.

Bibb’s Celebrated Origina
ALTIMORE
FIRE-PLACE HEATERS,

To Warm upper nnd lower rooms

e
Coal Stoves in the world.

B. C. BIBB & SON
Foundry Office and Salesraoms,
89 and 41 Light Street,
Baltimore, Md.
MARBLEIZED SLATE MANTELS,

@& Bend for

Patented September 15, 1885.

Moorish Fret-Work,

—OR—

INTERLACED WOOD-WORK,

Spiral Mouldings and Balusters.

C. S. RANSOM & CO.,
CLEVELAND, OHIO.
JamesN. 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

TRUES:
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.

For STEAM COILS

dnd RADIATORS
Direct and Indirect.

Most Simple and
Rellable Air Valve
Made. Nothing to
Get Out of Order.
Has No Movable
Plece. No Loose
Thimbles to Fly Off,
Every Vaive Is Thor-
oughly Tested, and E
Warranted to CGive
Satlsfaction. ]

Manufactured by '

| Thos. L. McKeen, j |

EASTON, PA.

Ly
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THORN SHINGLE & ORNAMENT CO.,,

SOLE MANUFACTURERS OF

The Best and Cheapest Metallic Roofing

TILES AND SHINGLES

YET OFFERED TO THE BUILDING TRADE.

covering. Two (2) sizes.

THORN'S PATENT ROOFING and WALL TILES,

earthen tiles, and are be

For particulars, price lists, etc., address
THORN SHINGLE & ORNAMENT CO.

Thorn’s Patent Roofing Tiles.

The Horseshot spring-Lock Shingle (Patten’s Patent) just out. This Shingle can be g
any other shingle now in the market. Is cheap, durable, ecure, thoroughly water-tight and makes a good appearance as a roof

the most perfect and Unique Roof, Gable, Tower, and Wall covering,
élet produced in metal

esigns
All the above goods are acked a sguare bo the box and delivered £. 0. b. cars in Phﬂadelphia.

ut on in one-half the time it requires with

On the root in appearance they are like terra
or sizes are

12th & Callowhill Streets, Philadelphia, Pa.

Horseshoe Spring-Lock Shingle.

WOODWORKING
MACHINERY,

PLANERS AND

MATCHERS,

PONY PLANERS, |
Hand Matchers, :
Solid Plate and

_SEGMENT -
y RE - SA WS, %

CONNELL & DENGLER Rochester, N.Y.

ROOFING = SLATE.

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

BANGOR, PENN.
Address correspondence to Jo EDGAR MITCHELL, Sec’y and Treas., Allentown, Pa.

WATER PIPE.

N. Y.

,/
(Iton Bea.m Protection. Patented June 3, 1884.)
HENRY MAURER & SON,

MANUFACTURERS OF

FIRE-PROOF MATERIAL

Of every descnptlon Hollow Brick made &f, Clay for
Flat Arches, Partitions, Furring,
Torra Cotea, Fire Bricks. ebc ete.

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

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

Dodd Shutter Worker
THE DODD MAN'F'G CO.
12 PARK PLACE NEW YORK.

LEGS & ARMS

\ . HODGE’S . WITH IIUBBER HANDS AND FEET.

ﬂ\ Universal Angle Union “':,::m;‘f:,,mmﬂ,;*g;tm
= PATENTED. Now Patents & Important Improvements.
%‘ "Combining an elbow and U S. Gov't Manufacturer.

union, a.mf can be set at
any angle at which it is de-
sired to run the pipe.

Manufacturers & Wholesale Agents,

BOLLSTONE ¥ACEINE C0., 48 Water St., FITCEBURG,MASS.

lILPamphlet of 160 Pages SENT FREE.
A. A. MARKS,

701 Broadway, New York City.

FINE TAPS AND DIES.

Legitimate
art,ists’ and
y 'draughts- /8
men’s tool. Instltute Silver
Medal 1885. Economizes time. Uself
in black and white, and water colors.
Source of elegant a.nd remunerative \@
emplo ent in the art \
BIt USH M FG.
80 Nassou St Rocrord Til.

\mm\/

- LIGHTNIN(‘

ghtnlng andGreen River Screw Plates. Bolt Cutters,
hand and power. Drmlng Machines, Punching Presses,
Tire Benders, Tire %?e tters and other Labor Saving
’l‘oola. Send for Price

Wiley & Russell, Mfg ‘Co., Greenfield, Mass.

RCHMOND WEATHER STRIP CO.
%4;5 -

- ROWLETT'S INDEPENDENT -

AUTOMATIC COUNTER-BALANCED

WEATHER STRIP.

AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL
{EXPOS3ITION 1884)

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

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

SEND FOR CIRCULAR, SAMPLE STRIP, PREPAID TO ANY
PERSON ON RECEIPT OF $ 1.0O. ADDRESS

RICHMOND WEATHER STRIP C0.Ricutionp.IN.

PO.Box 282. FACTORY 217 N.6TH STReET

MENTION THIS PAPER

ﬁ'
AT A AR

-_,l

FRENCH RANGES

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

Ventilating, Drying, and Exhaust Fans.
64-Page Catalogue Free.
GEO. P. CLABK, Box A, Windsor Locks, Ct.

The GREAT “GHT

CHURCH

_— .
FRINK’S Pateat Beflectors, for Gas
or Oll, give the moat powerful, sof
eh and best light known for
%l;un‘:'h-u, Ston-h , Show N
eaf Depots, etc. New and
designs, '&nd sfse of room. 6:.‘:.1.:
Dy e AT
= an
oelvo‘ iy c;ol? Imlitation, =% be do-
K, 551 Pﬂrllt-. X

WlLLlAM WILLER SOLE MFR.
<P MILWAUKEE WIS,

CATALOGUE

E. & H. T. ANTHONY & CO.,

t%aa ted 591 Broadway, N. Y.
1
Archite cts B ull Y ega . Manufacturers and Importers of
Contractors, Car-

PHOTOGRAPHIC

INSTRUMENTS,
Apparatus and Supplies,

OF EVERY DESCRIPTION.

Sole Proprietors of the Patent
Detective, Fairy, ovel, and
Bicycle Cameras, aud the Cele-
brated Stanley Dry P’lates.

Amuteur QOutflis in great varie-

from $9.00 upward. Send for

penters, Farmers
and others. Simple
in construction.
Furnished with or
without compass.
Will cover more
A pointsthan any low-
viced lnstrument, in
marke
8 h ort distances lt
will do_all that is
required of an ex-
nsive 1nstrument
scriptive circular
and price-list free.

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

talozue oi' call and exam ine,

5 % han Forty Years Hstab-
lished n tMs Uine of business.

HOYT & BROTHER

Manufacturing Co.,

ATRORA, I,
MANUFACTURERS OF

Washinary for Worbing Wood,

Planing Mill Machinery
a Specialty.

Send for Cat Catalogue.
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ROOFING TILE.

Bricks, Tlles

——AND —

Terra Cotta.

RECENTLY PUBLISHED

A PRACTICAL TREATISE ON THE MANU-
FACTURE OF BRICKS, TiLES, TERRA COT-
TA, ETC. Including Cominon, Pressed, Or-
namentally shaped and Enameled Bricks,
Drain Tiles, Straight and Curved 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 employed 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 colors,
composition and application of glazes,
etc., including full detailed descriptions
of the most modern machines, tools,
kilns, and kiln roofs used. By CHARLES
TaHOMAS DAVIS. 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 CON1'ENTS.—Chapter 1. The
History of Bricks. Chapter II. The Different Va-
rieties of Clay, their Characteristics, Qualities, and
Localities. C'hapter III. General Remarks con-
cerning Bricks; Enameling Bricks and Tiles;
Glazing Earthenware, etc. Chapter IV. Manufac-
ture of Bricks by the hand process. Chapter V.
Brick Machines. Chapter VI. Fire Clays, Fire
Bricks, and other products, and the necessary ma-
chines, etc. Chapter VIL Terra Cotta. Chapter
VIII. The Manufacture of Roofing Tiles and Sewer
Pipes. Chapter IX. Ornamental Tiles, etc. Index.

™ An Iustrat d Circudar, containing the full
Table of Contentsof this important hook, will be sent
fres and free of postage to any one in any part of
the World who will furnish us with his address.

¥ 0ur large Catalngue of Practical and Scientr-
Rc B ks, 96 pages 8vo, and our other Catalngues and
Oirculars, the whole together cm:eri'r? every Branch
of Science applied tn the Arts, sent free and free of
postaye to anjyone, in any part of the World, who
will send us his address.

HENRY CAREY BAIRD & CO,,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT St., PHILADELPHIA, PA., U.S. A.

L}
Vogde-’ Architect’s and Builder’s Companion.
A New, Enlarged, Revised, and Corrected Edition.

THE ARCHITECT'S AND BUILDER'S

Pocket Companion

AND PRICE BOOK.

Cousisting of ashort but comprehensive Epitome
of Decimals, Duodecimals, Geometry, and Mensu-
ration; with Tables of U. S. Measures, Sizes,
Weights, Strengths, etc., of Iron, Wood, Stone,
Brlci. Cement, and Concretes, Quantities of Materi-
als in Given Sizes and Dimensions of Wood, Brick,
and Stone; and full and complete Billg 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. Inone 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.S. A.
T

A Great Repository of Practical and
Sclentitic Information,

f the Fullest, Freshest, and Most Valuable
One l%land-books ot the Age, Indispensable to
Every Practical Man.

. free of to
Just Ready. Prlco‘a‘ fre ﬁﬂho.-t.ue any address In

The Techno-Chemical Receipt Book

Containing Several Thousand Receigts, covering
the Lavest, most Important, and most Useful Dis-
coveries in Chemical Technol%gf, and their Practi-
cal Application in the Arts and Industries. Edited
chiefly from the German of Drs. Winckler, Elsner,
Heintze, Mierzinski, Jacobsen, Koller, and Hein-
zerling, with additions by William 'T. Brannt,
Graduate of the Rw'al Agricultural College of
Eldena, Prussia, and William H.Wabhl, Ph.D.(Heid.),
Secretary of the Franklin Institute, Philadelphia,
author o¥ * Galvanoplastic Manipulations.” Illus-
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-

atly bound in scarlet cloth, gilt. Price, $2.00.
F:ee of postage to any addressin the world.

[ 2 82 pages, s howing the full Table
[ Cor#e%‘t?%}a{h% tm%og'mm Book, sent by madl,
of pastuge to any one in any part of the World
wﬂf furnish his address.
HENRY CAREY BAIRD & CO.y
Industrial Publishers, Booksellers, andImporters,
810 WALNUT ST, PEILADELPHIA, PA., U.8, A,
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TONGUE HEAD.

T EX Ei

The Most Durable,

And yet the Lightest and g g
Easiest Running Cutter Heads 'M«mmjmmmmm/l”'"
i the World. Thrad

- ‘:JI(I"'
They carry their weight in “Mmlv ;
line of cut, and run GROOVE
like a top.

23,000 IN USE.

Will make Sash and
Doors, Match Flooring,
Ceiling, Shiplap, and
Siding.

The Most Practical Cutter
Heads in nse,

|

HEAD,

Perfect Clearance
Cut, and no Friction

upon the Cutters.

Manufactared by
B S . Shimer,
MILTON,

)

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 with 100samples. Cat-
alogue on application.

ALBERT KOMP,

Patentee and Manufacturer, 56 and 58 LEWIS ST.,
New York, near Grand Street Ferry.

TheGlobe Steam Heater.

Ol

H

TODRAFT mnl

FROEE P

STEAM HEATERS

—AND—
Steam Heating Appliances,
Manufactured by

Globe Steam Heater Co.,
North Wales, Pa.

*I0)80F] MBS 2GO[D JO MI[A [BUOHOIS

Patent Self Cleaning
Ash Pit. Obviates
labor, dirty, and an-
noyance. Sure pre-
ventive from fire

caused by hot ashes.

Black Diamond Steel Dome IFurnaces,

ALL SIZES,

PORTABLE and BRIOCEK SET.

Common Sense

Clinker Crushing

Grate. Greatsaving
of labor and fuel.

Perfect Dump.

e

Patented and Manufactured by

The SCHOEN HEATER and STOVE COMPANY,

OFFICE and SALESROOM:!

13 XIorth Elewventh Street, Philadelphia.

Send for Illustrated Catalogue.
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Architectural Weekly.

Published Every Saturday,

Devoted to Architecture, Engineering, Furniture,

. Decoration, and Ornament.
Subscription, . « .+« . . . $6ayear.
ngfle subscription of three months, . .
Single Copies, . .. . 15 cents.

:0:

MONTHLY NUMBER.

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

details.

Subscription, . . . e $1.75 a year.
ng{)le subscription of three months, 50 cents.
Single Copies, . . .. . 15 cents.

'Y

NEW BOOKS.
Architectural Studies.

VYVol. IX,

JUST PUBLISHED, PART 6.

$500 to $2.500 Houses, giving perspectives, ele-
vations and plans, with specifications, bills of ma-
terials and estimates of cost. One Paper Portfolio,
12 plates, Price, $1.00.

PLATE. PLATE.
1.—$500 House. VII.—$1,000 House.
II.—§700 « VIIL.—$1,000 -«
III.— 3800 . IX.—$1.200 »
IV.— . X.—$1.500 o
V.—9900 XI.—$2,000 &
VI.—$1,000 « XIT.—$2,500 «
L]

PART 7.
INTERIOR WOODWORK

HOUSES OF MODERATE COST.
One paper, portfolio, $1.00.

Plates XIII and XIV.—Two China Closets, with
details. XV.—Parlor Mantel, with details, X VI.—
Book Shelves, with details. XVIIL.—Staircase
Screen, with details. XVIII.—Two Bedroom Man-
tels, with details, XIX and XX.—Entrance Hall
and Staircase, with details. XXI.—Bathroom, with
details. XXIL—Hall Fireplace, with details,
XXIII.—Library Bookcase, with de XIV.—
Dining-room Mantel, with details.

A Most Complete Work of Details.
208

MODERIN

Architectural Practice.

20:
N o.

1-

A Langs Counlry House fn Defadl

By BRUCE PRICE, Archt.

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

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

:0:

Architectural Studies.

VOIL. I.

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

PART I.—LOW COST HOUSES,
anq designs, with elevations,
cations, bills of materials, an
12 large (11x14)
from $500 to $3,

PART I1,—STORE FRONTS AND INTERIOR
DETAILS. 12 platesand descriptive letterpress.

PART I1II,—STABLES. Containing 12 plates
of Stables, suitable for village lots, ranging in cost
from $300 upward.

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

PART ¥.—OUT-BUILDINGS. Containing 12
Blatgs of designs of Small Stables, Summer Houses,
avilions, Privies, Fences, Gates, etc

Each of these lgarts may be obtained separately
when desired. Paper portfolio, 12 plates and de-
scriptive letterpress, $1 each.

IIN PRESS

Improved Plumbing Appliances. By
J. PICKERING PUTNAM, Architect. This work was
printed last year in serial form in ‘‘ BUILDING,”
and has since then been carefully revised and
brought out in book form. as being worthy of more
permanent form. With 91illustrations. One octavo
volume, cloth, price, $1.50.

W. T. COMSTOCK, Publisher,
6 ASTOR PLACE, NEW YORK.

including
A)lans.. details, speci-
1d estimates of cost.
%ws of practical designs, costing
,000.
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BOULT'S
PATENT
REVERSE
MOTION

Panglling, VHPIB 1y Moulding &Duvetanm@ Macmnﬂ

SIMPLE, DURABLE AND EFFICIENT.

Cuam. Switzertano. May 6,81,
CUTS PANELS OF ANY DE- The Battle Creek Machinery Co.
'SIGN OR STYLE OF MOQULD.
INTHE SOLID WOOD. WITH

NEATNESS AND DESPATCH

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

DOES GENERAL DOVETAILING.
WITH THICK OR THIN STUFFS.

Arcw Swiss Gono Mitk Gor

IMPROVED SOLID STEEL CUTTERS:

FOR ALL KINDS OF VARIETY MOULDERS

MADE TO ORDER
AND

WARRANTED adjustable.

Scientitic Qamerican, Drchitects aud Builders Edition,
VENTILATOR.

| mwg ",

Adapted for Dwellings, Stores, Hospitals, School
Rooms, Offices, Public Institutions,
ventllatlon without draught. Simple and readily

further particulars
. T. COHEN,

v

EVERY VARIETY OF
PLAIN and FIRE PROOF

BUILDINC PAPER,
ASBESTOS PAPERS,

Waterproof and Inodorous Papers, Plain_and Cerru-
gated Oarpet Linings, Deadening Felts, Rooflng Ma-
terials, Tarred Board, &ec., &c.

Two and Three-Ply

Keyatone Prepared Rooﬂng
Send for Samples and Dellvered Price List ** B.”
H. F. WATSON, Manufactur, ERIE, PA,
Daily Capacity of Mills, 60 Tons,

TEE

standard Wood Tormng Go.

58 BAY STREET,

Jersey City, N. J.

% MACHINE-TURNED &
BALUSTERS

Various Sizes and Pattems Dove- N
tailed ready for use, w th Tait’s
Patent Dovetail.

=2 PEDESTAL and TURNED NEWELS. 3

STAIR RAILS,

Patented May 4th, 1886.

T

¥or Bulk Windows,

c., allowing

The above patent for sale. Address for

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

Send for Pamphlet

AND

Lo ool ok
BATTLE CREEK MACHINERY CO.

BATTLE CREEK
MICHIGAN, U. S A.

OREGON FLOORING CO.
EAST PORTLAND, OREGON,

For delivered prices on Fir Flooring—timbers not

over 110 feet long—Clear Spruce, Fir and Red

Cedar Lumber, Common, Dimension, or Pattern, Red

Cedar Shingles, Long Spars and Piles.

WRITE TO THE -
Of all dimensions, worked, ready
! to put up. ;

Send 4c. Stamp for our 32-ps,ge
Catalo ue, containing 200 Illustra-
tions of Bnlusters Pedestal Newels,
Brackets, Drops, ete.

JOHN WHEELER, !

CARPENTER and BUILDER
ORNAMENTAL RUSTIC
wWwoRrnx

Medals from American Institate,

And other Associations.
P. O. Box 140.

C. FOXWELL, JR., & CO.,

Mantels in Wood, Slate, and Tile,
Artistic Open Pire-Places and Appurtenances,
SHOW ROOMS : 607 and 609 Pullman Bullding,

Cleveland 8t., Orange, N. J. CHICAGO, ILL.

HSTABLISEMD 1837.

®© I. J. W EHITE,

X
—MANUFACTURERS OF—

EDCE TOOLS AND MACHINE KNIVES,

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

MORSE ELEVATOR WORKS,
Morse, Williams & Co.

Successors to CLEM & MORSE,

= || Passenger BUILDERS OF ALL KINDS OF

% Freight ELEYATORS

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

PHILADELPHIA.
NEW YORK OFFICE: 108 Liberty Street,

PASSENGER ELEVATORS,

MANUFACTURED BY

HOWARD IRON WORKS,

BTFFALO, IN. Y.

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’
ETLEVATORS,

PASSENGER and FREIGHT,

MANUFACTURED BY

L. S. GRAVES & SON, Rochester, N. Y.

BRANCH OFFICE; 46 Cortlandt Street, New York.

S QE0SOTE
C\N%]D 3 TAINS

FOR SHINGLES.
CLAPBOARDS. FENCES.ETC.

SAM :CABOT
70 wiLBY STREED

... BOSTON
SEND FDR CIRCULAR

FIRST-CLASS

HEATING APPARATTS,
J. REYNOLDS & SON,

Thirteenth and Filbert Streets, PHILADELPHIA, PA.,

— MANUFACTURERS OF —

Steel Air - Tight Furnaces,

KEYSTONE
STEEL FURNACES.

| 1A l
PRESSED BRICK CO. B
157 Lasalle Street,

CHICAGO, 1LL.

Front & Ornamental o4
Pressed Brick,

BRICK - SET AND PORTABLE.

For Anthracite and Bituminous Coal
or Wood.

strlctly ﬁrst class, made of the best material and workmanship,
and are supphed with the Reynolds’ Shaking Grate, the best labor and fuelsaving
appliances. They are absolutely Gas, Dust and Smoke -tight. Cooking Ranges,
Low and Half-low Grates, in great variety of styles and sizes. Descriptive circulars
sent free to any address. The trade supplied.

Special Offer

To the pro:rletors of Planing Milis, Sash, Door
and B8lind Factories and wood-workers general-

ly. Upon receipt of buslness card we will send

you a copy of our reclal ‘““Planer’ catalogue,
now on press and will soon be ready for delivery.

GOODELL & WATERS,
3031 Chestnut Street,
PHILADELPHIA.
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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.

Bel‘eredncesf to formeg articles or t;mswgm should

give date of paper an or number of question.

uiries not emsweret;)a lg: 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.

Scientitic 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.

(1) J. C. K. says : I'want to know the best
way to build and line a water tank, for taking water
from the roof, and to supply the house for running bath
tubs and water closets. A. The tank should be built of
clearpine, 14 in. thick atleast. The corners dovetailed
together, or nailed to a strong frame. The sides and
ends to be well braced to resist pressure of water. Line
with tinned copper, not lead. The costof either is ahout
the same, but copper is more durable.

@ A.J. M.=says: I would like to know
if there is any good reason why a good gum hose would
not take the placeof alead pipe used to flush a water
closet where the supply comes from a reservoir. A.
For a short time it would probably answer, but for such
a purpose, the best is poor enongh. Therefore, it would
be unwise and unsafe to use anything less durable than
lead pipe.

(B)E. W. asks: What kind of shade
trees could you recommend to plant in altitude of 6,000
feet, with a severe winter and a very hot summer? A.
Cottonwood trees flourish best in such altitudes and
climate.

(4) L. J.- M., of Milan, Mo., asks what
would be the best preparation for a cement to apply to
a clay wall, for cistern or well. The question is ambi-
guous. If the well or cistern is laid with stones and
bedded in puddled clay, the only cementing material to
apply is puddled clay. If, however, the well or cistern
has been excavated in clay soil, the best cement to bed
the brick or stone lining with would be any good hy-
draulic cement, such as the La Salle cement, of Illinois,
or Fort Scott, Kansag, which are near at hand. One of
the best plans would be to build the wall of the well or
cistern with & lining of Beton concrete, and cover the
Interior face with a thin coat of hydraulic cement,

(3) T. 8. says: Please give the process
of engraving. and of what materials the plates are made
from which the detail sheet is printed. A. The plates
are produced by-photography on plates of sheet zinc.

6) N. P. K. wants a receipt for tak-
Ing varnish off of furniture. A. Use a solution of
about 3 pourds common washing soda to a gallon of
water. Apply this to the work with a common paint
brush, and after®allowing it to stand for a short time
the varnish can be removed with an ordinary stiff scrub-
bing brush.

(7) J. M. asks how to polish bullocks’
horns. A. First scrape with glass to take off any
roughness, then use pumicestone powder with a piece
of cloth wetted until a smooth face is obtained. Next
polish with rottenstone] and linseed oil, and finish
with a piece of clean linen rag. The more rubbing with
the rottenstone and oil, the better the polish,

(8) G. A. B. asks: Would not cypress
be a farbetter wood to use for stringers and ties for
street car tracks than either white or yellow pine? A.
No. Cypress;is more durable in damp places than
pine and is stronger, but 1t has the serious disadvan-
tage of springing in its length, which renders it unfit
for car track stringers, although some varietics are free
from this objection, and could be used for the purpose.
Thecost of cypress is about one-third higher than
pine, which is in itself a drawback to its use,

(9 J. B. asks: 1. A recipe for polish-
ing gun stocks, in which neither varnish nor shellac ap-
pears, as they are not allowed. A. Mix boiled linseed
oil and turpentine, equal parts, for a polish. Rub the
gun stock with a piece of paraffine or clear beeswax.
Then rub the stock with & few drops of the polish on a
woolen cloth to a smooth surface, and brighten with a
dry cloth. 2. How can lead be silvered ? A. By elec-
tro-plating, making the anode about three times that re-
quired for German silver, and the battery power strong,
but not too intense. Let there be a good deal of free
cyanide in solution.

(10) D. A. D. and 8. H. ask for the recipe
for a blackboard preparation. A. Take !4 gallon shel-
lac Yarnish, 5 ounces lampblack, 3 ounces powdered
iron ore or emery; if too thick, thin with alcohol. Give
three coats of the composition, allowing each to dry
before putting on the next; the first may be of shellac
and lampbhlack alone.

(11) J. C. M. asks how kerosene oil can
be made ared color. A. Use the extract of alkanet
root, sold under the trade name of alkanine, or make
your own extract and color with that.

(12) G. S. asks what is good to put in a
tumbling barrel to polish brass and zinc, and how is
oxidizing doue on brass ? A. Sawdust and pulverized
charcoal are used. Also leather skivings and charcoal.
Oxidize brass by exposing for a few minutes to the
fumes of sulphur in a close box.

(13) R. 8. asks: Is water compressible ?
For a long time liquids were regarded as being incom-
pressible, but since then researches have been made on
this subject by several physicists, and their results have
shown that liquids are really compressible. In Ganot’s
Physics, in the chapter on Hydrostatics will be found
an interesting account of the method of determining

the compreseibility of a liquid by means of an appara-
tus called a piczometer. Water experiences a com-
pression of 0'00005 part of its original volume. The
compressibilily of sea water is only ubout 0°000044 ; it
is not materially denscr, even at great depths ; thus at
the depth of a mile its density would only be about
one one-hundred-and-thirtieth greater. For water and
mercury it was also found that within certain limits
the decrease of volume is proportional to the pressure.

(14) W. M. 8. asks how to make liquid
glue. A. Take a wide mouthed bottle, and dissolve in
it 8 ounces best glue in 3¢ pint water, by setting it in a
vessel of water, and heating until dissolved. Then add
slowly 214 ounces strong nitric acid 36° Baume, stirring
all the while. Effervescence takes place, with gene-
ration of fumes. When all the acid has been added, the
liquid is allowed to cool. Keep it well corked, and it
will be ready for use at any time.

(15) W. H. C. asks: 1. Can water be
said to belong to the mineral kingdom? A. It is
treated as a mincral by authorities on the subject when
occurring in the earth, It forms the larger proportion
of the human body, and then cannot be so considered.
It may be termed of intermediate nature. 2. Can the
reflections of a red dress in & mirror be called red? A.
Reflection is only changing the direction of a ray of
light or color, and has nothing to do with its make-np.
The pictures seen in a glass are spoken of as of the
colors they reflect.

(16) C. R. asks: 1. How can I make
cotton cloth, such as American drill, calico, etc.,
waterproof without painting, or having to spread any-
thing on it that would damage its texture or softness?
A. See the articles on this subject contained in ScIEN-
TIFIC AMERICAN SUPPLEMENT, Nos. 58 and 317. 2.
There is a freezing mixture composed of sal-ammonia,
saltpeter, and common soda. Can you give me the
formula? A. Take 8 parts of sulphate of soda, 5 parts
each of sal-ammonia aud saltpeter. When about to
use, add double the weight of all the ingredients in
water.

(17) B. & G. ask: Is there any prepara-
tion which will prevent flies and other insects from
lighting on and specking windows, etc.? A. Make a
strong infusion by boilingsmartweed for a few minutes
in water. When cold apply it to the glass, and for
twenty-four hourz it is quite effectual in keeping away
flies and insects,

(18) J. O. 8. asks: Howecan I polish or
varnish piano legs that have become dingy? A. Todo
such work well is laborious. Clean and smooth the
surface well with rotten stone on a wet woolen rag, and
follow with vigorous work with a chamois skin. Then
to 2 ounces of melted white or yellow wax add 4 ounces
turpentine, and give a good covering coat.

7(19) J. W. H. writes: If a wheel, say an
undershot one, is placed in a stream runuing froma
reservoir, what portion of the water that works it can
it be made to pump back into the reservoir from a pool
below, say at a depth of 15 feet from the surface of the
water in the reservoir # A. From 40 to 50 per cent into
its own reservoir.

(20) H. C. asks if there is at present any
practical plan for heating house furnaces by crude coal
oil. A. Experiments and trials have been made in this
line, but so far the odor has been a most objectionable
feature, while the management and watchfulness re-
quired is more than an offset to any supposed economy.

(21) J. W. H.—The Lest form of chim-
ney is round, and about 20 times the diameter in height
for large chimneys, and from 80 to 40 times the diame-
ter for small chimneys. Chimneys should be adapted
in size and height to correspond with the volume of
heated products of combustion. Thereisa little work
by Armstrong that will give you the figures, * Chimneys
for Furnaces, Fireplaces, and Steam Boilers,” 50 cents,
which we can furnish.

(22) J. P. P.—It is extremely doubtful if
you can rip 134 pine and hard wood with a 6 or 8 inch
saw with any speed or comfort. Yon will ind it bard
work to cut half through by foot power. You can rab-
bet with a wide saw or a wabble saw. We can recom-
mend ** Art‘Furniture Designs,” 4to, $3.00 ; Eastlake’s
‘“ Hints on Household Taste,’ 8vo, $3.00,which we can
furnish.

(23) W. L. T. asks for areceipt for gild-
ing and silvering on wood. A. The wood must be
coated with size. To make this, boil half a pound
parchment shaving with three quarts of water, con-
stantly stirring. This gives a clear solution of gelatine,
which must be passed through a sieve. Paint over the
wood with this, and while it is still moist apply gold
or silver leaf or Dutch metal. Much manual skill is
necessary, and you should see the exact details prac-
ticed by a gilder. You may also gild wood by mixing
bronze powder with copal varpish and painting it with
the mixture. Finally, gold paint may be bought all
ready for use, and this will probably give you the most
satisfaction.

WBusiness and Personal.

Any person having a new invention may, without charge,
consult MUNN & CO0., Scientific American Office,
861 Broadway, New York, for advice how to obtain
a Patent or Caveat. Our Hand Book of Instruc-
tions relating to Palents sent free.

All Books, App., etc., cheap. School of Electricity,
N.Y.

SoUTH BEND, IND., Mar. 1, 1887,
H. W. JOBNS MFa. Co.,
87 Maiden Lane, New York.

GENTLEMEN : We have in use over fifty thousand feet
of your Asbestos Roofing, some of it for eight years. In
fact, the largest part of our mammoth plow works are
covered with it, and shall want more.

Very respectfully,
SOUTH BEND CHILLED PLOW CO.
J. C. KNOBLOCK, Prest.

A business man, of several years’ experience abroad,
is returning, and will take a few good foreign patented
articles for introduction in any country. For terms, etc.,
apply to Baker, P. O. box 176, Baltimore, Md.

Achromatic Telescope Lenses. F. W. Gardam, 36
Maiden Lane, N. Y.

Vises.—No screwing. T. C. Massey, Chicago, I1l,

Wanted—To communicate with manufacturers of
starch machinery. F. Beyschlag, Nebraska City, Neb.

Boiler Shop Tools Wanted—One steam riveter, 6 foot
post ; one plate planer, 163§ ft.; one punch, 36 inch reach,
with spacing table; one set of 16 foot bending rolls: one
horizontal flange punch. Above tools must be heavy
and first class. May be new or second-hand. For Sale—
One set of Niles pulley machinery, as good as new. Ad-
dress Frick Company, Waynesboro, Pa. Give prices and
full particulars.

Wanted—Small engine, gas or other kind, to drive
two or three small printing presses. Address Deseronto
News Co., Deseronto. Ont.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Manfg. Co., 168 Lake St.,
Chicago, 111

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

The Railroad Gazette, nandsomely 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 magnetic infi Can be applied to any
watch. Experimental exhibition and explanation at
* Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,
New York. F. 8. Giles, Agt.,orGilesBro. & Co., Chicago,
wherefull 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, O.

Concrete patents for sale. E. L. Ransome, S. F., Cal.

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

The Enowles Steam Pump Works, 4 Washington
8t., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions,etc. $100
‘“LAttle Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty 8t., New York.

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

Cutting-off Saw and Gaining Machine, and Wood
Working Machinery. C. B.Rogers & Co., Norwich, Conn.

If aninvention has not been patented in the United
8tates for more than one year, it may still be patented io
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Billings’ Patent Adjustable Four and Six Inch Pocket
Wrenches. Billings & Spencer Co., Hartford, Conn.

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

Pat. Geared Scroll Chucks, with 8 pinions, sold at same
prices as common chucks by Cushman Chuck Co., Hart-
ford, Conn.

TheImproved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co., 112 Liberty St., New York.

Veneer Machines, with latest improvements. Farrel
Fdry. Mach. Co., Ansonia, Conn. Send for circular.

Tight and Slack Barrel Machinery a apeclalty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.

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

Lick Telescope and all smaller sizes built by Warner
& Swasey, Cleveland, Ohio.

Building Plans and Specifications.

In connection with the publication of
the BUILDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
every kind, including Public Buildings,
Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, etec. In this
work they are assisted by able and ex-
perienced architects.

Those who contemplate building, or
who wish to alter, improve, exten(i, or
add to existing buildings, whether wings,
porches, bay windows, or attic rooms, are
invited to communicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans, and
drawings promptly prepared. Terms
moderate. Address

MUNN & CO., 361 Broadway, New York,

Chandler & Farquhar,

177 Washington St.,
BGSTON,
Agents for Fay’s  Yankee ” CALIPERS
AND

Barnes’ Foot Power Machinery,
AND DEALERS IN

Maechinists? Supplies of Every Kind,

Send two stamps for illus. catalogue.

'THE 'T1FFANY

GLrass CoMPANY
MEMORIAL WINDOWS
GLASS WORK DECORATIONS
Designs and Estimates submittea.

Lours C. TIFFANY, Pres.
Joun Du Fars, Sec.

PRINGLE MITCHELL, M ger.
Joun C, PLaTT, Treas,

333-335 Fourth Avenue, New York.
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\WORCESTERS

UNABRIDGED QVARTO

DICTIONARY

With or without Denison’s Patent Index.

Eldition of 188%7.
ENLARCED

BY THE ADDITION OF

ANewPrononncing Biographical Dictionary

of nearly 12,000 personages, and

ANew Pronomncing Gazetteer of the World,

noting and locating over 20,000 places.
Containing also

Over 12,5600 New Words,
recently added, together with
A Table of 5,000 Words in General Use,

with their Synonymes.
THE NEW EDITION OF

Worcester’s Dictionary

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

Illustrated with Wood Cuts and Full Page Plates.
The National Standard of American Literature.

Every edition of Lomffellow, Holmes, Brgunt, Irving,
Whittier, and other eminent kmerican authors, follows
Worcester. ‘It presents the usage of all great English
writers.” It is the authority of the leading magazines
and newspapers of the country and of the National De-
partments at Washington.

Oliver Weiridell Holmes says:

‘‘Worcester’s Dictionary has constantly lain on my
table for daily use, and Webster’s reposed on my shelves
for occasional consultation.”

The Recozniged Anthority on Promunciation.

Worcester’s Dictionary presents the accepted usage of
our best public uPeakers, and has been regarded as the
standard b{ our leading orators, Everett, Sumner, Phil-
lips, Garfleld, Hillard, and others, Most clergymen and
lawyers use Worcester as authority on pronunciation.

From Hon. Chas. Sumner.
*““The best authority.”

From Hon. Edward Everett.

“ His orthographyand pronunciation represent, as faras
I am aware, the most approved usage ot our language.”

From Hon. James A. Garfield.

“The most reliable standard authority of the English
language as it now written and spoken.’

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

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

J. B. LIPPINCOTT CO.,

PUBLISHERS,
715 and 717 Market St., Philadelphia.

[ LLEL T LER)
i< A BHIDIDG DEWS &

ry Saturday.

Is pullllled eve

SYDNEY, New South Wales, }
March 20, 1886.
I know of no architectural journal in the whole

world to excel your splendid paper in the way of
¥ pB. WEELINGS, Architect.

illustrations. J.

MINNEAPOLIS, Minn., )

July 10, 1886. {
The “Imperial Edition” is well worthy of its
name and stands at the head of the world’s list of

publications.
FRANK E. REED, Architect.

ADD-BDIDING DEWS

N
Is the oldest weekly building journal in this
count

ry.
CHICAGO, 111, }
June 23, 1886.
If there is a better architectural paper on earth
K , Architect.

J. K. CAD

RIS

[Extract from a report of a Committee of
the A ican Insti of Architects upon
¥ American Architectural Journals ’ in general,
dated April 15, 1885.]

$At Boston, Mass., isissued the AMERIOAN ARCHI-
TECT AND BUILDING was, a weekly of the first class
and, it must be acknowledged, the only journal in this
country that can compare favorably with the great
London architectural publications, Itisveryliberally
illustrated with full-page lithographic impressions of
thelatestdesigusof our mostnoted architects....”

SUBSCRIPTION RATES.

Imperial Editio: 10 00 per year.
l'(,‘.e'l‘mine Ed'i’ti?in, 87 00 zruyenr.
Regular Edition, 86 00 ger year.
onthly Edition. 1 75 per year,
TICKNOR & COMPANY,

211 TREMONT STREET, BOSTON, MASS,
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J. RAYNER,

Importer and Dealer in

MAHOGANY,

Cabinet
Woods

“\“\ "\ eneerS,

™ is.
\ THICVNESS All kinds of BRACKET WOODS.

““““n
SaiawO0,

prima Net@, maﬂ“‘ '

“\\\‘e ““\“ “ “g“a‘ '

S%““““n

toony,

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

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

S Warren's Notral Asphalt Roofing

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

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

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

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

plication.
“Composite” 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 Samyples.

Warren Chemical and Manufacturing Co.,
114 JOHN ST.,, N. Y. 101 MILK ST., BOSTON.

THE PERFECT COMBINED
STEAM and WARM AIR

Briclsk Making Machinery.

MACHINES OF 10,000, 25,000, 50,000 BRICKS PER DAY CAPACITY.
BRECTED SUBJECT TO TRIAL AND APPROVAL.
CEAMBERS, BROTEER & OO,

PHILADELPHIA, Fifty-second St., below Lancaster Ave.

ME'I‘.A.I.. SR YLIGHTS

And Ventilators, Galvanized Iron Cornices,
Corrugated Iron Tin Shingles.

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

The H. Edgar Hartwell Company

LEADED GLASS MAKERS, DECUHATIVE PAINTERS, AHT FIIRNITIIRE &o.

19 West 224 Street, New York City. 1416 F St Washington, D. C.
ARTISTICO PLASTER WOREK A -Pnchmt.

FIRE-PROOF.
S[ZHIS is the perfected form of portable Roofing, manufactured by us
for the past twenty-seven years, and is now in use upon roofs of
Factories, Foundries, Cotton Gins, Chemical Works, Railroad Bridges,
Cars, Steamboat Decks, ete., in all parts of the world.
Supplied ready for use, in rolls cont aining 200 square feet, and weighs
with Asbestos Roof Coating, about 85 pounds to 100 square feet.
Is adapted for all climates and can be readily applied by unskilled
workmen. Samples and Descriptive Price List free by mail.
H. W. JOHNS MANUFACTURING CO.,

SOLE MANUFACTURERS OF
H.W.Johns’ Fire and Water-Proof Asbestos Sheathing, Building Felt,
Asbestos Steam Packings, Boiler Coverings, Liquid Paints, Fire-Proof Paints, etc.

VULCABESTON. Moulded Piston-Rod Paeking, Rings, Gaskets, Sheet Packing, etc.
Established 1858. 87 MAIDEN LANE, NEW YORK. CHIGAGD, PHILADELPHIA.

F. W. DEVOE & GO0,

(Established 1852),

PURE

~ MIXED
PAINTS

‘We desire to call at,tentlon of consumers to the fact
that we guarantee our ready mixed palnts to be made
only of 'i)ure linseed oi] and the most Dermanent plg
ments. hey nre not “ Chemical,” * Rubber,” ‘ Patent,
or* Fireg ‘We use no secret or patent method ln
manufac! uring them by which beanzine and water are
made to serve the g)m"jpoae of pure linseed oil. Sample

c]aor';is containing sirable shades, sent on. applica-
FINE VARNISHES,
WOOD FILLERS,

BLINDS and SHUTTERS

ARE NOW MADE

Bhd Tenon

“ A DESIRABLE

IMPROVEMENT.

208

ur outside work is put
together with paint.

H

“ ‘We also manufacture

y DRESSER DOORS

AND
OUTSIDE SHUT- WOOD STAINS.
TERS ARTIST'S MATERIALS,
. MATHEMATICAL INSTRUMENTS.

o S_ﬁalogues of our different departments to responsible

:0:

PENFIELD & VAN AUKEN, Oswen, N.1.

HEATING

Cor. Fulton and
William Sts.,
NEW YORK.

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

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

ITILUSTRATED CATATLOGUTE.

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

Brick set: 851268,36,40andﬁin0h.
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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.

PRICE, complete, $26. Without Drill, $30.

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 Em ;nre Scroll Saw.
We made a zesz of its capacizy when we had
it “onm trial,’ in cutting Brackets from 2 inck
pine plank, and earned $4.25 in 6 hours, af-
ter deducting the cost of material, comput-
ing at the price we would have to pay at the
Planing Mill for the same brackets.

Machines sent on Trial. Catalogue Free.

FG. CO., 276 Water St., SENECA FALLS, N. Y,
. J. JOEENSON,

ROOFING SLATE.

Marbleized Slate Mantels, Slate Hearths, Sills, Lintels, etc.

ESTIMATES FURNISHED ON ALL SLATE WORK.

Quarry, BANGOR, PA. Office, 18 Murray St., NEW YORK.
IMPORTANT

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

ROSENBERCS]
W

SENE

For all classes

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

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

They possess more

body, higher luster,j S T I For
reater resisting pro- A
€ s P Outside Work,
pertiies to atmospherie M ARR
influences, action of) Requiring extreme
’—_/\——\

durability, use No., 1
ELASTICA FINISH, or
No. 2 where No. 1.1s
too slow drying.

water and alkali, are
more elastic, will not
scratch or mar, and are
more durable.

*» RECISTERED

FINISHES

NO.I ¥ NO.2.

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

Ty R,  STANDARD VARNISH WORKS

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

Send for Samples and Full Particulars.

MINERAL WOOL!

INDESTRUCTIBLE. FIRE-PROOF. S8OUND-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-
cenductor 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.

THE HENRY DIBBLEE COMPANY,
MANTEILS, GRATES AND TILES.

Gener#l Agency
Tow's Art Tiles, Maw’'s IEnglish Tiles,

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

266 & 268 Wabash Ave., Chicago.

CHARTER'S

ESTABLISHED 1843.
Manufacturers of

Stable Fittings and Fixtures,

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

POULTRY YARD APPLIANCES, ETC.

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

Warranted equal to

nnym Poweran Econo-
,» and superior to all

In Simplicit (f and Com-

pactness. ives_an Im-

pulse at every Revolu-

tion.

CHICAGO AGENT:

H. H. Latham,
1i5 Monroe Street.

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

Williams & Orton Mfg. Co.

P.0O.Box 148. STERLING, ILL.

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

G. M. BREINIG. «\I;ENTIR)N[IFALOFHCE/\TMANU(ACTGF\\NEWM]_LFOR_D Conn. 4
» NEW YORK BUSINESS QFFICT,96 - 98- MAEN LANE. MANUFACTURERS OF

" "WHEELERS PATENT"WoOD FULLER.

BREINIG S LITHOGEN $ILIGATE EAlNT."
INS

LITHOGEN PRIMER WOOD STA
PAMPHLET GIVING DIRECTIONS FOR _FINISHING HARD WOOD FREE TO ANY ADDRESS.

CSILEX FLINTAN FELDSPA

ESTABLISHED 1844.

SAMUEL H. FRENCH & CO.,
York Avenue, Fourth and Callowhill 8ts.,

PHILADELPHIA, PA.
PAINT MANUFACTURERS.

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

PEERLESS
MORTAR COLORS

BLACK, BROWN, BUFF, AND RED.

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

Architectaral Sheet-Metal Works,

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

JT. S. TEIORIT,
No. 1201 Callowhill St., Philadelphia, Pa.

CHENEY & HEWLETT,

Architectural Iron Works.

WROUGHT AND CAST IRON WORK FOR
BUILDING PURPOSES.

} OFFICE, { 201 BROADWAY

NEwW YORK.
Book giving strength of wrought-iron girders.
beams, and cast-iron columnsmailed on application,

.5'7343 [S/ALL /858

THE HAYES

Py

K

5

N. CHENEY.
C. HEWLETT.

THE VAN DEPOELE ELECTRIC MANUFG. (O,

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

Electriec Lights and Trauvsmisslon of Power.

We have the most Perfect and economical
Electric Motor for running elevators, fans, print-
ing presses, and other machinery, the most com-
plete Electric Railwav Nystem, and the largest
number of Electric Rallwaysin successtul opera-
tion. Write for particulars, stuting what you want.

SHIELDS & BROWN

llanufag:nu and Sols Propristors of

UNEQUALLED for CEMENTINC
wood, glass, chlm, pnper, luthar, hc, Alwnys

(s S ST DAY N
RussiaCement Co. semvisestamn

Manufacturers and Dealers in Parquet and Inlaid
Floors, Wainscoting, Ete.

J. DUNFEE & CO.,

Wood Carpet and Weather Strips

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

T

For BOILERS and STEAM PIPES
Reduces Oondenaation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweating and Free
The Best Non-Conductor of Heat and Cold in the World
Send for illustrated descriptive Circular, and name thispaper.
143 Worth Street, New York.
78 and 80 Lake Stroet, Chlcago.

THAMWARMIN

oo “LIGHTS”] \90

CONSTRUCTIONS THE BEST.
SEND FOR CIRCULARS .

Screw Platesa.

Adjustable Die.

Send for
NEW LTLC T EUREKASTEAMHEATINGCO. RoCHESTER N'Y
CATALOGUE | - t 0 '
o Excyclo Q) Dismond @ Bk e,
edia o rills an 25C. r
WELLS BROS. & C0., °RSRASLSO: ,o'lnngm Lightning | mailing it.
MAI\UFA(‘TURFR, P in Hz;irauhc American " *
Screw Cutting Machinery and T:o(;s for Machinists’, g Well Works,
Osarriage Makers’, and Blacksmithe’ Use. TO oL S Machines. Aurors, 1,

THE CHILTON MEG. CO.

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 mos: eccnomical

48 Maiden Lane, N.Y.

of colors sent on application.
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Aprrin, 1887.

Scientific mevican, Quchitects and Buitders Edition, ix

TEHEE: BRADIL.EY

HANDY WAGON

TRERUBWN,

The Best on Wheels. Light. strong, convenient, and low prlced. Handy to get into and out
of. Handy for single horse or pair. Handy for one person or more. Handy to load or unload.
Send for free circular, ** How to purohase direct from Manufacturer.’’

BRADLEY & co. { SYRACUSE, NEW YORK,

63 MURRAY 8T., NEW YORK,
32 8. MARKET 8T., BOSTON.

ARTISTIG HOMES, 1647,

The most practical work pub-
lished. Contains 76 full page
Illustrations of Queen Anne
and Colonial Villas and Cot-
tages, costing from $1500 up-
ward. Price $4.60. Parties
contemplatingbuilding chea
or expensive residences will
find it to their advantage to
correspond with us.

FULLER & WHEELER,
Architects,

ALBANY, N. Y.

NI AYER-SON.PHILA

WOODWORKING
MACHINERY.

a /A

l %‘*" |
| ‘
uu

WWWWHNN\M "

No. 2 Saw Table.

No. 2 Pony Planer. No. 1 Variety Moulder.

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

ARTISTIC
WOOD MANTELS anp MIRRORS,
FURNITURE anp ART WORK

A SPECIALTY.

OLD ENGLISH STYLE.

DESIGNED AND MANUFACTURED BY

S. HUET,
18 So. Fifteenth Street, Philadelphia, Pa.

THE LATEST & BEST IMPROVED

BRICK
MACHINES

FOR BOTH STEAM
AND HORSE POWER.

SEND FOR ILLUSTRATED GATALGGUE

HENRY MARTIN, ﬁ

"INVENTOR, PROPRIETOR,
AND MANUFACTURER.

139 CHESTNUT St.)=
LANCASTER, PA., U.S.A

' HOR.E FIWER BRICK MACGHINE.

GURNEY’S HOT WATER HEATER

For Heating Private Dwellings, Offices, Public Buildings, by Hot Water.

All direct Heating Surface. Improved Shaking and Dumping Grate. Iron Stone Lining to
Fire Pot, whereby fire is stendily maintained. Open Watersway,and economical on fuel. No
flues to burn out. Is portable and quickly set up. Requires no brick work. Isnoiscless in oper-
ation. Does not corrode or rust. Easily and quickly cleaned. Over 750 now in use in the United
States and Canada since May 1, 1883. Burns either
Hardor Soft Coal.

Manufactured by the

GURNEY HOT WATER HEATER CO.,
JOHN A. FISH, Managing Director.
HEAD OFFICE:

2389 Franklin Street, BOSTON, MASS.

WORKS AT EAST BOSTON.

SELLING AGENTS:
M. H. JOHNSON, 140 Centre Street, New York.
THOS. C. PERRY, 42 and 4 W. Monroe 8t., Chicago.

Bend for Descriptive Oatalogue. Full information given to
Fitters and Architects.

104 Pear] Street, Boston, March 1, 1887.
John A. Fish, Esq., Gurney Hot Water Heater Co., Bostun Mass.
Dear Sir: The (xumey Heater and Hot Water system "which
you placed in my house at Weymouth, last August, has proved
very satisfactory. The past winter has been exceptionally
severe and it has given us an op; ortunity to test your apparatus
thoroughly. I teel convinced that T made no mistake in adopt-
ing the Hot Water Apparatus instead of Steam, as I had con-
templated doing before 1 saw you. The results ‘have been ver
satisfactory. Our house has been comfortable throughout, wit
an even temperature of 70 degrees. Rooms open just the same
as in summer. In point of economy,safety,and simplicity of
arrangement you have everything to recommend it.
ours very truly, (signed), A. w. CLAPP.

Sectional View of Heater.

© 1887 SCIENTIFIC

TO ARCHITECTS.

A dvertiser, aged 23, desires a position as improver in a
first-class Architects’ office, where there would be a
good opportunity for advancement. Isagood and prac-
tical drau, J;htsman of three years’ experience, has just
completed a special course in freehand. perspective,
and design, Salary of secondary importance. Corre-
spondence 8olicited. Address

EDWARD P. YORK, Wellsville, N. Y.
REMINGTON

Standard Typewnter.

The Remington
Typewriter has
stood every test,and
we are adding every
improvement, how-
ever costly, that can
increase its effici-
ency. Buy it with
the privilege of re-
turning  unbroken
R within 30 days C. O.
D.,ifnot absolutely
satisfactory in
every respect.

FULL PARTICULARS UPON APPLICATION,
Wyckoff, Seamans & Benedict,
339 BROADWAY, NEW YORK.

PEGIAL MACHINER

For Grinding and Polishing
Manufactured by The Somersworth Machine Co.,
B. R. WARE, Agt.,

154 Lake Street, CHICAGO.
Write for Circulars.

WISCONSI

For lusTRATED

SrALOclE

SENn

. REID'S "a RO i B SR Thivive a0

NICKEL PLA WITH 2 8ITS
ROSEWDOD TRIMMINGS *~

REFRIGERATORS.

Estimates furnished (under new

275 TPAID. AH.REID
l635 BARKERST.PHILA, Agents Wanted.

construction) for

Hotels, Storesaa Butchers Use

FOR RESIDENCES,

FRANK W. LOCKWOOD,

240 South Second St., Philadelphia.

AMERICAN, INC.
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20 page illustrated cata-

1ogue, containing full infor-
mation and prices, sent to

any address.

A DOUBLE HEATER AND PERFECT VENTILATOR. A
Revolution in Fireplace Heating. Gives the combined heat of both
a FURNACE AND FIREPLACE, with PERFECT VENTILA-
TION. EQUALIZES THE HEAT in every part of the room.
Burns equally well HARD OR SOFT COAL, WOOD OR COKE.

Address

OMECA STOVE & GRATE CO,,

89 Euclid Ave., OCleveland, O.
60 c.; set of five, 4 t08-8

. in. $4.00, free with list.
: by mail, receipt o
rice. BRIDGEPORT
UN IMPLEMENT
m CO., 17 Maiden Lane,
—d

“ MERSHON” PATENT

SHAKING GRATE

For Steam and Hot Air Furnaces. The most reliable
and perfect Shaking Grate in the world. Send for cata-
logue. *“ Mershon” Patent Shaking Grate, Heater and
Range Works,

1203 FKilbert Street, Philadelphia, Pa.

LYON & HEALY

TATE, Monroe Sts., CHicaco,
v?ill mall.%ee. their newly |nT:rged
Catalogue of Band Instruments,
Uniforms and Egulpmen'.s, 400 ¢/
Fine Illustrations describing every/
article required by Bands or Drum
Corps, including Repairicg Mate-
rials, Trimmings, etce -

Contains _ Iostructions for
Amateur Bands, Exercises and Scales,

Square, Oval, Round,
Smooth Boring, for fine
carpenter, cabinet,and
pattern work. 14 in. bit

“Moral: Insure in the Travelers.”

Zoe——

ORIGINAL ACGIDENT
Oompany of America,

LARCEST IN THE WORLD.
ALSO,

Best of Life Companies.

only $5 per year to Pro-

Acﬂidem Pﬂ"ﬂies, fessional and Business

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

. . 25 cents per day, $4.50 for e .
Accident Tickets, s aays, for sate at an ot o e s "
Local Agenciesand Leading Railroad Stations.
ALSO THE BUFF AND BLUE
. . in the market. Indefeasi- AMHERST AND BEREA
Best I.lfe Puncy ble, Non-forfeitable,

World-wide.

Paid Palicy Holders, $13,000,000.

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

SANDSTONE

Sawed stone of all kinds. Sawed and split flag-
ging, curbing and gutter stone and bridge stone.

THE CLEVELAND STONE C0., CLEVELAND, 0.

Send for illustrated catalogue.

Assets, . . . $9,111,000| B. G. UNDERWOOD,
Surplus, . . $2,129,000 ADVERTISING AGENT,

361 BROADWAY, NEW YORK,
AND

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

JOHN E. MORRIS, Ass’t See’y.

TOILET PAPER.

any express point east of Missis-

sippi River, one Dozen Packs and

one neat Bronzed Cabinet for $3.00

?r%nozed and Nickel Plated Cabinet;
4.50. :

‘We also are sole manufacturers
of the celebrated

M Pitneer Waterproof Building Paper

WRITE FOR SAMPLES AND PRICES.

25 & 27 North 6th St., Philadelphia, Pa.

mﬁﬁt Amervican, Quchitects and Builders Edition,

31 PEMBERTON SQ., BOSTON.

We will send, charges paid, to|}

Neat, Convenient, Economical.|

SCOTT PAPER CO., Limited. |7

ApriL, 18817.

BeNJ. THACKARA.

CHAS. THACKARA.

loanferns, Brackets,
Electroliers,

Etcelegiagtical s Decorations,

loamps,

ano Griffs,

IN ALL

fPedigns
durnisfied,
Eestimates Given,

Correspondence Solicited.
Holiday
Soodd. Brae.
RUBBER BELTING, PACKING HOSE,

AND ALL OTHER KINDS OF

RUBEBEER GOODS,

MECHANICAL and MANII;(?RTURING PURPOSES,
The Largest and Most Extensive Manufacturers in America.
THE GUTTA PERCHA AND RUBBER MFG. CO.

New York, Chicago, San Francisco, Toronto.

The LEWIS GRATE and OPEN FIREPLAGE

Tops; Side, and Base Heating, with Downward Front Draft.
See illustrated notice on page 74 of this issue.

This Grate has been thoroughly tested, gives double the heat and has a more
perfect draft than a direct upward flue, entirely excludes soot and smoke from a
room. One-third interest in letters patent and rights to manufacture for sale; also
English patent. Address

THE LEWIS CGRATE CO,,

316 West 6th Street, CINCINNATI, O.

= [he Decorator *
] + and Fumnisher.

A magnificently illustrated
magazine devoted to the one
subject of home adornment, both
in furnishing and decorating.
It is an artistic and practical
answer to every inquiry and
want in beautifying the home.

The Decorator and Furnisher

contains original designs and
articles on decoration by the
§ best writers and most prom-
¥ inent artists.

The most successful magazine of its
kind in this country, and it deservesall
the prosperity it enjoys.—Buffalo News.

Yearly Subscription, $4,00. Siegle Copics, 35¢.

30 & 32 East 14th St., New-York.

PREEOEHTE (¥TKL OF YHE DECORATON AMA FUSNIBMIR COMPAND.

ART STAINE

GLASS FOR CHURCHES, DWELLINGS, ETC.
Keystone Stained Glass Works,

27) 8. 5th ST., PHILADELPHIA,
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'VALUABLE BOOKS FOR ARCHITECTS, BUILDERS, ETc

Promptly sent, on receipt of the price, by MUNN & CO., 361 Broadway, New York City.

OUR NEW CATALOGUE OF THE LATEST AND MOST IMPORTANT WORKS RELATING TO
ARCHITECTURE, BUILDING, CARPENTRY, ETC, IS NOW READY, AND WILL

BE SENT FREE OF POSTAGE TO ANY ADDRESS.

Allaphabets.—Adapted to the use of Architects,
ngravers, Engineers, Artists, Sign Painters,
Draughtsmen, etc. This work has been pre-
pared with especial reference to the wants of
Architects, Sign Painters and Draughtsmen.
Architects will find examples of the mnost com-
mon words in use on their drawings, sothat if
desired they may be transterred directly to their
drawings, “with instructions inregard to tracing
and transferring, and the preparation of India
Ink.” This will be e%pecially valuable to archi-
tectural students and amateurs. Sign Painters
will find fancy and shaded letters especially
adapted to their wants, while every alphabet in
the book will be found suggestive. One oblorag
volume, thirty-three 7x11 well filled plates, hand-
somely bound in cloth .$1.560

Amateur House Carpenter. — A Guide in
Building, Making, and Repairing. By E. A.
Davidson. 8vo,cloth........c.cceevveee...$4.00

American Cottages.—Consisting of 44 large
uarto plates. Containing Original Designs of
edium and Low-cost ttages, Seaside and

Country Houses. Also, a Club House, School
House, Paviliou, and a small Seaside Chapel, to-
ether with a Form of Specification for Cottages.
11 in the latest prevailing styles, from the draw-
ings of a number of prominent architects, thus
securing a great variety of plans and diversity
of treatment, and oﬂ’erimf the largest oppor-
tunity for selection. One large quarto volume.
Post-paid..... eeee ceee oe .

American Cottage Builder.—A Series of De-
signs, Plans, and Specifications, from $200 to
20,000, for Homes for the People; together with
Warming, Ventilation, Drainage Paintmg, and
Landscape Gardening. By John Bullock, Archi-
tect, Civil Engineer, Mechanician, and Editor of
**The Rudiments of Architecture and Building,”
gtc. Illustrated by 75 engravings, In one vol.,
VO..ovee cennenns

American Sanitary Engineering.—By Ed-
ward S. Philbrick, C. E. Fully illustrated. A
Summary for Ready Reference for the Engineer.
Architect, Health Officer, Builder, Plumber,and
Householder. It treats of the following sub-
jects: Introductory; the Ventilation of Build-
ings; Drainage of Towns; Details of Sewerage;
the Ventilation of Sewers: the Ventilation an
Cleaning of Sewers; House Drainage Apparatus
%sqd for House Drainage; Public Privies and

TinalS...ccveeiiieeeeenans

Architect’s and Builder’s Pocket Com-
panion and Price Book.—Consisting of a
short, but comprehensive. Epitome of Decimals,
Duodecimals, Geometry and Mensuration ; with
Tables of United States Measures, Sizes, Weights,
Strengths, etc., of Iron, Wood, Stone, Brick,
Cement and Concretes, Quantities of Materialsin
gwen Sizes and Dimensions of Wood, Brick and

tone; 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, Paintin%‘. Plastering, with a Voca-
bulary of Technical Terms, etc. ’By Frank W,
Vogdes, Architect, Indianapolis, Ind. Enlarged,
revised, and corrected. n one volume, 368
ages, full bound, pocket-book form, gilt edges,
.00; cloth... «50

Architect’s and Stair-Builder’s Tables o1
Treads and Risers.,—Thisbook will be found
a convenient and practical reference book. By
JIOI;:E A. Hamilton. One oblong 16mo, img)6
cloth.... ...... e

Architect and Builder’s Hand-Book.—
Containing Original Tables and Valuable In-
formation for Architects, Builders, Engineers,
and Contractors, fully illustrated with plates.
By E. F. Kidder. Put up in pocket-book form.
Morocco flaps...ce.cee.. 0

Architectural Details.—By M. F. Cummings,
M. A., Architect, Associate Author of ** Archi~
tecture, by Cummings & Miller.” Containing
387 Designs and 967 Illustrations of the Various
Parts needed in the construction of Buildings,
Public and Private, both for the city and coun-
try; also Plans and Elevations of Houses, Stores,
Cottages and other Buildings. One large 4to
volume, fifty-six Plates. Reduced from 8139600 tg

c.esceseccssscans o

Architectural Drawing Copies.— A Series
of Lithographed Workinﬂ rawings of the most
important details of Building Construction,
drawn to a large scale, showing clearly how
work is put together, and giving the technical
terms used in the various trades, especially de-
signed for instruction in Architectural Drawing
and Building Construction, by W. Busbridge,
First-Class Certificated Teacher of the Science
and Art Department; Head Master of the Met-
ropolitan Drawing Classes; and Instructor of
Mechanical Drawing at the Royal Arsenal, Wool-
wich. These Plates are approved and recom-
mended by the Science and Art Department and
their Professional Examiners, and are used 1n
the leading Colleges and Science and Art Schools
of the country, Persheet................. . .10

Each plate i8 complete in itself, the first 26
gheets in one volume «.eeceeneaenne.. $

Architectural Iron Work.—A practical work
for Iron Workers, Architects and Engineers, and
all whose trade, profession, or business connects
them with architectural iron work, showing the
organization and mechanical and financial
management of a foundry and shops for the
manufacture of iron work for buildings, with
specifications of iron work, useful tables and
valuable suggestions for the successful conduct
of thebusiness, with many fine wood engravings.
By W. I Fryer. 8vo, cloth...... 3.50

Architectural Studies.—PART I. 12 Designs
for Low Cost Houses. This set includes the
rize designs for $2f51(l)0 houses of ‘**Building
mpetition No. 1.” These will show Elevations,
Plans and Details, together with Specifications,
Bills of Materials and Estimates of Cost. Inad-
dition to the above there are given a number of
other designs, ranging in cost from $500 to $$f03(())

PARTII. Store Fronts and Interior Details.
Containing 12 plates of Designs and Details for
the fo]lowingvclasses of stores: Drug Store,
Restaurant, Village Shop, Retail 25-ft. Store,
Bank and Office Finish, Cigar Store, Corner Dry
Goods Store, Store Front, basement and first
BtOry and Otherse..cccevvereeneccsssscccee...$1000

PART TII. Stables. Containing 12 plates of
Stables suitable for Village lots, ranging in cost
from $300 upward. This set of plates will con-
tain a fine selection of designs glviug exteriors,
plans and some details. Paper port: oho,slin&a).

Architects.—Hints to Young Architects. By G.
Wightwick. New edition. By G. H. Guillaume.
Illustrated. ..... ereeiientnaes cer eeeiees. 810

Architect’s Handbook.—A handbook of For-
mulge, Tables, and Memoranda, for Architectural

Surveﬁors and others engaged in Building, by
J. T. Hurst, C. E., thirteenth edition, roya$22m0t6

Architecture.—Ferguson’s History of Architec-
ture in all countries, from the earliest times to
the gresent day. 2 vols.,, 8vo, cloth. Am. re-
Print.cceiiiiiceecceccncocecncisecncncancens $14.00

Architecture.—Encyclopedia of Gwilt’s. His-
torical, Theoretical, and Practical. New edition,
revised, with alterations and _considerable addi-
tions. By Wyatt Papworth, F.R.I.B.A. Nearly
1,600 wood engravings (about 500 being new to
the work). Thick 8vo, cloth .............$20.00

Architecture,—The Seven Periods of English
Architecture, defined and illustrated by Ed-
mund Sharpe, M.A., Architect, second edition, 20
steel engravings and woodcuts. Royal Bvo.as(‘ego(t)l;i

Architecture,—Illustrated Papers on Church
Architecture, by Edmund Sharpe, M.A., F.R.L.
B.A., plates, imperial, 4to, sewed. Parts1land 2,
Architecture of the Cistercians, each, X&OO.
Ditto, Part3..... e veerene cerees seeeee.$4.00

Architecture. —Town and Country Mansion
and Suburban Houses, with Notes on the Sani-
tary and Artistic Construction of Houses; llus-
trated by 30 plates, containing Plans, Elevations,
Perspectives, and Interior Views of Executed
Works in the Queen Anne, Classic, Old English,
Adam’s, Jacobean, Louis XVI., and other styles,
b¥. William Young, Architect, author of
‘*Picturesque Architectural Studies,” **Spons’
Architects’ and Builders’ Pocket-Book," Archi-
tect of the Glasgow Municipal Buildings, etc..
imperial 4to, handsomely boundin cloth, $12.50

Architecture.—Being a Complete Theoretical
and Practical System of Building, containing the
Fundamental Principles of the Art. By Edward
Shaw, Architect. To which is added a Treatise
on Gothic Architecture, etc. By Thomas W.
Silloway and George M. Harding, Architects.
The whole illustrated by One Hundred and Two

uarto plates finely engraved on copper.
leventh Edition. 4to, cloth...... vee....$10.00

Architecture, — Concise GIOSS&IB of Archi-
tecture. The best low priced Dictionary of
Terms. 335 pages, fully illustrated. One_ 8vo
volume, cloth, ilt back, by Parker........$3.00

Architecture and Building.—The rudiments
of. For the use of Architects, Builders,
Draughtsmen, Machinists, Engineers, and Me-
chanics. Edited by John Bullock, author of
**The American Cottage Builder.” Illustrated
by 250 Engravings. In one volume, 8vo..$3.50.

Architectural Proportion.—By A. J. Bryan,
Architect. A new system of Proportion, show-
ing the relation between an order_of Archi-
tecture and a Building of any kind. Illustsrlate%

5

Architectural Surveyors.—A Handbook for.
Containing Formulee useful in Desiﬁning' Build-
er's work, Table of Weights, of the materials
used in Building, Memoranda connected with
Builders’ work, Mensuration, the Practice of
Builders’ Measurement, Contracts of Labor,
Valuation of Property, Sumin: of the Practice
in Dilapidation, etc., etc. Bg . F. Hurst, C.E.
2d edition, pocket-book form, full bound, $§. 0

Artistic Homes.—Containing 44 Plates of Queen
Anne and Colonial Style Villas and Cottages,
costing from $700 upward. One of the latest and
best works on the subject. A. W. Fuller,
Architect. One large (8%x12 inches) volume,
handsomely bound in cloth........ 5

Bicknell’s Detail, Cottage and Construc-
tive Architecture.—Containing seventy-five
large Lithographic Plates. Cloth, largge%o.

Bicknell’'s Public l!uﬂdlngs.—Clo’cl!ls.2 4;0.

Bicknell’s School House and Church
Architecture,—Cloth, 4to. v ..32.50

Bicknell’s Stables, Outbuildings, Fences
and Miscellaneous Details.—Cloth, 4;%
Boy Joiner and Model Maker.—By E. A.
Davidson. 8vo, cloth. 200 illustrations...$2.50

Barn Plans and Outbuildings.—Two Hun-
dred and Fifty-seven Illustrations. A most val-
uable work, full of Ideas, Hints, Suggestions,
Plans, etc., for the Construction of Barns and
Outbuildings, by Practical Writers. Chapters
are devoted, among other subjects, to the Econo-
mic Erection and Use of Barns, Grain Barns,
House Barns, Cattle Barns, Sheep Barns, Corn
Houses, Smoke Houses, Ice Houses, Pig Pens,
Granaries, etc._Therearelikewise chapters upon
Bird Houses, Dog Houses, Tool 8heds, Ventila-
tors, Roofs and Roofing, Doors and Fastenings,
Work_Shops, Poultry Houses, Manure Sheds,
Barn Yards, Root Pits, etc. Recently published.
Cloth,12mo0..c.ceu.cenencesreiisecasascesess. 3150

Bricks, Tiles, and Terra Cotta.—By Charles

T. Davis. A Treatise on the Manufacture and
Materials, Tools, Machines, and Kilns used. 800
pages, 228 engravings and 6 plates.........$5.00

Bridges.—Economics of Construction in relation
to Framed Structures. Contents: Classification
of Framed Structures or Trusses, Diagrams of
Forces, with numerous examples, by Robert H.
Bow, C.E., F.R.S.E. Husirated by 332 diagrams
of Roofs ‘and Bridges and 16 plates. vo, Cloth,

Builder’s Guide and Estimator’s Price
Book,—Being a compilation of current prices
of Lumber, Hardware, Glass, Plumbers’ Supplies,
Paints, Slates, Stones, Limes, Cements, Bricks,
Tin, and other Building Materials. Also, Prices
of Labor and Cost of Performing the Several

Kinds of Work required in Building. By Fred.
T. I-{{odg,son, editor of the * Builder and Wood
L) 4 (=) o TR o

Building.—The Art of Building, Rudiments of.
General Principles of Construction, Materials
used in Building, Strength and Use of Materials,
Working Drawings,Specifications, and Estimates.
By E.DODSON ...iveereniiennereiencnnennes .

Building.—A Book on Building, Civil and Eccle-
siastical, including Church Restoration. With
the Theorg of Domesand the Great Pyramid,
etc. By Sir Edmund Beckett, Bart., LL.D.,
L T 0 . T $2.00

Bnlldin% Estates.—A Rudimentary Treatise
on the Development, Sale, Purchase, and Gen-
eral Management of Building Land, including
the Formation of Streets and Sewers, and the
Requirements of Sanitary Authorities. By Fow-
ler Maitland, Surveyor. Illustrated.. .....$1.00

Builder’s Pocket Companlon.—Containing
the Elements of Building, Surveying, and Archi-
tecture; with Practical Rules and Instructions
connrcted with the,subject. By A.C. Smeaton.

Civil Engineer, etc. In one vol.,12mo..... $1.50

Building Construction.—A complete manual
of the details of construction, illustrated, with a
large number of engravings. PART I. Contents:
‘Walling and Arches; Brickwork ; Masonry ; Car-
ﬁentry; Floors; Partitions; Timber Roofs; Iron

oofs; Slating; Plumbers’ Work; t Iron
Girders, etc.; Joinery. PART II. Contents:
Brickwork and Masonry; Timber Roofs; Roof
Coverings; Built-up Beams; Curved Ribs, Tim-
ber and Iron Girders; Centers; Joinery ; Stairs;
Riveting ; Fire-Proof Floors; Iron Roofs: Plas.
terers’ ork; Painting, Paper-Hanging and
Glazing. Priceof each........ccece..n.. ...$3.50

PART III. Materials: 1. Stone; 2. Bricks, Tiles,
Terra Cotta, etc.; 3. Limes, Cements, Mortar,
Concrete, Piaster and Asphalts; 4. etals; b.

imber: 6. Paints and Varnishes; 7. Glass; 8.
Paper-Hanging; 9. Miscellaneous. Posg;ga(i)%

Building Superintendence. — By Professor
Theodore M. Clark. 1 vol. Profusely illustrated
with plans, diagrams, etc. Price..........$3.00
The countless problems involved in the oversee-
ing of the construction of buildings are stated,
studied, and solved in a practical, direct and per-
fectly comprehensible manner.

Builders’ Price Book.--Spons’Builders' Pock-
et-Book of Prices and Memoranda, edited b,
W. Young, Architect, royal 32mo, roan, $1.75,
or cloth, vermilion edges......ccccvvuvenne. $1.50

Building Table and Estimate Book.—By
a Practical Mechanic. For Carpenters, Builders,
and Lumber Men. By Brown. One 8vo volume.
cloth, 152 PAge8..cceeceecsescnc-onnerss 50

Builders? Tables, — Laxton’s Builders’ and
Contractors’ Tables; for the use of Engineers,
Architects, Surveiors, Builders, Land Agents.
and others. Bricklayer, containinf 22 tables,
with nearly 30,000 calculations, 4to, cloth..$2.00

Building.—The Builder’s Clerk, a Guide to the
Management of a Builder’s Business, by Thomas
Bales, fcap. 8vo,cloth......

Building Table and Estimate Book.—For
Carpenters, Builders and Lumber Men. By a
Practical Mechanic. One large 8vo volume,
cloth, 152 pages. By Brown.....c.cecceeeveee.$1e6

Building Construction..—By R.S. Burns, C.
E.. of Manchester. Timber and Tron Work.
Two volumes, with plates. (In Elementa
Series.) 16mo, $1.50; advanced series...$3.56

Builders? Price Book,—The Provincial
Builders® Price-Book and Surveyors® Guide;
giving the leading Data on which the Prices are
computed, and Modes of Mea,surementhmainly
taken from the recommendations of the Man-
chester Society of Architects and the Master
Builders of Yorkshire. Compiled by Richard
Beckett. 8vo, cloth.... 1.50

Bricklaying. — The Rudiments of Practical
Bricklaying.—In six Sections: General Prin-
ciples; Arch Drawing, Cutting, and Setting;
Pointing ; Paving, Tiling, Materials; Slating an
Plastering; Practical Geometry, Mensuration,
etc. By Adam Hammond. Fift| edition..sl.oﬂ

Brickwork.—A Practical Treatise, embodying
the General and Higher Principles of Bricklay-
ing. Cutting, and Settin , etc. By F. Wéallkgx('i

Busincss Man‘’s Assistant.—By L. R. Butts.
On Laws, Contracts, and Important Matters in
Commerce and Trade that may be required at
any moment, and without a book of this kind at
hand one may be put to much trouble and ex-
pense........ .

Carpentry.—Elementary Principles of Carpen-
try, by Thomas Tredgold, revised from the
criginal edition, and partly rewritten, by John
Thomas Hurst, contained in 517 pages of letter-
press, and llustrated with 48 plates and 150 wood
engravings, fourth edition, crown 8vo, hand-
somely boundincloth....... cereierieneanens $5.

Carpenter.—The American House Carpenter.
A Treatise on the Art of Building, comprising
Styles of Architecture, Strength of rials,
and the Theory and Practice of the Construction
of Floors, Framed Girders, Roof Trusses, Rolled
Iron Beams, Tubular Iron Girders, Cast Iron
Girders, Stairs, Doors, Windows, Mouldings and
Cornices, together with a Compend of Mathe-
matics. A Manual for the Practical use_ of
Architects, Carpenters, and Stair Builders. Re-
Written and enlarged. Numerous fine wood en-
gravings by R. G. Hatfield. (1880.) 8vo,$cslo(1'il(1i

Carpenter and Joiner.—A complete work on
Constructive Carpentry, showing the Simplest
Methods of finding all Joints and_Geometrical
Forms, including Splayed Work, Groined Ceil-

ings, Framing, Roofing, Domes, Niches, Raking,

and Level Mouldings, etc. By James H. Monck-
ton. Onesmall quarto volume............$5.00

Carpentry and Joinery.—-The Elementary
Principles of Carpentry. Chiefly composed from
the Standard Work of Thomas Tredgold, C.E.
With additions from the works of the most
recent authorities, and a Treatise on Joinery.
By E. Wyndham Tarn, M.A. Numerous illus-
trations... ...... cesecscsssscnsnnns 1.

Carpentry and Joinery.—Atlas of 35 plates
to accompany the above. With Descriptive
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Carpentry Made Easy; or, The Science and
Art of Framing on a New and Improved System.
With Specific Instructions for Building Balloon
Frames, Barn Frames, Mill Frames. Warehouses,
Church Spires, etc. Comprising also a System of
of Bridlge Building, with Bills, Estimates of Cost,
and valuable Tables. Illustrated by forty-four

lates, comprising nearly 200 figures. By Wil-
iam E. Bell, Architect and Practical Bgild:a)r(i

Carpenter’s and Builder’s Guide.—Being a
Hand-book for Workmen; also, a Manual of
Reference for Contractors, Builders, etc. By P.
W. Plummer. Third edition ......... ...... 75

Carpenter’s and Builder’s Assistant and
Wood-Worker’s Guide.—The work is in-
tended to combine the Knowledge the Workman
requires to construct any design in Carpentry
b¥ an easy system of Lines, reducing the Science
of Construction to an agreeable and Pleasant

Occupation, rather than an Unpleasant Task.

By L. D. Gould, Architect and Practical Builder,

Revised and enlarged edition. Cloth, 8vo.$2.50

Carpenter’s and Joiner’s Hand-Book.—
Containing a Complete Treatise on Framing Hip
and Valley Roofs, together with much valuable
instruction for all Mechanics and Amateurs. By
Holly. Useful. 18mo, cloth.. ............... N (.

Cements.—By Major-Gen. Q. A. Gillmore. A
practical Treatise on Limes, Hydraulic Cements,
and Mortars.... ......ceh cieiieieceeennnn 44

Church Building.—By E. C. Gardner, author
of ‘**Homes and How to Make Them,” * Illus-
trated Homes,” and ** Home Interiors.” Illus-
trated by seven original Plates. One 12mo_vol-
ume, handsomely bound in cloth........... $1.

Concrete.—A Practical Treatise on Natural and
Artificial Concrete, its Varieties and Construc-~
tive Adaptations. By Henry Reid, C.E., author
of * The Science and Art of the Manufacture of
Portland Cement.” Third edition, 8vo, s%o(t’l}i

Cottages; or, Hints on Economical Building.
Containing 24 Plates of Medium and Low-cost
Houses, contributed by different New York
architects, together with descriptive letterpress,
giving Practical SBuggestions for Cottage Build-
ing. Compiled and edited by A. W. Brunner,
Architect. And a Chapter on the Water Supply,
Drainage, Sewerage, Heating and Ventilation,
and other Sanitary Questionsrelating to Countr;
Houses. By Wm. Paul Gerhard. One 8vo vol-
ume, cloth o

Cottage Residences.—New edition. A Series
of Designs for Rural Cottages and Cottage Vil-
las, and their Garden Grounds. B’E A.J. Down-
ing. Containing a revised list of Trees, Shrubs,
and Plants, and the most recentand best selected
Fruit, with some account of the newer style of
Gardens. By Henry Winthrop Sargent and
Charles Downing. With many new designs in
Rural Architecture. By George Harney, Arch-
itect. 4to, cloth... ..... .00

Cottages,—The American Cottage Builder; a
Series of Designs, Plans, and vSvpeciﬁcatious. for
Homes for_the_ People, wifh Warming, Ventila-
tion, etc. By John Bullock. Illustrated by 75
engravings, royal 8vo, cloth.... 0

Cottages and Villas.—Picturesque Architect-
ural Studies and Practical Designs for Gate
‘Lodges, Cottages, Cottage Hospitals, Villas, Vic-
arages, Country Residences, Schools, Village
Churches, etc. By W. Young, Architect. 50
plates, 4to, elegantly bound in cloth....... $5.00

Cottages and Villas,—Palliser’s Model Homes,
showing a variety of Designs for Model Dwell-
ings; also Farm-Barn and Hennery, Stable and
Carriage House, School House, Masonic Associa-
tion Building, Bank and Library, Town Hall, and
Three Churches. Together with a large amount
of miscellaneous matter, making in all a very
valuable book for every one who contemplates
building. 8vo,cloth................ eeee...$1.00

Country and Suburban Houses.—Thiswork
is finely illustrated with about one hundred and
fifty engravings, and gives the required instruc-
tion upon all points, from the selection of a

lace to build to the perfect completion of the
ouse. By T. D. Atwood. Cloth, 12mo....$1.50

Cyclopedia of Practical Receipts.—De-
signed as a Comprehensive Supplement to the
Pharmacopceia, and General Reference Book for
the Manufacturer, Tradesman, Amateur, and
Heads of Families, 2 volumes, 8vo, 1,796 &t)lgg%

Decoration.—Elementary Decoration, asapplied
to the Interior and Exterior Decoration of Dwell-
ing Houses, etc. By James W. Facey, Jr. Illus-
trated with sixty-eight explanatory engravling%

Drainage and Sewerage of Dwellings.—
302 pages and 282 illustrations. One mm§2v£(li

Drawing.—Mechanical Drawing, by Prof. C. W.
MacCord, of the Stevens Institute of Technology.
A series of new, original and practical lessons in
mechanical drawing, accompanied by carefully
prepared examples for practice, with directions,
all of simple and plain character, intended to
enable any person, fvloungr or old, skilled or un-
skilled, to acquire the art of drawinﬁ‘. No ex-
pensive instruments are involved. The series
embodies the most abundant illustrations for
all descriptions of drawing, and forms the most
valuable treatise upon the subject ever pub-
lished, AS WELL AS THE CHEAPEST. The series
ig illustrated by upward of 450 special engrav-
ings, and forms a large quarto book of over one
hundred pages, uniform in size with the SCIEN-
TIFIC AMERICAN. Price, stitched in paper, $2.50.
Bound in handsome stiff covers, $3.50.

For the convenience of those who do not wish
to purchase the entire series at once, we would
state that these valuable Lessons in Mechanical
Drawing may also be had in the separate num-
bers of SUPPLEMENT, at 10 centseach. By order-
ing one or more numbers at a time, the learnerin
drawing may supply himself with fresh instruc-
tions as fast as hig practice requires. These
lessons are gublished successively in SCIENTIFIC
AMERICAN SUPPLEMENTS %1, %34 %4, ¥6, %8,

%12y %14, ¥16, %18, ¥20, ¥22, %21,
%28, %28, %30, ¥32, %36, %37, ¥38,

%39, %40, %41, %42y %43, *¥44, %45,

%46, %47, %48, %49, ¥50, *¥51, %52,

%53, %54, %56, *58, ¥60, ¥62, %65,

*69, %74, %78, %84& %91, ¥94, %100,

%101, ¥103, %104y #105, ¥106, ¥107,

%108y #1384, ¥141 %174, #176, %178,
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Band Saws Band Saws.

DAMASCUS TEMPERED BY NATURAL GAS
HEAT, SUPERIOR TOUGHNESS.

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 our saws being tougher
than any others now made.

After mare than ten years ex{ggrience in the manu-

facture of Band Saws, we have @

overed a new process

of Tempering and Straightening all at one opera-
t.ion This process insures absolute perfectlon.pe

their n(idress in f

uest all users of
ull, and also a description of the sizes of
saws used, and we w111 by return mail,

Band Saws to send us
uote them special

prices, and also send™ them our pa.mphle on the Band Saw,
which contains much valuable information for all users of

Band Saws.

The Superior Quality of our Band Saws, All Tempered, Straight-
2ned, and Trued at one operation, which we have patented, makes
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE
PAST YEAR. Our largest and best customers prefer them to the

best imported saws.

P WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS, _ﬂ

OUR CIRCULAR SAW

Of all sizes from 6 inches in diameter to 6 feet, both

Solid and Inserted Teeth, also our
Double Toothed CGross Cuts

EQUALL.

(two saws in one), for all uses HAVE NO

Our SAWYER’S HANDBOOK will be sent FREE 10 any part
of the world on receipt of full name and address.

aagress EMERSON, SMITH & CO. wmite)

Beaver Falls, Pa.

DrAWING S

eNLA

*RGED

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

Sample books of
estimates on all p!

otographic work.

Machinery, Furniture, made from small

romide Process. Also contact prints cheaper than silver prints.
%hotograﬁ)hlc prints mounted on cloth made up tor agents. Send for samples and

e Eastman Dry Plate and Film Co., 1000 State St., Rochester, N, Y.
Permanent Bromlde Paper furnished for copying drawings
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ustable Clapboard Marker Page
Ad‘gtanlev Rule &lie\ el Co........... . ..... cover ii Shields & Brown ... ......c.c.en ... O
Adjustable Planes. ‘Western Mineral Wool Co
tanley Rule & Level CO ...ccovenenne... cover ii Jas. F. Wood & Co........e vvviieiinnninnnnannns
Adverl.l-ln g Agents Creosote Wood Staius for Shingles, Etc.
G T . R x Samuel Cabot.eeiunennneeeneii il

Air Brush. Cntter,netu!l.

Air Brush MEZ.CO eeneeeieeeeeeinaeenennns ii Sam’l J. Shimer ............ccooiiiiiiiiiia. iv
Architect Door Hangers.

FOLLOE % WHECIET ... eevveeeeeeeeeereesn ix Drf“?l Stea;;‘zﬁs° cdani e duced """" ii

ngs o

Architoctnral Sheot Metal Works.  jii| _ Eastman Dry Plate & Fili CO......ev +.-..se.Xil
Cheney & Hewlett.... ...cocvus vevvnennennnns viii | Drawing Instruments, Etc.

Art Furniture, . FroHt glx)g;lthgz Co . "
The H. E. Hartwell Co........... . «...cuteee vii G S Wil
S HUECE cuvvveeeeaneeeraeeeeaanneeeceeerasennns ix I Man a%geman“ ;:

Artificial Limbs, Drilling Tools and Machinery.
R £ T T 1ii ] %es ¥ & Co Ye i

Artiste’ Matorials, | g e Bl £ €O e
F. W.Devoe & Co........eoevnvnnene e e vii ig{ex 'kes & I.’lumb ............... cenean . cover iv

As h?::}:t lt’a?nt and Cement. ; Lo&T. J. White...o vv v conernenneneenanenens v

ret, Jr, & CoO ......ccoo cviiiiian. cover iv
Electric Lights,

Warren Chemlcal and Mfg. Co.... ...... +-eo-vil Brush Electric CO... ....... ..c..oceens cover i
Asbestos. The Thomson-Houston Electric Co.. .cover iii
: Asbestos Packing CO........ ......cecee. cover }i_ Van Depoele Electric Mfg. Co.. ............ viii

. Johns Mfg. Co.......... eeeee Ceeeieaees vii | prectrical Supplies.

Auger Bits. Van Depoele Electric Mfg. Co . oeeesoviii
Bridgeport Gun Implement Co................. X [ glevators.

Automauc Air Valves. . L. 8. Graves & Co....... eerernieiseeicnanees v
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Balusters, Stair Rails, Etc. Morse, Williams & Co v
The Standard Wood l‘urmng Co.vvv vivnnnnnnn v Enﬁlneers’ Supplies. .

Band Instruments, rost & Adams............... o seees P |
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Feed Water Heaters.
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Blinds and Shutters, Wainwright Mfg. Co....... ........... cover iii
Penfield & Van Auken............ .ciceuenen. vii | Fire Brick,

Boller Coverings. Henry Maurer & SOn............ce000eeee cunn iii
Asbestos Packing Co........... v—eeeens cover ii | Fireproof Building Materlall. .
M. Ehret, Jr., &Co....... - Henry Maurer & Son. ........cccoceveivnnennn iii
Shields & Brown. .......... Fire Proofing Material,

H. W. Johns Mfg. Co.. Asbestos Packing Co....... ...ccevvuenns cover ii

Jas. F.W00A & CO..o oenene 00 H. W.Johns Mfg.Co.......ccucveuue [ vii
Booksellers and Pnbllsher-. Flooring.

Bem‘y %rey s %n'd & l(;‘0 ...................... Oregon Flooring Co........c.cco vvvniiiennnnnnns v

ecorator and Furnisher.

Wm. T. ComStocK ....oocovninnninnnnn. Flyz (‘;(u::':g‘gr. ii
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John Wiley &S0nS.. ve..vveenn.n. eveernn iveens C . Iﬁt‘t’leBames Co 1i
Br%‘h%‘;‘s’g'& Co i Seneca Kalls Mfg. C
Brl(;-a:llrae ................................ French Ranges. u
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H. W. Johns Mfg. Co.. Ceeeeeeeeieeienens vii | Gas Fires.
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