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THE

Scientific Ddmerican,

ARCHITECTS AND BUILDERS EDITION.

$2.50 a Year. Single Copies, 25 cents.

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

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

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

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

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

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

An Increase of Trade will necessarily acerue 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.—Volumes 1 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 voluines per
year. Forwarded to any address.

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

TO THE TRADE.

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

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

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, etc. In this work they are assisted by
able and experienced architects. Full plans, details,
and specifications for the various buildings illustrated
in this paper can be supplied.

Those who contemplate building, or who wish to
alter, improve, extend, or add to existing buildings,
whether wings, porches, bay windows, or attic rooms,
are invited to communicate with the undersigned. Our
work extends to all parts of the country. Estimates,
plans, and drawings promptly prepared. Terms mode-
rate. Address Munn & Co., 861 Broadway, New York.
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Grate, shaking, patent* 100 Whooping cough a danxerous

Hubltanons, healthy.
Home, a $1,250%.... ...............
House at Flushing, N.Y* ......

CONCERNING AGENTS.

Customers who pay money to subseription agents or
brokers do so at their own risk. Care should be taken
to deal only with known, responsible, and reliable
parties. We send no papers until we receive the sub-
scription price ; and no person is authorized to repre-
sent us, act for us, or receipt for us.

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

A RESIDENCE OF MODERATE COST.
One of our colored plates this month shows a resi-
dence designed for erection at the following cost:

Mason work and all exeavation ...... $3,300.00

Carpenter, painting, tinning, slating,
all complete........coceveeeenns e« 7,800.00
Plumbing complete..........c....c.0e 650.00
Heating complete........ Ceeeeeee ceens 400.00
Mantel pieces, ete........ cveeetinnannns 600.00
$12,250.00

The following is an extended abstract from the speci-
fications, and covers the most important features.

MASON WORK.

Excavations.—The cellar is to be excavated to an
average depth of about 2' 6” below the natural grade.
Trenches for all exterior foundations to be dug at least
3’ deep, and all excavations that are necessary to
carry out the plans, such as drains, piers, steps, vault,
and other foundations to be well and faithfully done.
The earth to be filled in and packed against the cellar
walls after the mortar is dry, and level with the bot-
tom of the underpinning. Also trench under founda-
tion walls and interior walls and piers.

Drains.—All drain pipe to be of best quality glazed
tile ; size. from leaders 4", to cesspool 5°. These pipes to
be properly graded. Make all joints clean and tight,
of Portland cement, and make perfectly smooth on in-
side of same. Run a 5’ line from inside of cellar wall
to cesspool. Run a 5° line from cellar bottom to nearest
outlet. All 4" drain tile from leaders to connect cellar
drain.

Vaults.—Build privy vault wheredirected, with hard
burnt Jersey brick, 8" thick, 8’ deep in the ground, and
leveled up to a grade 4' 8" by 6’ in the clear. The
whole inside, including the bottom, to be tightly ce-
mented and made water tight.

FOUNDATIONS AND STONEWORK.

Footings.—Footing to be laid under all walls and
piers, both stone and brick. All footing courses under
stone walls to be of concrete 4" wider than the walls
resting thereon and 4" high ; well bedded in the top of
this footing course, to come level with the top of
cemented cellar bottom.

Foundations.—All footings, piers, foundations, and
stone walls to be built to correspond with the sizes
marked upon the plans. The stone used in the foun-
dations to be of approved mediumsize stone, the lower
courses to be laid with extra large, flat stone ; all to be
carefully bedded on their broadest faces ; all laid in
water lime mortar, composed of one part water lime
and three parts coarse, sharp sand, each layer well
fllled and flushed up on both sides and firmly bound
together. The foundations for steps, porch, piers, ete.,
to be built as above, and to extend at least three feet
below grade. All the foundations for outside piers to
be solid concrete and slightly taper from bottom up.
The stone wall coming against the earth to be well ce-
mented on the outside. Run a line of 3" unglazed tile
all around foundation and to grade to cellar drain.

Stonework.—All face walls above grades to be laid
with approved quarry stone, with vertical and horizon-
tal joints. All to be carefully set and bedded on their
broadest faces, well bonded together and backed with
stone of same quality. All well laid in water lime
mortar, as above specified, and cleaned off. The face
stone to be pointed with red mortar made in the best
manner, and cut joints on the outside and fAush
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pointed on the inside with cement mortar. The foun
dation wall to run to top of the floor beams.

Cut Stonework. —All manner of cutstone represented
on the drawings to be of regular broken ashlar, free
from flaws and other imperfections, 1aid in cement
mortar and pointed with red mortar. Also furnish all
necessary cut stone for cellar windows and cellar door
and sills coming under windows on high broken
ashlar.

Brickwork.—All brickwork represented by plans to
be of well-burned hard brick throughout, which must
be laid wet in warm, dry weather, or if laid in damp,
freezing weather, the brick must be kept perfectly dry.
All brick to be laid up in best and most workmanlike
manner, with mortar composed of good lime and clean,
sharp sand, in the proportion of two of sand to one of
lime, or of such other proportions as shall be considered
desirable. All piersand walls to be built as represented
by plans and of such dimensions as marked thereon.

The chimneys to be built and carried up as repre-

& sented by the drawings, with good hard burned brick,
7 | laid in mortar as above.

All flues to be struck joints
on the inside and left free and clean on the completion
of the work. All chimneys to be topped out as per
elevations, with pressed brick. All the fireplaces
throughout first and second stories to be pressed
brick.

Bluestone.—Furnish and set in kitchen a rubbed
bluestone shelf and hearth, to be the size as marked on
the plans. Turn trimmer arches to all fireplaces.

Plastering.—The walls and ceilings of all the rooms
and apartments where shown must be lathed and
plastered with two good coats of sand, lime, and hair
mortar, brown finish,and scratch coat an additional
coat of white hard finish composed of best hard finish
lime and plaster. All lime must be thoroughly slaked
and made up at least eight days before using in the
building. The whole job of plastering done in the
best manner, and all repairing and patching, to leave
the work in perfect condition, must be done at the
completion of the building. The under side of all stair-
cases to be plastered where required by the plans. All
exposed plaster corners to have rule joint.

Plaster Cornices.—All the principal rooms and hall
on first story to have cornice 8" X 10" as per detail,
which will be furnished. Also set and furnish center
pieces in each of said rooms, to cost $3 each.

Cellar Bottom.—The cellar bottom must be leveled
off, pack and settle it thoroughly, and cover it flush
and smooth withcementconcrete 3" deep, in three parts
of clean, coarse, sharp gravel and one part paste and
cement, and the entire surface to be flushed up even
and true, around the sides of the main walls or gut-
ters, sufficient to carry all the water to the drain. Over
the mouth of the drain place an iron strainer, and leave
the whole job of work in perfect order.

Cesspool.—The cesspools will be built after the War-
ing system. All information must be ascertained from
parties putting in same.

IRON WORK.

All manner of iron and blacksmith work necessary
to make the whole job of work complete to be done
and finished in a satisfactory manner, subject to the
approval and direction of the architects.

CARPENTER WORK.

Timber and Framing.—First floor joists, 3" X 10°,
16" from eenters ; second floor joists, 3" X 10", 16* from
centers ; third floor joists, 2" X 10", 16" from centers ;
ceiling joists, 2" X 8’, 24" from centers ; rafters, 2" X 8,
24" from centers; hips, 2" X 8" ; partitions, 2" X 4', 16"
from centers; bearing partitions, 3" X 4", 16" from
centers; door studs, 2" X 4", doubled; wall plates
and ties, 4" X 6" ; bridging, 2" X 2" ; sleepers in laun-
dry, 2" X 4", chestnut; girders, 8" X 10"; sills, 4" X
8"; posts, 4" X 8"; girths, 4" X 6" ; valleys, 3" X 8';
ridges, 2" X 10"; piazzasills and bearing timbers, 4" X 8;
piazza floor beams, 2" X 8", 20" from center ; balcony

‘beams, 2" X 10", 16” from center ; collar beams, 2" X 8".

The girders will be kept flush with top of floor beams.
Spike a 2" X 4" piece on each side of girder to rest floor
beams on, and spike well thereto, and all other neces-
sary timber required throughout the building, to be
good, sound Bpruce timber, well seasoned, sawn true
and square, free from sap, shakes, dry rot, or other im-
perfections. And all timbers used throughout must be
prepared and framed according to the plans, sections,
and details. All joists to have the crowning edge
placed upward and sized to proper widths. Also pre-
pare and size all studding, ete., cross bridge all joists at
distances not exceeding eight feet apart. All trimmers
and headers must be framed double, and in no case
allow less than four inches between chimney breast
and trimmers. The studding may be of hemlock.

Wood Lintels.—The carpenter must provide and set
all wood lintels of every kind and description for all
windows, doorways, and other necessary places. All
lintels to have a bearing on walls of at least four
inches on each end.

Partitions.—All partitions throughout and set build-
ing to beset according to the plans. Bearing partitions
on flrst floor must foot upon the girders below and be
capped on second story with plate for the reception of
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the joists. Bearing partitions on the second floor to|

foot upon plate. The studs at angles to be thoroughly
spiked together before being placed in position. All
doors to be trussed over the top thoroughly and sub-
stantially. All partitions to be set to a straight edge.
Joists in all cases to be doubled up under all stud
partitions. Grounds put on for finish throughout the
building.

Cutting for Pipes.—The carpenter must do all cut-
ting for pipes of all kinds, using care not to cut off or
weaken supporting timbers, and furnish all necessary
pipe boards for the plumber to screw his pipes to.

Sheathing—Thebuilding to be sheathed on the out-
side with sound, match %" hemlock boards, not to ex-
ceed 934" in width, nailed to every bearing through
each edge with 10d. nails ; these boards to be placed
on frame diagonally.

Lumber.—The lumber to be white pine, unless other-
wise specified. All inside finishing lumber to be clear
and dry, free from sap, shakes, or knots, pitch, ete.
Piazza columns to be whitewood. The bath room and
water closet fittings will be of cherry.

Eaxterior Finish.—All of the exterior finish for corner
boards, window and door casings, cornices, water tables,
verandas, bands, sidings, and all manner of finish shown
on plans and details to be composed of clear white pine,
well seasoned, and primed as soon as put up. Shingle
the vertical sides where shown on the plans with 6" x18"
pine shingles, laid not more than 5" to weather and cut
to pattern.

Furring Strips.—Do all necessary furring of every
description. The walls in laundry will be plugged and
properly furred off ready for lathing. Ceil the under-
side of back piazza with 748" strips planed pine, kept
12" apart, no tongue and groove.

Roofs.—All roofs to be covered with rough hemlock
boards 1" thick, with good square edges, and of even
thickness. All of the rough carpentry necessary to
form the projection of eaves, as required for all cor-
nices, gutters, ete, to be done in accordance with the
plans and details. All to be composed of good, sound
lumber, and put on in a good, substantial manner. All
roof boards to be well nailed with 10d. nails. Joints
broken at various places. All main roofs to be covered
with the best quality of Chapman quarry black slate,
16" X 8", not less than 3" lap. All the outer edges on ga-
bles to be laid in mortar. These slates to be laid on
carbonized felt and nailed on with galvanized nails.

Floors.—All floors, when not otherwise specified, to
be of white pine, free from sap, shakes, black, unsound,
or loose knots, mill worked, tongued and grooved, one
inch thick, not over 414" wide. The loft floor may be
914" flooring. All well and secret nailed to each joist.
The porch floors to be white pine, tongued and grooved,
%" thick, not more than 3" wide, and all joints to be
well laid in white lead. The kitchen floor to be com-
posed of white maple, tongued and grooved, %" thick,
not more than 215" wide. All the floors to be composed
of lumber, the best of the several kinds specified, and all
well and secret nailed to every joist. Also the bath
room and water closet will have maple floor, same as
kitchen. The floor in laundry will be of yellow pine.

Doors.—All doors in the house, except where other-
wise specified, to be made of clear, dry, white pine, free
from sap, and must be in strict accordance with the
drawings. Size of doors to be marked on floor plans
for width, height, ete. All doors that are marked on
plans as sash doors to have proper rabbets for receiving
glass and suitable provisions for same with beads, etec.,
ete.

All necessary dwarf doors to be provided where need-
ed for pantries, closets, wash stands, water closet, ete.,
paneled or battened and beaded, as the case may
require. The front and vestibule doors to be made of
white pine, to correspond with the sizes and dimensions
given on plans. All other doors required by the plans
to be made in the best manner, and of good, sound,
clear, kiln dried lumber.

The sliding doors to be hung with Warner’s patent
door hangers, the track boxed in as per furnished di-
rections. The double doors to have astragal joint in
center, all to be well and securely done. Pockets for
sliding doors to be made perfectly air tight.

Hinges.—Hang all doors throughout with loose joint
butts of sufficient size to throw them clear of archi-
traves. Butts on front doors to be of plain bronze 5" X
5", three to each door. Butts on principal rooms and
hall to be of 414" X 415", plain bronze. All doors to have
415" saddles and base pins where needed. All dwarf
doors throughout to have suitable butts to match
other work, and all door butts te be loose pin joints.
All the room and hall doors on principal part of first
story to be real bronze plain knobs, roses and escutch-
eons, front doors to have plain bronze knobs and
escutcheons and roses combined. Doors on second
story and Kkitihen to te 4"X4" lacquered butts and jet
and bronze knobs. All other doors throughout to have
plain iron butts and white porcelain knobs and escuteh-
eons. Sliding doors to have real bronze flush trim-
mings. Put suitable knobs on all dwarf doors, press
doors. ete. The principal part of first story to have
bronze face mortise locks The main entrance doors
to have a 6" mortise lock, night latch atttachment, with

three keys, and to have real bronze fronts and strik-' Kifchen Sink.—The sink to be ceiled up underneath
ing plates. All doors in principal part of first story to with narrow beaded battens, and provided with door
have a first quality 414" mortise lock. real bronze front lof same, fitted and trimmed with the required hard-
and striking plates. Sliding doors to have locks with ware.

astragal fronts of real bronze and flush furniture. All| Wainscoting.—Wainscot walls of Kkitchen, bath

small closets, presses, drawers, ete., to have suitable room,laundry, and water closet with beaded battens.

locks as approved. All door locks throughout to be of
the best city manufacture, and all doors to have a
key.

All double doors to have sliding bolts at top and bot-
tom, and to correspond with other furniture. Front
doors to have mortise bolts of suitable size and finish,
to be of real plain bronze. Also put bolts on the out-
side doors in cellar and laundry.

Picture Moulding.—Put up 2" picture moulding in
all principal rooms and halls, first and second stories.

Window Frames and Sash.—All window frames con-
structed to correspond with the working drawings for
same. The sash to be size as shown, and 13{" thick,
and hung on braided sash cords,weights, and noiseleas
axle pulleys. All glass to be well bedded, bradded,
back puttied, and cleaned off. All provided with best
approved bronze sash locks and lifts. All made of
clear white pine, well seasoned. The cellar windows
constructed in accordance with the details for same,
and the sash to be all hung on back flaps. and secured
with hooks and staple and protected on the outside
with 34" rods placed vertically 3" apart. The dormer
windows to be constructed in accordance with the de-
tail drawings, secured in a thorough manner and proof
against leak.

Glass.—The glass in front first and second stories to
be French polished plate, other rooms in principal
part of first story and entire second story to be 26 oz
sheet glass, the balance to be first quality French
sheet double thick. Furnish and put in stained glass
where shown on the plans, design selected by the
owner. Allow for this glass, $1.50 per sq. ft.

Blinds.—All windows, except two bays in second
story and bay in front of parlor, to be provided with
outside blinds made of the best white pine, all hung
on wrought hinges and trimmed with approved blind
fasts. The windows mentioned above to bave cherry
Venetian blinds with cornices complete.

Hardware.—All hardware and trimmings used
throughout to be the best of the kind specified. Furnish
all necessary bronze hardware for bath room.

Interior Finish.—All to be constructed as required
by the plans and details, with sound, clear, kiln dried

white pine, unless otherwise specified. All put up'

with neat, close joints, smoothed up and well sand-
papered. Base put down in all apartments which are
not wainscoted. Beads to be put on all corners, the
bath room and watercloset to be fitted up with cherry.
Panel backs under windows of first and second stories
and stair platforms. All windows, including those that
have panel backs, to have neat stools and aprons.

Vestibule.—The floor in vestibule will be an orna-
mental tile floor, selected and put in by the owner.

Stairs.—All stairways to be built where located on
plans. The main staircase to be built and supported
on three plank strings, the risers to be 1" thick and
the treads 114" thick. Dimensions in all cases for
height of risers and width of steps to be measured from
the building. The space under stairs to be finished
with a neat cherry panel. All stairways must be put
up after the plastering is dry. The attic and kitchen
stairs built as required by the plans, of a good quality
of stock, to be well supported on two plank strings, to
have 1" risers and 14" treads, well housed into wall
string. The main stairs to be selected cherry.

Newels, Rails, and Balusters.—The rewels, rails, and
balusters for main staircase to be of selected dry
cherry, worked in accordance with the detail drawings.
The kitchen stairs to have two inch round cherry
newel and rail. All cellar and outside stairways to be
built on good, strong plank strings, provided with
plank steps of white pine, well put up and thoroughly
secured. The main newel will be 10 X 10 base, 8 X 8
shaft, turned and chamfered, main rail 3 X 814", balus-
ters 215 X 214, square and turned ; the newel on second
story for kitchen stairs 5 X 5, square turned rail for
same 215 X 314, and 2" turned balusters ; furnish and
put in steps from third story to loft.

Closets.—The closets to be ventilated by means of a
hollow 8’ tin tube placed in partition and running up
to air space above the loft floor. Also in bedroom
closets to have two rows of double wardrobe hooks,
placed on beaded cleats and two rows of shelves put in
across the top and back and sides where space will
permit.

Kitchen Pantry.—The kitchen closet to be fitted up
with five shelves on the back, about 14" wide, shelves
on each side tobe of %" lumber. Put in hanging hooks
in space at head of cellar stairs Fit up butler’s pantry
as shown, to have counter shelf, with small doors or
drawers below, as directed, and small glass doors above
these lockers. To have small moulded cornice run
around the top Furnish and set all necessary hardware
to make the job complete and to mateh that in its im-
mediate vicinity. Closet under main stairs to be fitted
up as directed, the drainer in butler’s pantry to be
white ash. Put small door in front of sink.
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214" wide, and cap with a neat beveled and moulded
cap. The bath room and water closet to be of cherry
and the kitchen and laundry white maple, all to be 3 6*
high and 20" above the fittings.

Mantels.—The mantels, either slate or wood, will be
furnished by the owner and set by the contractor.

Bathroom.—Bath tub to be cased up in a good and
workmanlike manner. The water closet to be fitted
up with cover, seat, and riser. Hang the seat and
cover with brass butts. The whole should be put to-
gether so that at any time it may be easily taken apart
for the purpose of attending to or repairing the plumb-
ing pipes. Fit up the wash bowl underneath with

narrow ceiling, 214" wide, and provide batten door of
| same, properly fitted, hinged and trimmed with appro-
priate butts and catches. Also fit up other wash bowls
throughout in same manner.

Ventilation.—Put in all chimney flues where possi-
ble, 8 X 10 ventilating registers in all chimneys and
rooms not having fireplaces. Also put 8 X 10 register
in kitchen chimney for ventilation.

Bells.—Put in an electric bell from front door to
kitchen, also from secondstory hall tokitchenand from
one room to girls’ room third story.

Cold Air Ducts.—Build cold air duct of wide pine
ceiling boards as directed by the heater men.

Coal Bins.—Build coal bins in cellar of planed and
matched spruce boards, with strong stanchions, and
leave small doors.

Privy.—Construct a privy of frame clapboards, cor-
niced and have a slate roof. Furnish a panel door, one
window, and seats with hinged covers complete, and 5’
X5'X7 high.

Tinning.—All the flat roofs must be covered with
| the best M F charcoal roofing tin, laid with flat seam.
| The gutters to be properly lined, and run the tin up
, under theslate or shingles at least 6”. Bring the tin over
the face of the cornice and tack it down smoothly.
All angles and other necessary places to be covered with
l tin as above, all well soldered in resin and made perfect-
‘ ly water tight. Leaders of XX tin putup as indicated

on plans, or as may be directed, with all necessary

.eurves, breaks, bends, etec., to carry the water from the
several roofs to the ground, and connect tile drain,
which will be put in by the mason.

PLUMBER'S SPECIFICATION.

Drain.—Furnish and put in where shown on the
plans a 5" cast iron soil drain pipe, to run from inside
of building out to the tile drain, 4 0" outside of the
building.

Soil.—Furnish and connect with the soil drain in cel-

lar a 5" cast iron soil pipe and run same size up and out
of roof atleast 4' 0" and cap the same with the ‘* Smith ”
' patent ventilating cap. Use Y branches for all waste
] connections. All the iron soil pipes to have a coat of
"asphaltum. The soil pipes to have a cleaning out cap
in cellar.
I Calking.—All joints of all iron pipes are to be tho-
roughly calked with picked oakum and molten lead
'and screwed in position with iron hooks. All joints
l between iron and lead pipes to be made with brass fer-
rules, to be calked into iron pipes and the lead pipes
to be sqQldered to it with wiped joints.

Botler.—Furnish and put up where shown on the
plans a 85 gallon round head, heavy pressure copper
boiler, and provide with draw cock for emptying
the boiler, and shut-off cocks for shutting off water
from second story, and provide with circulating pipe,
complete. Connect boiler draw cock with the sink
waste, have a %" stop cock on supply pipe, and combin-
ed safe and vacuum valve on top of the boiler. Boiler
to be supplied with a Lockwood stand.

Supply.—Tap and pay for tapping the water main
and connect a % AAA supply and run to the boiler.
Supply to have a shut-off cock inside the cellar wall.
All pipes are to be graded so they will drain perfectly
dry. Each floor to be controlled separately by shut-off
cocks. Where pipes will not drain dry, put a small
pet cock. Runa %" AAA lead pipe to and through cel-
lar wall to a point where directed, and furnish and fit a
stop cock both on the inside and outside of the build-
ing.

Sénk.—Furnish and set up where shown in the kiteh-
en an 18"X30" Mott’s Eastlake galvanized iron sink,
with back air chamber and iron legs, and supply with
hot and cold water through %" AAA lead pipe. and
Fuller cocks, and have a 115" X lead waste pipe, pro-
perly trapped and connected with the drain, with a
2" iron pipe to the main soil pipe. To have a cleaning
cap on end of pipe under sink. Also fit in complete in
butler’s pantry one copper sink, 1620, and supply
with hot and cold water through 14" AAA lead pipe,
with nickel faucets and waste connection complete.

Bath.—Furnish and put up, where shown, a 16 oz.
sheet copper bath tub, 5’ 6" long, well tinned and plan-
ished. Supply with hot and cold water through 53"
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AAA lead pipe and nickel plated combination bath
cock with rubber spray. To have 114" C waste, and
properly trapped and connected with the soil. Bath
to have nickel plated plug and chain. Overflow to be
connected with waste.

Bowls.—Furnish and set where shown on the plan
three 14" marble Italian ware wash bowls, with marble
countersunk top and sub-bases 10" high. Supply with
hot and cold water through 14" AAA lead pipe and
nickel plated Fuller patent basin cocks, to have 14" X
lead waste, properly trapped and connected with the
soil, to have nickel plated chain and stay and plug.

Air Chamber.—No cocks to be placed at the end of a
line, but the pipe to be extended so as to form an air
chamber.

Closet.—Furnish and set in the second story where
shown on plans, supplied with water through 114" pipe
from cistern above, an inodorous porcelain wash out
closet, with suitable size cistern. The cistern to have
the flush tank attached. Supply through %" AAA pipe
and have cistern valve and rubber ball complete.
Ventilate the closet with a 3" lead pipe connected with
the iron vent. Closet cup and pull to be nickel plated
and to be inserted in the seat. Closet to have enameled
drip tray.

Safe Pans.-—The bath tub, bowls, and closets are to
be provided with 214 1b. lead safe pans, edges turned up
2" all around, and to have a 3{" lead waste pipe to the
cellar.

Wash Trays.—Supply the wash trays with hot and
cold water through 5 AAA lead pipe and Fuller patent
cocks, with flange and thimble. Provide with a 2"
main waste pipe, properly trapped and connected with
main soil pipe, also all necessary plugs and chains
and flanges, also provide on end of pipe a cleaning
cap.

Ventilation.—Every trap through the house to be
separately and independently ventilated from the
crown, by the same size as the trap.

Gas Pipe.—Put up the gas pipes with eutlets where
shown on the plans and according to the rules of the
gas light company. All outlets are to be capped and
all pipes tested. All side lights are to be not less than
5 6" from floor. All drop lights are to be hung
plumb.

A COUNTRY STORE.

One of our colored plates represents a country store
and family flat lately erected in an adjoining town, at

-a cost of thirty-eight hundred dollars. We make libe-
ral extracts from the specifications, which, with the
plans, will enable any intelligent builder to duplicate
the work.

Quality.—All material used to be of good quality,
free from all defects impairing its strength or dura-
bility. All timber, except where otherwise specified,
to be of good and as well seasoned as the market will
afford, square edged and full size hemlock or spruce.

8ize of Tiémber.—The first and second tier of beams
2X12X 16" on centers. All headers and trimmers to be
doubled and well spiked together. Tail beams mor-
tised and tenoned together. The end of the beams to
be cut on sl¢ght bevel, as indicated on the plans. The
girts for trusses to be 6 X8. Trussrafters, 6 X8. These
trusses made as indicated on the plans, fitted on top
and bottom, and bolted together as shown. Bolts to
be %, and large square washers at each end. Putin
68 summer in cellar, where shown on the plans. The
filling between the trusses tobe 26, placed five spaces
in the length of rafters, and let into the rafter 1", and
sized to 5", and well spiked thereto. The ceiling
beams 2 X6, placed nine spaces in width of building.
These to be cut between truss girts and notched and
rest on a 1X2 furring strip, and all well nailed. The
plate will be 38, laid flat on wall and bedded thereto.
The truss girts spiked well to plate. There will be a
regular truss on the extreme end of front. The iron
rod for these trusses will be 3{" iron, with large square
washers on each end.

Cross Furring, etc.—The entire second story ceiling
will be cross furred with 1X2 furring, placed 16" on
centers and nailed in each and every nailing with ten-
penny nails, and joints broken at least every sixth one.
The outside walls of both stories to be furred with 1x2
furring. The second story 16" from centers, and the

first story 24 on centers, and nailed in every dry joint!

left for that purpose by the mason. Use twelvepenny
or twentypenny nails, as the case may require.
Bridging.—Bridge the first tier of beams three rows
intermediate hetween summer and outside wall, with
2X%2, cut in accurately and well nailed at each end with
tenpenny nails. The second tier to be bridged with
same material and same manner except located differ-
ently. Run a row between the two stair partitions,
and two rows intermediate between stair partitions and
outside wall. All these to be regular cross bridging.
Partitions.—Set partitions where indicated on the
floor plans. The stair partitions on first story will be
set with 3x4 joist, placed 16 on centers, and have
3X4 cap and run down to summer, and well nailed at
each end, and bridged horizontal twice in their height.
Partitions in second story set as shown on the plans,
with 2X4. placed 16" on centers, and bridged once in

1

their height horizontal, and accurately cut in, and well
nailed. These partitions to have 2x4 cap. All parti-
tions to be set perfectly plumb and straight. All door
openings to be double studs, the inner one to be cut
off so the door head will rest thereon. All door heads
running across floor beams to be doubled, and the
whole well nailed together. Also put in blocks at bot-
tom of door studs to make end nailing for bases.
Thoroughly spike all angles and corners together, and
do not allow the lath to run behind.

Roof Cuvering.—Cover the entire roof with surfaced
hemlock boards, perfectly dry, and nailed in each and
every nailing.

Flashing, Tinning, Slating, Leaders, etc.—Tin the
whole entire roof with 20x14 1. C. charcoal tin, well
soldered and nailed. Turn up not less than 6" against

‘the front work. Lap over large board on rear, and

nail in face, and well nailed on top of scuttle frame.
Work in all necessary flashing around chimneys and
around the front cornice, also tin the balecony floors,
well nailed on the edges and well worked in the brick
work, and turned up well against bay. Line the gut-
ters on main roof. Turned over on front edge of cap,
and nailed on face. Do all necessary tinning of every
description to make the job complete and perfectly
tight. Also do all necessary flashing whatsoever to
make job complete. Furnish and put up on rear of
building two 4" leaders, round, made of XX tin, con-
nected to tubes, and fastened with strong iron hooks in
joints of brick wall, and connect with tile, which will
be put in by mason.

Slating.—The hood in front of roof will be slated
with black slate and a red slate figure in the center.
These slate to be not more than 168, laid with a 3"
lap.

Scuttle in Roof.—Form scuttle in roof where directed
2'%38', made of ceiling boards, witha 114 rim and tinned
over on top and sides. This scuttle to have two hooks to
hold it down.

Cornice, Rails, Brackets, Qutters, etc.—Form 1ihe
cornice as shown on the plans, of clear, soft white pine,
no sap. The columns may be whitewood, turned as
shown, 8X8. The sweeps will be made of 3 pieces, 114,
fastened together and moulded as will be shown. The
filling over sweeps will be 114 square and 84 X314 open
spaces left between. These squares must be neatly
formed. The cornice will be a 4’ crown moulding,crown
faced dentals, and a small quarter round planted under
dentals. This cornice to be put up on all the different
places as shown on the front elevations Each side of
hood will be shingled not more than 8" to the weather.
No cutting. The small pediment in front of hood will
be plain, and a neat rosette planted on, at least 10" -in
diameter. Put in two brackets under small pediment
as shown. Do all necessary boxing of timber over-
head ; and ceil overhead with 8" narrow beaded ceiling
and brake a small moulding around in the angle. The
straight filling on sides will be the same pattern as that
of sweeps. The top rail at bottom will be 8 X4 moulded.
The bottom rail 3X3 moulded. Balusters 2X2 square
and turned. The filling under front window of second
story will be formed in squares about 3X3 and a small
rosette planted on the cornice over. show window will be
as shown, with fascia ecrown moulding, and moulding at
bottom and rosettes planted on. Make the two large
brackets asshown,8" thick,moulded on face and splayed
onedges. Ceil theunderside of balconies with 83" narrow
beaded ceiling, % thick. Put inall necessary pieces to
make complete. These two large brackets must be held
in place by a long bolt rununing into the brick wall
and nutted up tight, and have a small round iron built
in wall, and bore a hole in bracket to keep it from
settling down. Put up the show window as shown. The
sash will be made of clear soft 2" lumber in double
sliding sash, no weights. but proper fastenings to hold
them up. Head lights made 2" thick and toswing on top
and fasten. Form transom as shown. Form moulded sill
and base to show window as shown. The under part of
show window will have sash to open, with rough plate
glassinserted, and hung ontop and fastened when shut
oropen. Anything notmentioned here to finish the front
complete will be shown in details, which will be fur-
nished when needed. The floors for balconies will be
boarded with hemlock boards, and have a slight cant
each way to run the water off. Make and lay a striped
floor on each balcony 2" strips, % thick, secrewed to 1}4
bearing strips, these bearing strips to be seribed to
tin work, so as to make the floor level. The strips to be
14" apart, and paint edges before laying down. This
floor to be fitted neatly on each side, so it will lie solid,
and made in two sections. so it can be easily taken up.
Form gutterson main eaves asshown, 6" high, and small
cap on top, and line inside and give proper cant to
rear.

Cresting and Finials —Furnish and put up the three
finials as shown Allow for finials $3 each. Also put
up cresting and allow for same $1.50 per lineal foot.
This iron work to be selected by the architect.

Window Frames, Door Frames, Shutters, Blinds,

for sub jambs, but the second story will have jambs
proper width, so they will come flush with plastering.
All to have proper weights, 2" pulleys, and Italian
sash cord, to be fastened with bronze daisy pattern
sash locks. The upper edge of top casing on these
frames will be made segment. so mason can arch over.
All these frames must be primed before setting,
and the carpenier must set same and protect them.
The cellar fraines in rear will be made as usual, for
single swing sash, hung and properly fastened when
shut or opened. The two windows in bay on second
story, one on each side, will be made box heads, so as
to permit easy access to balconies. Make the rear door
frame in the usual way, wide jambs, and make top of
head casing segment same as windows. The frames for
front doors will be shown on details when needed.
Put fascias on eaves and barge boards on rear gables.

Blinds and Shutters.—All the second story windows
will have outside rolling blinds, properly hung and fas-
tened when shut or open, painted three coats at the fac-
tory. The two rear windows on the first story will
have paneled shutters in pairs, properly fastened when
opened and barred when closed

Back S8toop.—Put up back stoop ; suit the grade to
114 treads, % risers, % floor, 4 X 4 post running from
ground to proper height of rail, put rail on each side,
with plain straight balusters, and ceiled up tight on
both sides.

Ceiling in GQeneral.—The whole entire first story, in-
cluding the ceiling, to be ceiled with 8"’ beaded yellow
Greorgia pine ceiling, % thick, clear face and smooth
blind nailed. The closet under front stairs to be ceiled.
in same way. Also make partition between office and
main store of same material. Put in small quarter
round in angles of ceiling. Top of show window to be
finished in same manner. The partition will have sash
on right of door as shown. These sash will be proper-
ly fitted in frames, about 4 ft. from floor to sash, and
the sash about 4 ft. high, made so they can be opened
if necessary. The door in this partition will be a sash
paneled door. The bottom of show window will be
floored to the height of bottom of sash, and the front
of same will be ceiled same as other part of store. The
front of this to finish with nosing and cove finish.

First or Store Floor.—Lay the entire first floor with
yellow Geeorgia pine, 8" wide, perfectly dry, clear face,
and blind nailed in each and every nailing, driven up
perfectly tight. Lay entire second story floor with
narrow tongued and grooved white pine flooring, per-
fectly dry, well driven together, and blind nailed in
each and every nailing. No loose knots. The first
story 114 thick, second story % thick.

Stairs, Rails, etc.—Build the front and back stairs as
shown on the plans, the treads to be 114" yellow
Greorgia pine strings, 1}{ white pine risers, % white
pine nosing, and cove finish. House the treads and risers
into the strings and wedge with glue, the upper edge
of string to mateh base. The under side of front flight
will be ceiled and the under side of back flight will be
arranged for plaster. At the head of each flight there
will be a 6" turned and square ash newel let in floor
and made perfectly solid. Run a 3 X 4 ash moulded
rail from each newel back to corner of wall. Insert on
eachside 2" ash neatly turned balusters, 5" from cen-
ters, bored in rail and dovetailed in floor, and driven in
with glue. Nosingand cove finish around stairs. The
risers and treads will be tongued and plowed togeth-
er. with three blocks glued underneath on each tread.
Put up on either side of both flights a 2" turned ash
wall rail, with turned ends and supported on ornamen-
tal brackets, put on close enough to make strong.
Build cellar stairs where shown, of 2" rough spruce
planks, strongly put up and to have pine hand rail.

Trimmings, Stools, Bases, etc.—All the trimmings
showing in the first story inside will be yellow Georgia
pine. Set jambs for windows to be made proper
width and tongued into sub casing, window stools
made to lap on window sill, and finish with nosing and
cove finish with apron. The casing will be 5" wide,
with turned corner blocks at angles, these casings to be
moulded in solid, as will be shown. All the work on
the front which will show white pine in the natural
way in finishing front will remain so. Furnish all ne-
cessary stop beads, etc., to make windows complete.
The entire second stories and both hallways at bottom
of stairs will be finished in white pine, clear and good
Door jambs 114, rabbeted casings, 5" wide, moulded in
solid corner blocks at angles. Small wall moulding to
miter around casings and base. Base 8" wide, moulded
in solid. Furnish all windows with proper stools,
aprons, ete. Stop beads complete.

Doors —The_store door will be made as shown, 2"
thick. Hall door as shown, 2" thick, wood panels. All
other doors ordinary four paneled. All clean and dry
for wood filling. All to be per number and size and
thickness as marked on the various floor plans, and all
to be white pine and moulded. All these doors to have
ash saddles. The front and store doors to be hung
with 5 X 5 imitation bronze butts, three to each door,

etc.—All the window frames made in the usual way.  all other doors hung with 4 X 4 imitation bronze butts,
For brick work jambs, 114 thick. Outside casings 114 X2, | two to each door, the hall door to have a 6" lock, with

back stops 7% and 2" sills.

weights and pockets. The first story will be arranged

© 1887 SCIENTIFIC AMERICAN, INC

Make regular boxes for|

night latch attachments, with bronze knob outside and
bronze escutecheon with bell pull to mateh. Furnish and
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hang a 5" gong bell in lower hall.

The store door to |

Cesspool.—Build cesspool where directed, 8 X8 in

have an improved latch handle, real bronze. All other  the clear, about 50' from the nearest point of building.
doors to have brass faced mortise locks, except 14 i This cesspool to be built same as cistern, water-tight.

doors.
rim locks. Cellar door to have 6" plain rim lock. All
outside doors and cellar door to have extra bolts.
Knobs and escutcheons for inside doors to be jet and
imitation bronze mountings. Put on all necessary
plaster corner beads where required.

Shelving.—The two kitchen closets will be shelved
five shelves high, one side of pot closet ana three sides
of china closet. Shelves about 14" wide. The bed room
closets will have two shelves each and hanging strips
underneath. Supply thesestrips with wardrobe hooks.
Also put up other hook strips where requested, and
supply with hooks. Rubber tipped bumpers to all
doors necessary.

Sink.—Furnish and fif up sink where shown, as di-
rected. 18%30, and a No. 2 Douglas lift pump. This
pump to have a 1" A caliber supply pipe, .ead, con-

Those to have where in closets reverse bevel :

nected to pump and cistern. Also connect 125" B lead :

pipe for waste with trap under sink, same size, and run
down to cellar and connect to drain tile, which will be
furnished and set by mason. Carpenter to do all
necessary woodwork for the plumber, and put up all
necessary pipe boards.

Blocks, Furring, etc.—The carpenter to furnish all
necessary lintels, arches, centers, and furring for ma-
son, of every description whatever.

Sash and Glass, Closing Building, etc.—All the sash
throughout, except cellar, to be 114" thick. Cellar
sash, 114" thick. The glass all well puttied and tinned
in. All glass, except front,, to be second quality
double thick French sheet glass, the front, including
the door and head lights, to be first quality French
double thick, put in in the best manner. The build-
ing will be tightly closed up for the mason. If the
sash are put in, they must be protected, and the car-
penter be responsible for all the glass and make good
and replace all broken ones.

Coal Bins.—Build the coal bins where shown on the
plans, of 2%X4 scantling and surfaced hemlock boards,
with hinged door complete.

Locker.—Build the locker where shown on the plans,
of 3" strips, put 34’ apart, and nailed to cleats with
wrought nails and clinched, and to have door hung
complete, with lock and key. This locker tobeshelved
as may be directed.

Hardware.—All the hardware to be of the best city
manufacture.

Put headlight over back door, hung on top and pro-
perly fastened when shut or open.

Privy.—Build privy on ground where directed, 4' 6"
X 5 X 7 high. Built of 44 ceiling, planed on two
sides and ceiled overhead. Put in floor, seat, and
small seat, all to have covers, small sash to slide, and
batten door. These covers to be hung with flaps, door
to be hung and have lock and key. The roof to be
shingled and have crown moulding for cornice. Put
cover on that part of vault which projects out.

Scuttle in Ceiling and Ladder.—Put scuttlein ceiling
in second story hall, 2' X 8, with cover complete. Make
a light ladder to same, with rounds instead of steps.

Gus Pipes.—Put in a system of gas pipe outlets
where marked on the plans. Side lights 5 6 from floor.
Comply with the rules of the gas light company.
The company will connect from the street. These
pipes to be tested and made perfectly tight.

MASON’S SPECIFICATIONS.

Stone Work.—The stone wall to be 16" thick, the
height of 7 in the clear, of cement bottom, wall laid
up with good sized quarry stone, laid bonding. After
floor beams are laid they will be filled in between with
stone and leveled to the top to receive brickwork.
This wall to have footing course of solid grouting of
gravel and cement, to project at least 3" either side of
wall, and to be 4" thick. The same kind of footing
course under brick piers in cellar. Stone wall laid
up with cement and clean, sharp sand mortar, one of
cement and three of sand ; flush point the entire inside
and out. :

Stone Sills.—Furnish bluestone sills for all the side
and rear windows. Selected as smooth as possible. Also,
same Kind of sills for cellar windows. The two doors
in front will have brownstone sills, 8" thick, and wash
cut in. Also furnish and set 8" water table under show
window, with 2X2' wash cut on these sills, and water
table, to be set level with top of floor. This to be fine
tooled work. The back door sill will be bluestone se-
lected.

Areas.—Build two areas to cellar windows onrear,
about 2' deep, surrounded with bluestone flags and
brick bottom.

Cistern.—Build cistern where directed, 10’ deep and
8' in diameter, all in the clear. Built of imperfect
shape, hard burnt brick, laid flat in cement mortar,
domed over on top, and form neck and cover with blue-
stone cap. Cement the entire inside with Rosendale
cement and warrant perfectly water-tight. Connect
this cistern with leaders with 4" drain tile joints, well

cemented together, and put down at least 2' 6" deep’

in the ground.

Run a 3" drain tile from inside of cellar wall to same,
made perfectly tight. Also run a 4" drain tile from
cesspool about 20’ on the low side, and turn down in

cesspool. This pipe is intended to carry off the water
and soak away. Both of these pipes to be at least 2' 6
deep.

Brick Piers for Back Stoop.—Build two 8X8 brick
piers for back stoop, with foundations 2’ 6" deep.

Privy Vault.—Brild privy vault where directed, 4 ft.
deep, made of stone and laid up with mortar, and ce-
mented bottom, leveled off on top 1 ft. above ground.
This to be 3’ 10" X 6’ 6" in the clear.

Brick Piers in Cellar.—Build the brick piers in cellar
where indicated on plan, 12 X 12’, built of hard burnt
Jersey brick, laid in cement mortar.

Cementing.—Cement the whole entire cellar bottom
with Rosendale cement. One part cement and two
parts of screened gravel, made 3" thick and smoothed
off on top, and have a slight fall to cellar drain. Make
a depression about 1" deep next to cellar wall all around.

Brick Work.—The building to be built of hard burnt
Jersey brick, except front of the first story to the top
of second story. Beams will be 12" thick, balance 8"
thick. These walls laid up with sharp sand and lime
mortarand a little cement. Headers every sixth course.
The joints laid as close as possible, and neatly struck
both sides. Build chimney flues where shown, and
struck joints. Top thesechimneysto the height of roof
peak, and capped with bluestone caps. The windows
coming in brick walls will have arches turned over
with two rowlocks. Mason will assist carpenter in bed-
ding plate. The front will be laid with pressed brick,
laid close in red mortar and well joined and bonded
to side walls. All the brick which is covered in front
may be Jerseys. Turn arch over second story bay, 2 ft.
spring, in the strongest manner. Leave dry joint in
every tenth course for carpenter to nail furring to. The
front to be cleaned down with acid. The rear gable will
be bricked up to peak.

Iron.—The mason will furnish all necessary anchors
to tie walls to floor beams ; and also all necessary iron
work to tie front walls to sides, furnish and put in
place one iron girder to support second story wall in
front. Also furnish and set two 5" iron columns, plain,
with large cap and shoe. Particularcare must be taken
in the foundation under these columns. The shoe to
be set in cement, so as to have an equal bearing on
every point. The iron beam will be bolted to a wood
beam on each side with 14" bolts.

Plastering.—The entire second story, including closets,
hallways, and down stairways, back and front halls and
underneath back stairs, including each side thereof, to
be lathed and plastered three coat work seratch brown,
and hard finished. The mortar, made of the best plas-
tering lime and sharp screened sand scratch coat, to
have plenty oflong hair in, the hard finish to be gauged
high. Use white sand for hard finish.

Coal Chute.—Build coal chute where shown on the
plans, withround hole cut in flag walk, with iron cover
This chute to be covered over on top with flags, and
build up sides with brick wall. Also make bottom of
brick, so the coal will slide easy, without any obstruc-
tion whatsoever.

PAINTER’S SPECIFICATIONS.

The whole exterior of wood and tin work to be
painted two good coats of English white lead and lin-
seed oil, of such colors as may be selected. The prim
ing to be done immediately after the work is put up.
Putty up all nail holes after priming is done. Shellac
all sap, knots, ete., before priming. All tin work
painted two coats of Prince's metallic paint, including
leaders. The cresting and finials to be painted two
coats of such colors as may be selected, with gilded
tips and points.

The store part to be finished in two coats of white
shellac. The closet under stairs to have one coat of
raw linseed oil. All door saddles oiled. The bottoms
and tops of outside doorsand all sash to be painted.
The second story, including stairs, hallways, stair rails,
first story halls, and closets, to have Wheeler’s wood
filler, and well picked out. Then finish with two coats
of hard oil finish. The stair rails will be rabbed down,
including balusters and newels. All sracks and nail

| holes to be well puttied up. Putty to match color of

wood. Also paint privy and shutters on first story
same as other wood work.
The costs are—

Mason work, complete. . ................. $1,900
Carpenter work, painting, tinning, ete.. 1,900
$3,800

P .

FuLL plans, specifications, and details, ready for the
builder, of any of the houses illustrated in this pub-
lication, may be had on moderate terms at this office.
Special plans and specifications for the erection of

buildings of all grades are also supplied by us. Munn |

& Co., architects, 361 Broadway, New York.
Pians for the alteration and enlargement or improve-
went of buildings are also supplied.
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A ONE STORY SOUTHERN RESIDENCE.

We illustrate herewith a design for a comfortable
one story Southern residence. The building has a
front of 42 feet, side 84 feet, not including the front
veranda. The dimensions of the rooms are ample, as
will be seen from the plans. Their height is 13 feet in
the clear.

Materials.—Foundation, brick. First story, to the
top of the windows, clapboards, the balance shingles.
Roof, shingles. Cost, $5,000. No cellar. The airiness
and convenience of this dwelling will be readily under-
stood by an examination of the floor plan.

.
P

Cost of Brick and Brickwork,

The cost of brickwork depends on the cost of he
bricks and delivering same at the building, the wages
of brick masons and helpers, the cost of mortar, and
the use of tools, machinery, and scaffolding.

CONSTANTS FOR MORTAR PER M. BRICK.
M = 050 cubic feet (20 bricks per foot).
Sand = 0'35 cube yard.

Cement = 1'46 barrels of 300 pounds.
Or lime = 1'75 barrels.

Labor per M., including tools, ete., is about seven-
eighths of masons’ and helpers’ wages per day for ordi-
nary city buildings, but for government buildings it is
about one and one-fourth times the same wages. This
difference is principally because city houses generally
have long party walls, with very few openings, and
the frames for doors and windowsareset in place while
the brickwork is being built, whereas, in government
work, - all four sides of the building -are fronts, and
there are a great many windows and openings in the
walls, which, of course, take more time to measure and
build to than if the walls were plain, and the frames
of doors and windows are not put in the building until
the masonry is completed and the roof is on ; besides, as
a general rule, the work is better and stronger. Some
of the brick walls for the building now being erected
at Rochester, N. Y., had to be taken down on account
of an extension having to be made, when it was found
necessary to drill and split the brickwork with wedges
in order to get the walls down, the cement mortar very
often being stronger than the brick.

A brick mason with helper should lay in common
house walls 1,200 to 1,500 bricks per day of ten hours.
In government work, the average is from 800 to 1,000
for common brick, and in pressed and moulded brick
from 150 to 300 per day.

COST OF COMMON BRICK PER M. DELIVERED.

1884. Columbus, O.......... $6 00  1836. Pittsburg, Pa.......... $8 00
1884. Baltimore, Md......... 8 00 1886. Des Moines, Ia......... 10 00
1885. Jackson, Miss ........ 4 00 1886. Dallas, Tex............ 8 50
1882. Toledo, O.. ........... 8 00 1886. Jefferson City, Mo..... 8 00
1883. Denver, Col........... 7 50 1886. Rochester, N. Y........ 8 00
1886. San Framcisco, Cal..... 8 50 1884. Rochester, N. Y........ 7 00

COST OF BRICKWORK PER M. LAID COMPLETE.

1884. Poughkeepsie, N. Y..$21 50  1885. Fort Wayne, Ind....... $16 00
1885. Dallas, Tex....... ... 16 00 1884. Rochester, N. Y....... 14 00
1885. Brooklyn, N. Y....... 15 35 1886. Rochester, N. Y........ 15 50
1885. Pittsburg, Pa......... 14 00 1886. Des Moines, Ia......... 17 00

PRESSED BRICK.

Bricks alone, delivered, cost from $20 to $30 per M.
Selected red, about $15 to $18 per M.

COST PER M., PRESSED BRICK, LAID COMPLETE.

1884. Poughkeepsie, N. Y..$60 00 1885. Brooklyn, N. Y
1885. Jackson, Tenn 65 00  1886. San Francisco, Cal.....

Moulded bricks cost from $40 per M. up to $120, de-
pending upon the profiles. The average for the profiles
ordinarily used is about $70, and the cost of laying
averages about $30 per M.

Enameled bricks, on edge, cost about $68 per M.
Enameled bricks, on edge and end, cost about $75
per M. Enameled bricks, on edge and flat, cost about
$100 per M., and the cost of laying them is from $30 to
$35 per M.

The price of terra-cotta depends upon the pattern or
design, the average cost per square foot of exposed
surface laid in wall complete being, for stock patterns,
about $1.50, and for special designs from $2 to $2.50.—
Jas. E. Blackwell, in Amer. Architect.

DWELLING FOR A NARROW LOT.

The two story attic house shown in our engraving
has been erected in the vicinity of New York, at a cost
of thirty-five hundred doliars. It hasa good cellar, is
provided with furnace and all the modern conveniences.
Presents a handsome appearance and gives much satis-
faction.- In soine localities where materials are cheaper
the house could be built for less than the sum above
mentioned.

— et O —
A HOUSE FOR $2,800.

Our illustration shows a compact two story and attic
dwelling erected at Arlington, N. J., at a cost, without
plumbing of $2,800. It is 33 ft. in length by 28 ft. in
width. Has a good cellar and attic. The exterior pre-
sents an agreeable variety in its details and shows to
good advantage.
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A DOUBLE HOUSE OF MODERATE COST. ]$1,800‘ It is 28 ft. wide over all and 45 ft long, con-‘sepa,rated, provided with vestibule doors. There is
This double dwelling was designed for erection in |tains ten rooms, five for each tenant, all conveni-|ample closet room. Altogether the plan gives much
Iowa, and the builder’s estimate for that locality was'ently arranged. The piazza entraunces are entirely !satisfaction, while the exterior is pleasing.
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UNITED STATES MAIL CHUTES FOR INTER10RS OF
BUILDINGS.

The government provides, in all large cities, most ex-
cellent facilities for collecting letters for the nails, the
collectors making tours of the streets for this purpose
from two or three to a dozen times a day, and taking
up the letters deposited in the lamp post boxes, or re-
ceptacles placed in the most convenient public places,
often as frequently as every hour. Business men are
thus enabled to dispatch their correspond-
ence with a promptness almost as marked
as if they had special messengers and char-
tered express trains constantly ready for
service.

Everything which in any way contributes
to quick service needs only to be known to
be duly appreciated and adopted, a fact
which is now becoming apparent in regard
to the Cutler mailing system, or patented
mail chute, at present ackncwledged to be
the proper supplemens and accompaniment
of the passenger elevator in all high com-
mercial or office buildings. The illustration

and also to set the file axially, and the file is then | come set. 1f after this the cakes show cracks in the

held relatively in these same positions to the saw

: throughout the work of filing. Accuracy and uniform-

ity are thus secured, and the operation can be most
expeditiously performed.
—_—— et r—
Drawing and Enzineering Instruments,

With the rapidly growing engineering and manufac- | sion bursts the glass to pieces, it is inferior.

outer edge, the cement should not be passed unless it

- can be proved that the defect is due only to freshness

of grinding, and can, therefore, be thoroughly reme-
died by air slaking. A glass test tube filled with
gauged cement is a good test. If the tube cracks in
two or three days, the cement is good. If the expan-
Many

turing interests of this country, there naturally comes' clerks of works use the test tube, and on all works

where good cement is required it ought to be
tested in this manner.—Building News.

—_——rt———

[z

Gl

Whooping Cough a Dangerous Disease,

The attorney-general of the State of Michi-

gan has recently handed the secrctary of
the State Board of Health a decision in
which whooping cough is classed among
those diseases which are ¢ dangerous to the
public health,” and which are required by
the statutes of Michigan to be reported by

the attending physicians to the health officer

or clerk of the local board of health. The
evidence which was placed before the attor-

herewith shows the working and explains

the utility of the mail chute. After obtain-
ing the consent of the postmaster, a United
States mail box is located in the lower cor-
ridor of a building, and to it is joined a con-
ductor made of metal and plate glass, hand-
somely finished, which runs up through the
building, and is provided with openings in
each story. Here the occupants deposit
their mail, instead of having to descend to
the street for the purpose, and so deliver it
directly into the United States mail box.
The chute in its present improved form is

ney general, and on which he based his de-

cision, was that while small-pox was the
cause assigned to the average number of 53
deaths reported each year to the secretary
of state for ten years, ending with 1882,
whooping cough was reported to have aver-
aged 156 deaths per year during the same
decade. In England whooping cough comes
next to scarlet fever in causing deaths, and

it is a notorious enemy of infant life. The
inclusion of this disease among those which

must be recognized by boards of health as

dangerous to the public health is a step in

made in ingeniously constructed sections
about four feet long, so arranged as to be
readily taken out in case of accident. A
simple but efficient means of rendering the
point of passing through each floor water-
proof is employed, and in buildings whose
height makes it necessary an elastic bottom
is placed in the mail box to break the fall
of heavy matter. Adjustment is made in
each story to permit expansion and contraec-
tion totake place without affecting the joints
between the plates of glass and metal, and
the mail openings are protected from im-
proper use or crowding large packages into
the tube by a balanced guard of brass with
the front edge milled, any effort to force this
resulting in closing the opening.

This improvement is now in use in nine-
teen of the largest cities of the country, and
in most of the finest office buildings which
have been constructed, so that a structure intended
to be occupied for office purposes ecannot be said to be

completely equipped with all the modern improve-

ments without it.
this system, which is fully covered by United States
patents, will be cheerfully furnished by the sole makers,
The Cutler Manufacturing Co., Rochester, N. Y.
—— o r—
AN IMPROVED SAW FILING MACHINE.

An efficient and easily worked device by which saw
teeth may be filed to an accurate and uniform bevel
and pitch is shown in the accompanying illustration,
and has been patented by Mr. Hamilton Sherman, of
Waverly, Pa. It consists of a file frame guide with a
base plate sliding on a guide bar. A head piece is
pivoted to the base plate, so as to be movable in hori-
zontal plane, and has a guide frame for the file-holding

[

SHERMAN’S SAW FILER.

frame bar to slide through, pivoted to the head piece,
to swing to either side of a vertical line, there being
catches for holding the file to the required sidewise,
slanting, and axial positions. The saw is firmly held in
the clamp of the machine frame, whichis so made as to
be easily taken apart and put together. and the file
frame, in which the file has been set, is adjusted at the
required angle to give the proper bevel tothesaw teeth,

Further information relative to |

sary in the use of Portland cement.

advance. We see so many nowadays that
the steps sound like the passing of a platoon

of infantry, and the progress is very gratify-

ing. Now, when boards of health and health

commissioners make recognition of measles
as a contagious cause of needless deaths,
the pegs can be set ui)‘ a noteh higher to
denote sanitary advancement.—Sanitary
Neuws.

— et

AN IMPROVED DEVICE FOR WORKING

an increasing demand for fine engineering instruments
ang supplies. In years past, the bulk of fine drawing
and engineering instruments came from Europe, but
now such instruments are made in this country in
large quantities. and of a quality equaling, if not sur-
passing, anything produced in other countries.

We have before us a very complete and finely illus-
trated catalogue of instruments manufactured and
sold by Messrs. Keuffel & Esser, of this city. In this
catalogue i3 described every imaginable article for the
use of the draughtsman, architect, or civil engineer. All
of the recent appliances are illustrated, many of them
for the first time.

This firm have an extensive factory in Hoboken,
N. J.,a store and wareroom at 127 Fulton Street and
42 Ann Street, New York City, and they have recently
established a house in Berlin.

We are pleased to note the rapid growth of this in-
dustry, not only on accountof its importance to this
city, but also on account of being a sort of index to
the prosperity of manufacturing and engineering in-
terests generally.

—_————tt—
Tcsts of Portland Cement.

In obtaining reliable results, certain tests are neces-
Weight per
bushel is not always to be relied on, unless the cement
is fed through a standard hopper into a measure of
standard size. One authority, Mr. D. L. Collins,
gives rules for this weighing, and a drawing of a hop-
per. Fine grinding is of more importance, and it
makes great difference to the weight, as may be ob-
served by passing the best cement freshly ground

| through an eighty mesh sieve, and leaving certain per-

All cement increases in bulk and
weighs less with age. Fineness of grinding is one of
the safest tests. For engineering works the per cent.
residue left should be under ten through a sieve with
2,500 meshes, and for special work the same residue
through a sieve of 6,400 meshes. Speaking of the water
test, Mr. Collins says it is one of the safest guards as to
the soundness of cement ; and recommends that thin
cakes should be made up and placed upon pieces of
glass or other non-absorbent material, and then, when
thoroughly set, one cake should be immersed in water,
the other being kept in the air. Before immersion, the
cakes may sometimes require twenty-four hours to be-

centages of residue.

© 1887 SCIENTIFIC AMERICAN, INC
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CUTLER MAILING CHUTE FOR POSTING LETTERS.

WINDOW SHUTTERS.

A simple mechanical device by which a
window shutter can be opened or closed, or
fixed in any desired position, from the inside
of a room, without opening the window, is
represented in the accompanying illustra-
tion. The fixture takes the place of the
lower hinge of the shutter, and has a rod
which passes through the side of the win-
dow frame into the room, to which is attached a
small handle On the outer end of the rod is a
worm or screw, which meshes into a worm wheel
working horizontally on a small bracket, no larger
than an ordinary hinge, this worm wheel carrying a
shutter supporting arm, the working parts being in-
cased so as not to be affected by rust. snow, ice, or
dust. The handies and escutcheons are made of imita-
tion bronze, brass, bronze, or nickel plate, and the
knobs of rosewood, the handle being all that shows on
the inside of the house. When it is desired to open
or close the blinds, it is only necessary to turn the
handle, thereby opening, closing, bowing, or fixing the
shutters in any desired position, without raising the
windows, screens, or curtains, and in a way so simple
that any child can operate it. The pantentee and

MALLORY'S SHUTTER WORKER.

manufacturer of this improved device is Mr. Frank B.
Mallory of Flemington, N. J., and No. 60 Liberty
Street, New York.

@

It is now an imperial regulation in Brazil that per-
sons who die from yellow fever shall be cremated, the
state bearing the whole expense. This decree might
be extended judiciously to all contagious diseases.
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A $1,250 HOME.
Our engraving shows a perspective of a neat little

two-story attic house, designed by E. M. Van Duzer,
architect, Newark, N. J., which can be erected here-

about for $1,250, and for less money where lumber is
cheaper. The arrangement of rooms is convenient.
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A HOUSE AT FLUSHING, N. Y.

We give a drawing of a comfortable and substantial
dwelling at Flushing, N. Y., for which we are indebted
to Building. William A. Bates, architect, New York.
‘We give a floor plan, from which the general arrange-
ment will be understood. Constructed and finished in
satisfactory manner,we estimate the cost atabout eight
thousand dollars.

_— et r—
Painting Brick and Stone Buildings.

To prevent the disintegration of exterior brick or
stone surfaces, caused by moisture of the atmosphere
and change of temperature, paint should be used
to cover the surface. Particularly in our Western

Mortar and cement for such purposes are useless, for
no matter how water proof the surface may be, if the
water be allowed to percolate through the joints, the
integrity of the wall will be destroyed.

The first coating of paint for brick or stone should
be mixed very thin, moreas an oil stain than as a paint,
to allow the brick to absorb all that is possible. By
being thin, moreover, the paint readily runs into cavi-
ties that thicker material would not penetrate. The
second coat can be used heavier in body. Then by
the application of one coat every few years a building
would last indefinitely, and the owner would feel that

cities do we find the stone gradually erumbling
away, the same action taking place with the brick.
The process of decay is certainly slow, but it is
sure. How often do we see magnificent stone or
brick edifices gradually scaling and crumbling
down, when by the application of a coat of paint
the action could be prevented for years.

The great object is how and what to paint these
surfaces with. In the first place, it is useless to
ruin the outside appearance by an application of
cheap trash which can be of no material benefit
so far as preservaticn 18 concerned. It must be
borne in mind that paints are mainly durable,
and make the surfaces that they cover durable,
because of the water proof quality of the oil out
of which they are mixed.

The natural pigments—called ochers or earth
paints—do not in any degree act upon the oil ;
while others, such as white Jead and the chromates
of lead, do affect the oil chemically, and impair in
a measure its tenacity and water proof quality.
For these reasons it follows that the natural pigments
are not only the most economical, but also the most
durable for painting brick or stone houses.

It has been demonstrated that the most durable paint
for brick or stone houses is finely ground French ocher,
mixed in proportionate quantities with white zine.
The color produced is a soft shade of buff, most pleas-
ant to the eye and permanent to the last degree, both
in color and material.

Venetian red, an artificial ocher or red oxide of iron,
is in common use, but it does not hold oil like ocher,
and makes a coating far less water proof. It is a seem-
ingly durable paint, because the stain which it im-
parts to a porous surface remains long after the oil has
washed away. It cannot be used with zinc, because
of the unsuitable color which it produces, and because
this pigment (Venetian red) when tinted with white
becomes highly fugitive in color.

The congdition of the wall is also very important in

el iz
=

BUTLERS
PANTRY.

DiNINC Room.
1897

L

HaLL.
213,

A=

DEN.
wx1$

FeRST FLOOR PLAN.

much the larger, within certain limits, in proportion
as the coatings are more numerous.

As many as sixcoats may be applied, and at this
point the glass is reduced a half in thickness if the
operation has been performed upon simple glass.

This same process can likewise be applied to colored
glass. The coating, on drying, removes the colored
enamel, which is of uniform thickness, and the frosted
glass produced exhibits half tint colorations of a very
pretty effect. The glass thus frosted, while it allows
the light to enter, does not permit of anything being
seen through it.

Upon gilding or silvering the frosted glass on
the opposite side, we obtain the appearance of
enamels of all colors, aceording to the colored glass
employed. Under such circumstances, this glass
can be used in the decoration of ceilings, cor-
nices, friezes, window frames, mirror frames, etc.
By the same process, the effect of crystallization
can be obtained upon lamp globes.—ZLe Genie
Civil.

Action of Frost on Cements.

Some experiments have lately been made at
Schandau on the action of frost on hydraulic mor-
tars and cements when these materials are mixed
with water containing different percentages of
salt. In making the experiments a series of stone
cubes of about 2:4in. edge were united with ce-
ment, which .in one case was mixed with pure

A HOUSE AT FLUSHING, N. Y.

his building was proof against the atmospheric changes.
—T., in Master Mechanic.

Frosted Glass,

In building, an artistic use is made of a new glass in-
vented by Mr. Bay. of Paris, and called frosted glass
(verre givree). It reproduces the pretty patterns that
frost produces upon window panes, and that have been
called ice flowers. Mr. E. Boulanger, the architect, has
brought this product to the attention of the Central
Society of Architects. The process of making this
glass is very simple. It consists in coating the surface
of the glass, which has previously been ground with
sand, with a sort of varnish that enters the cavities
produced by the sand. The panes of glass thus coated
are then put into a stove, or, in summer, are simply ex-
posed to the sun. TUnder the influence of the heat, the
coating dries and contracts, and breaks up into little

water and in other cases with water containing
from 2 to 8 per cent. of salt. While the cement
was still fresh, these blocks were placed in the
open air, and exposed for a period of twenty-one
days to a temperature varying from 20 deg. to
32 deg. Fahr., after which they were kept for a further
period of seven days in a warm room. At the end of
this time the joints were tested, with the result that
the cement mixed with pure water was completely dis-
integrated, having no holding power. The cement
mixed with water containing two per cent. of salt was
somewhat better, though the results obtained with it
could hardly be considered satisfactory, while that
mixed with the eight per cent. solution was uninjured
by the exposure.

Oil of Bay for Flies.

The bay tree, which the French term le laurier des
poetes, and its product, the oil of bay, or huile de
laurier, have been recently mentioned in some of our
foreign exchanges as proving an excellent remedy for
the nuisance caused by flies during the hot months of
the year. We are informed, says the Monthly Maga-
zime, that this oil is already extensively used in Switz-

f' fi

painting brick or stone surfaces. The work should
be done in warm, dry weather, when the moisture
which the bricks or stone absorb during the winter
and spring seasons has dried out, otherwise the paint
will not be apt to adhere tenaciously, but will scale or
peel off. The joints require constant looking after in
the coping. These should be made absolutely imper-
vious to water by the application of soft putty ina
mass both on the top and the edges, and when this
hardens to the point of cracking, it should be renewed.

A HOUSE AT FLUSHING, N. Y.

scales that remove small particles from the surface of
the glass.

The roughness is removed at the spot where each
scale cracked off, and the effect produced is that of
crystallization. As these different crystallizations or
fractures take place in every direction, they produce,
as a whole, an effect exactly resembling that produced
by frost upon a window pane.

The pattern thus formed may be very small if the

layer of varnish is thin, and the crystallizations are so

© 1887 SCIENTIFIC AMERICAN, INC

erland by butchers, to keep their shops free from flies,
and that after a coat of bay oil has been applied to the
walls, none of these troublesome pests will come near
the place. For many years past this same huile de
laurier has been used in the south of France for pre-
serving gilt frames, chandeliers, etc., from becoming
spotted and soiled by insects. No fly will alight, it is
said, on a gilt surface thus treated, and rooms in which
such an application has been made to the frames of
pictures are soon found to be quite devoid of flies,
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THE COURT HOUSE AND POST OFFICE AT SAN
ANTONIO, TEXAS.

We are indebted to the American Architect for our
view of the edifice. It is an imposing and substantial
structure.

_—  —p et r—
Decorative Novelties.

Among new fireplace facings may be mentioned an
artificial lapis-lazuli of great beauty in its depth and
variety of shades of blue ; this material is set either in
small oblongs in brick fashion or broken in pieces and
set like mosaic ; in either way the effect is rich and
pleasing. Another new facing set in mosaic is mother-
of-pearl, giving out a hundred lusters of varying radi
ance and color. Another facing in the richest shades
of brown and yellow is shown in tortoise-shell effect
tiles set brick fashion. Among the richest colorings in
uhese same small tiles is what is called bronze olive,
which harmonizes delightfully with birch wood of nat-
tral finish, mahogany, sycamore, and antique oak. A
lovely dining room mantel of this latter wood shows
the new fireplace, called the hob fireplace, set with
shaded creamy yellow tiles of a square shape. On ei-
ther side of the facing, rising fromn the hearth, is a

Among some mantel ornaments and furnishings may
be mentioned a pretty clock, vases and candlesticks in
a soft ivory finished ware decorated by paintings of
flowers and birds in soft pinks, gold greens, blues and
yellows, the set being suited for a boudoir mantel. An
attractive ornament for the antique oak mantel is a cast
of a majestic lion in fine French bronze of a verd an-
tique shade ; a fanciful clock of the same metal and
coloring represents a large globe rolled up an incline
by the feet of an acrobat.

Among attractive and inexpensive upholsterings
may be included satin Renaissance, rich in effect, and
said to be durable, being composed of worsted and silk ;
satin de Leon at $1.50 per yard is also a handsome silk
and worsted fabric; both are fifty inches wide. A
very refined petit point tapestrysuited for upholstering
or for a portiere shows a gold colored silk ground, bro-
caded by groups of large flowers in low tones of red,
blue, olive, and ecru of very refined effect. Silk broca-
tell2, now so fashionable, in some fine combinations of
color may now be had at comparatively low prices.
Moleskin is a fairly durable and rich-looking material
printed in rich colors ; a handsome example shows an

all over poppy pattern in yellows, reds, blues, and ol-

palms worked solidly in low yellows outlined by gold
thread ; a diagonal band of satin between the palms,
which were worked in the corners, was embroidered
with figures in blue and gold. Amongnew yacht cush-
ions is one covered with Bolton sheeting, the sideslaced
ornamentally with old red cords.

Thanks are due for the above information to the
Decorative Art Society, Conkling & Chivvis, Edgar
Allien & Co., J. B. Shepherd, Stern & Co., and Conover
& Co.

T'iles.-—No art tiles in Europe surpass those of Ameri-
can manufacture, in purity, richness, variety of glazes,
and picturesqueness of composition. Some lately on
exhibition are exquisitely clouded in colors ranging
from pale yellows and delicate grays to lustrous browns
and strong tones of green. Others, made by a new pro-
cess of glazing, have the glitter of burnished gold, and
the delicate colors and sheen of mother of pearl. Many
of the sets which come as borders of fireplaces are of
marvelous beauty. One effective set is of chocolate
brown highly glazed, painted with a continuous design
of deep yellow daisies with black centers. In another
set on a white ground are shown great bunches of red

and pink carnations. Hearths with borders are made
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square faced with tiles and topped by polished brass
about twelve inches high and square, on which the tea-
pot may be set to keep the tea warm. Above the fire-
place opening is a fireplace or mantel closet set midway
between the shelf and the top of the opening. This
closet is lined with polished brass, and shows locked re-
ceptacles, one at each end, having doors set with opa-
lescent jewels, the central portion being open. In these
closets some of the dishes of a five o’clock tea may be
placed to keep warm. Hob fireplaces are not confined
to the dining room, but are often attached to a boudoir
or drawing-room mantel. A charming example of the
latter is of wood finished to an antique ivory effect, the
design in old colonial style. In this case the facing is
composed of square creamy yellow shaded tiles and the
under shelf closet lined with polished wood finished in
dead dull gold ; the locked receptacles at either end
show doors set with heavy beveled plate glass. A
pleasing feature of the firstmentioned antique oak
mantel is the shelf arrangement, there being two some-
what short shelves, the space between being divided
in panels, each panel set with a heavy beveled mirror.
Above the top shelf the chimney breast is fronted by
paneling in oak, surmounted by a handsomely carved
frieze. Something new and effective is the hooded
grate opening, the hood composed of ornate brass work
set with opalescent or else ruby jewels, or with oblongs
of beveled glass. Some of the new fire dogs show ani-
malsubjects in polished brass, asa pair of lions, winged
griffins, a dog and a cat, a pair of dragons, ete.

ives on a black ground, producing the softest effects.
Silk warp tapestry is seen in the new tobacco-colored
ground, brocaded by low-toned flowers. Among new
curtain materials suitable for hall windows are the
East India prints of scarlet and cream, and orange and
cream, thin, sheer, and very gay in effect.

Some new rugs ca’led Salonicas are attractive and
inexpensive, and some combinations and designs are
really superior. Among ground colors of some of these
rugs the most pleasing are the peachblow, amber, and
slate blue, the designs copies from old Eastern rugs.
Salonica rugs are of American manufacture, and are
reversible. Some are 30 by16 inches in size ; a thick,
rich, deep ecru fringe finishes these rugs at their ends.

Cushion decoration seems to be a favorite form of
needlework for summer exhibition. A very attractive
cushion now on exhibition shows an all-over con-
ventional flower and leaf pattern worked solidly in dull
purple filoselles and old golds on a deep old gold
ground, the design outlined by a fine gold colored silk
cord, the sides of the cushion finished with moss trim-
ming. Another cushion covered with ivory white sa-
teen is powdered with whorls of oak leaves surrounding
asmall disk filled in with honeycombstitch, the whorls
and disks worked in gold color and brown silks. the
background of ivory white showing scroll outlines in
gold silk. A cushion in electric blue plush and satin
shows a central band worked with wild roses in shaded
outline. A refined-looking cushion of bronze green
plush has for its ornamentation groups of conventional
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to accompany these tiles. Some tiles of terra cotta
show a continuous pattern of hawthorn blossoms and
are very decorative. Some lovely eight inch square
tiles were lately painted by a lady after designs of a
fireplace in the tea house at Eden Hall, one of the
Duke of Westminster’s seats. These tiles, twelve in
number, represent the signs of the zodiac, with quaint
lettering describing each tile. They are outlined in
blue, in a white glazed ground, the letters being also in
blue.—Art Interchange.

PATENTS.

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

In thisline of business they have had forty years' experience, and now
have wnequaled facilities for the preparation of Patent Drawings, Speciti-
cations, and the prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs. Munn & Co.
alsoattend 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, o1 application, containing full informa-
tion about Patents and how to procure them : directions concerning
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements,
Assignments, Rejected Cases, Hints on the Sale of Patents, etc.

We also send, 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.—62? I Street, Waghington, D. C.
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Colored Mortar for Brickwork.

The common bricks of almost any district may be
sorted so as to produce contrast in tint or ‘‘ tone "—red,
and yellow or ‘‘ cream color.” This tint of the bricks
may be preserved and heightened by using mortar of
the same tone or tint. Furnace ashes and lime will
produce a dark mortar, pounded red brick or red tile
mixed with lime will give a red tone to mortar, and
cheap mineral colors may be added to mortar for point-
ing. Thecolorof mortar is sadly neglected, as generally
the same white lime and sand are used for all tones of
coler in bricks, and not unfrequaently white putty mor
tar is used for pointing the reddest as well as the
lightest colored bricks.

A —————————————
DRY GOODS STORE AT WINONA.

The wholesale and retail dry goods house of H.Choate,
of Winona, Minn., shown in the illustration, is situated
on the corner of Third and Center streets, and is
40 ft. by 140 ft. The most part of the firststory is
built of jasper, with red granite columns. The rest of
the building is built of

damp sponge), and apply the sponge to a part of the
top. Then, immediately, with a soft, clean cloth or
soft chamois-skin, rub gently but swiftly until the
gloss returns. Continue this process until all the
leather work has been gone over. Sometimes it is
necessary to apply the sponge twice to certain parts of
the leather before the stain or gum can be removed.

The above is our method of cleaning soiled enamel
leather tops, which has proved successful ; but, before
dropping the subject, we will offer a few further sug-
gestions that have occurred to us while thinking over
the matter.

After the bindings have been trimmed off from the
back and front bows, use a stick specially made for the
purpose of blacking the raw edges and designed to
avoid getting the black smeared over the leather, for
all the different blacks contain more or less copperas,
which is poison to leather that contains no oil. After
the edges have been blacked, apply tallow to them.
This can be done with a tickler and a rag. Then take
a stick similar to the one used for the black, and coat

Screens.

Screens are among the brightest bits of house fur-
nishing, and they can be made of so many designs that
one is tempted to indulge the fancy, which makes even
the largest, dullest room cozy and bright. A rustic
screen-can be made at home. For the frame secure
poles with the bark still on, have the panels filled with
heavy hardware paper, and in putting the sections to-
gether use leather hinges fastened with leather-headed
tacks. Over the panels put moss, the flat moss which
one finds upon stones and trees; attach it with glue,
putting here and there tufts of long green moss, while
upon the center of each panel an artistic group can
be made by mounting a bird’s nest among some tiny
twigs flatly arranged against the background of moss.
Another model has a flat frame of plain whitewood,
or any wood most convenient. Cover the frame with
an outer row of acorns filled in with beans or tiny
cones ; give the whole affair a coating of varnish.
Have the panels filled with handsome paper or a

very thin board, which should be gray or light
brown in tone. Upon this

pressed brick, with terra
cotta and brown sandstone
trimwings. In the tower
seen in the rear is the ele-
vator, which is entered
either by the street direct
or inside. The basement
under the entire building
is finished throughout. The
inside will all be finely fin-
ished. C. A. Dunham,
architect.

Blinds.

The editor of the Minne-
apolis Lumberman says
that a prominent manu-
facturer said to him only a
few days ago that, in his
opinion, blinds were a
fraud, but so long as the
trade continued to demand
them he should furnish
them, while not under-
standing how any sane and
sensible man could think
of putting them either on
orin a house. The inside
blinds arelittle better than
dust catchers. They are
dirty to begin with, always
cateching and tearing drap-
ery if any is hung about
the window, and are given
to getting out of order.
Outside blinds positively
preclude the use of storm
sash, and in this northern
latitude the storm sash
bas proved to be an econo-
my as well as a comfort.
It is time the blind was
banished, and it certainly
is being from all houses of
the better class. Only the
builders of the hideous
white houses cling to them
affectionately, and this
class is rapidly being nar-
rowed down to country
townsand the farms. The
money which this class put
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1 background, for the center
panel use a group of cat-
tails, spread from the lower
right hand corner to the
left upper, confined by a
ribbon in the center, while
upon the outer panels (al-
lowing always three panels
for a screen) a group of
pussy-willow upon the left;
and millet, wheat, or corn
upon the right. For bed-
room screens the light
wooden or bamboo frames
are used, the panel spaces
being filled by silk, cre-
tonne, or muslin over col-
ored cambric. The materi-
al is shirred, leaving a tiny
ruffle top and bottom.
Small square screens are
made of lace and ribbon,
while the panels of mat-
ting in white or color are
simply ornamented with
acorns, cones, or bunches
of grain. Panels of a ma-
terial nade from wood pulp
are very artistic, as the
surface is raised in tiny
mounds, and finished with
metallic luster in gold, sil-
ver, copper, or bronze.
Lincrusta-walton is very
serviceable and effective
for screen panels to be used
in any room, while em-
broidered panels or painted
panels of wood are easily
secured. For balcony use
in the summer, broad

screens filled with panels
of common white matting
are the most serviceable

|
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and appropriate, while the
groups of wild flowers
which adorn them can be
drawn in with a brush, life
gize. Old-fashioned flowers
look best, the hollyhocks,
trailing vines of the morn-
ing-glory or China rose,

into blinds, if invested in
storm sash, would add im-
mensely to their comfort
and save the cost of the windows in reduced fuel bills
in the first three years.—Builder and Woodworker.

———&

How to Clean and Polish Top Leather.

New enamel leather tops that have become dingy
and soiled by allowing dust to accumulate on them,
and clammy hands to handle them, can usually be
restored to their former bright and clean condition by
the use of castile soap and soft water, as described
below. i

Before applying the soap and water, the top should
be thoroughly dusted off; first with the painter’s
duster and then with a soft cloth. Then to a quart
of warm water add half a teaspoon of common wash-
ing soda, dip a soft sponge into the water, squeeze it
out, mb the sponge on the soap to form a thin lather,
and apply the sponge in agentlemanner to the leather:
There should be no dripping from the sponge, but coat
the entire leather work. including the bows and dash,
with a thin coating of the lather, rinsing the sponge
before applying it to the soap.

Afterall the leather work of the job has been treated
with the soap and water, then rinse the vessel and the
sponge, and get clean water withont the soda. Dip
the sponge into this clean water and squeeze it out
until none will drip from it (by this we mean just a

NEW DRY GOODS STORE, WINONA, MINN.

lthe edges with top dressing. This will prevent water

from getting in under the binding to rot it away, and
at the same time it will give a finished appearance to
the raw edges, which, after the top has been dusted
two or three tianes, without the tallow and dressing
applied to the edges, will otherwise become con-
spicuous.

‘When the job leaves the trimmer’s bench, it should
be placed out of the way and the top covered over;
and, when the job is needed, the top should be dusted
off before it goes into the warm paint room ; and each
time the painter dusts the body off, he should also dust
the top, but no water should be used on the leather if it
can be avoided. If it is a close top, the painter should
be careful not to get pumice on the leather, and when
the job is rubbed for finishing, the prop blocks, joints,
and nuts should be attended to and the leather cleaned
up. When the job is varnished and hung off, it is
then only necessary to dust off the top.—U. No, The
Hub.

¢+ o

A NOVELTY in ladies’ watch cases is one-half plain,
while the other half is ornamented in pink and
yellow gold. The central setting of this case is a
clover leaf formed of a ruby, a diamond, and a
sapphire.
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while the brilliant glory of

the trumpet vine is never

more thoroughly artistic
than when allowed to mount in bewildering tangles over
a baleony scereen. Small sereens for the table are made
in three panels, filled generally with bits of embroidery
in floss, linen, or silk. A small square or oval table
sereen can be made from a fan supported by a tiny
brass holder. Thisfan should be bordered with lace,
and upon the center group a cluster of paper flowers or
bird’s wings; with a bow of ribbon upon the handle
the effect is bright and pretty.—Amer. Art.

-

To Transfer Prints to Wood.

The whitewood used, being perfectly smooth, should
receive a few coats of French polish. The print to be
transferred, having been dampened with a sponge
soaked in spirits of wine, is placed on the wood with a
piece of thick cloth overit. A warm iron is then passed
gently over the cloth, care being taken not to shift the
picture. Keep the iron rubbing backward and for-
ward for ten or fifteen minufes, then take off your cloth,
and leave it for some hours. Now get some cold water,
dampen your finger in it, and rub the paper. Great
care must be taken not to disturb the impression.
Keep dampening your finger as you go on. When you
have got the paper all off, you can polish over. Any
kind of print will do which is not glazed. Ink impres
sions are the most easily transferred.
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FRENCH SEASIDE COTTAGES.

Our drawing, which is from Architektonische Rund-
schau, shows the style for small seaside cottages, as
recently erected at Lion on the sea, Calvados, by M.
Maget, architect.

These cottages are substantially built, are roomy, but
not luxuriously finished. The walls are of stone and
brick set in hydraulic cement. The house at the left
has a parlor 14 X 20 ft., two bed rooms, and bath room
on first floor ; kitchen, ete , in basement. Estimated
cost here about $2,500. The central house is larger,
cost about $4,000. The house at the right should cost
about $3,000. The scale shows the dimensions in
meters.

—

D40

Rules for Gas Fitting.

The superintendent in charge of affairs at the gas
works now being constructed at Waukesha, Wis., and
known under the corporate name of the Waukesha
American Gas Company, has promulgated the follow-
ing rules, to be adhered to by the plumbers of thatcity
when piping houses for gas supply :

must be soldered to the drop and fastened to the joists
with screws.

4. Therise pipes in all buildings must be placed where
the meter and stopcock can be readily got at for the
convenience of the consumer to turn off the gas, and
for the employes of the company to read the index and
put the meter in order when required ; and in no case
will a meter be set where it will be exposed to damp or
frost, or be liable to injury from any cause.

5. Service pipes, when extended from where the com-
pany has left them, must, in all cases, be continued the
same size as said service pipe laid by the company up
to the meter.

6. In all cases where extensions are made, care must
be taken to break the pipe where the rule for sizes can
be kept, and in no case must extensions be made from
small pipe.

7. All openings must be closed withiron caps, and in
no case will lead caps be allowed. No split pipe or
broken fittings, repaired with cement or lead, will be
allowed

8. All pipes must be examined by the inspector of the

sight or smell is concerned. Any article of clothing or
bedding infected with an infection, such as yellow
fever, scarlet fever, small-pox, or other disease trans-
missible in clothing or bedding, is at once rendered
safe by the immediate destruetion of the disease germs.
In addition to this treatment of clothing, ete., in this
manner, every floor of a house, whether carpeted or
not, should be thoroughly sprinkled with the solution,
omitting for late treatment that of the sick chamber
itself. In the summer season the floor of the room
could be lightly sprinkled or mopped without preju-
dice to the patient. There is no more positive way of
preventing the spread of yellow fever or scarlet feverin
a family than by such simple,easily applied and inoffen-
sive methods as this. In order to prevent any one by
mistake swallowing the solution, a little common blu-
ing added to the water would put a person on his
guard. Prior to July, 1884, the bichloride of mercury
had come into use as a disinfectant dressing in surgery,
having been introduced as such in the German hospitals.
It quickly passed for similar use into England and
America. Observing its effect asasurgical disinfectant
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SEASIDE COTTAGES AT LION-SUR-MER, DEPARTMENT OF CALVADOS, FRANCE—M. MAGET, ARCHITECT.

1. The following table shows the proportionate size
and length of tubing allowed to be run:

Greatest length
allowed.

Greatest number

Size of tubing. of openings.

34 inch. 20 feet., 2
% " m “ 3
% ‘“ 70 “ 10
1 L1 w (13 15
l% 6« 100 ““ 30
l% “ 150 3 60
2 [ m) .“ lm

No quarter-inch pipe must be concealed, and only six
feet forone opening can be used as risers and drops for
bracket lights of unconcealed work.

2. Theriser in any building must not be less than
eighteen inches from the floor for two, three, and ten
openings ; two feet six inches for fifteen and thirty
openings ; four feet for fifty and one hundred openings.

3. No riser in any building must be less than three
quarters of an inch, except when there are but three
openings, when one half inch will be allowed. In
buildings with double parlors the drops must be one
half inch, with a set from the main line of pipe of not
less than four inches, dropped square, and well secured
by gas hooks to the joists, the same to be observed on
all cross lines of pipe. Drops and side openings, where
nipples are used, must be made securz by lock nut, or
solder, to prevent them turning inside the plaster, and
must be well secured by gas hooks; and where a coup-
ling or L is used on the drop, then a strap or lock nut

company before being concealed, and due notice must
be given by the fitter when any pipe is ready for in-
spection.

9. For churches, theaters or public buildings, where
large chandeliers, reflectors, or sun burners are to be
used, the pipes must be of sufficient size.

It is the intention of the company to strictly enforce
the above rules, and no certificate of inspection will be
given when they are not complied with. To avoid
trouble, architects and builders are requested to allow
no bill for gas fitting unless accompanied by a certifi-

cate of inspection.—Building.
_—_— .t r-——

Bichloride of Mercury as a Disinfectant,

Dr. Joseph Holt has the following to say about the
use of bichloride of mercury as a disinfectant :

“It is a substance looking somewhat like common
salt, exceedingly heavy and difficult to dissolve in water,
unless previously mixed with an equal weight of muri-
ate of ammonia. It is dissolved in clear water in the
proportion of one part to one thousand parts of water,
or about six ounces to forty gallons of the latter. This
makes a colorless and ordorless solution, which, when
sprinkled over the entire premises, both inside and out-
side of a house, cannot be distinguished from rain water
except by a chemist. This dilution is perfectly safe to
handle, and isin nowise dangerous unless swallowed.
Unlike the horrid carbolic acid formerly in vogue, this
is as inoffensive as rain water, so far as its effect upon

© 1887 SCIENTIFIC AMERICAN, INC

agent, I argued that it must possess the same virtues
if applied in municipal and maritime sanitation, and
forthwith formulated the proportions and ordered its
use at the quarantine station and in the city of New
Orleans, at the same time discontinuing the use of car-
bolic acid. It was speedily adopted by San Francisco,
where the information was republished and extensive-
ly circulated. It was next adopted by the United
States marine hospital service, and has since becom®
the universal disinfectant in fighting the great pesti-
lential infections. For an accurate knowledge and ap-
preciation of its value as a germicidal agent the world
is indebted to the great German bacteriologist Koch,
and in this country to Sternberg. I am very desirous
that the valuable disinfecting quality of bichloride of
mercury should be known and thoroughly understood
by everybody, and I will certainly do all I can to dis-
seminate the information throughout the world.”

© o
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MEssrRS. MUNN & Co., SCIENTIFIC AMERICAN office,
361 Broadway, N. Y., are assisted by able architects in
the preparation of plans and specifications for all
descriptions of buildings. Terms very moderate. We
aim to make our estimates accurate and our plans com-
plete, so that when placed in the builder’s hands no
difficulty is experienced in the construction. Our
work goes to all parts of the country, and gives very
general satisfaction. We shall be pleased to hear from
those who contemplate building.
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MAIN ENTRANCE GATE, CHATEAU AT BOUGIVAL—M. PASQUIER, ARCHITECT.

Chinese Brickmaking.

Asthe Chinese are excellent potters, it is not to be
wondered at that they are also excellent brickmakers.
This is sufficiently apparent, not only in respect to the
perfect forms and durability of their common building
bricks and tiles, but in the great variety of forms and
different sizes of their brick. For common wall work
in courses, their bricks in dimensions resemble those of
Europe; but in so warm a climate as that of the south
of China, many ornamental lozenged openingsare re-

quired in the walls of houses to promote ventilation,
and many ornamental projections, either vertical, hori-
zontal, or curvilinear, are required by the national
taste. To execute these features, the builder never
need cut a brick. The proper forms are furnished by
the brickmaker according to orders issued from the
architect. Hence, there are moulded headers for
plinths, beveled stretchers for sills, the same for lin-
tels, ete. For mullions they have bricks of various
sizes and designs, which fit as parts of the general

© 1887 SCIENTIFIC AMERICAN, INC

structure with great exactness, whether as referable
to ornamental effect or security of the building.
Economy in all things is the ruling passion of the
Chinese, and to this may be attributed the pains
they bestow in preserving every particle of their
brick earth, and saving the time of the builder,
which would be lost in reducing his bricks to the
required form, and which, it seems, they consider more
than compensates for the expense of the moulds.—
James Main.
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CHURCH AT LA CAPELLE.

Carolina and Georgia it is a large industry. From the ' growing industry. The needles are gathered ina green

We give, from La Construction Moderne, views of | sap, leaves, and wood are made several forms of pro- | state, and steamed in a sheet iron vessel, through
the interesting church, of modern construction, at La | prietary medicines, more or less useful in pulmonary | which the steam passes to a receiver, and is condensed

Capelle, France, by M. Charles Garnier, architect. | complaints andfor external usein the form of liniments.

The original talent of this
eminent architect will be
at once recognized in the
present work. Thearrange-
ment of the tower, its im-
posing effect and the style
of decoration which char-
acterizes the whole struc-
ture, show the resources
which art may command
to impart interest to a
church whose dimensions
and importance are in
themselves rather restrict-
ed. The church in its
greatest width is about 87
feet by 168 feet in length.
Height of roof, 53 feet;
tower, 175 feet, 16 feet
square. Built in this coun-
try, it would cost about
$75,000, and have about
1,100 seats.

--&

The Long Leaf Pine.
BY THOMAS C. HARRIS.

That the pine is one of
the most useful of all the
trees common to the South
Atlantic States, noone who
has given the subject a
thought will deny. In
North Carolina there are
found eight varieties of
pines, of which the long
leaf, or Pinus Australis,
is the most useful, though
confined to the eastern
counties, and not to be
seen west of the center of
the State. Its range is
from the southern counties
of Virginia, all the way to
Florida, and occupies most
of the dry, sandy soil of
those States.

In addition to the useful
purposes to which this tree
has been applied for many
years, other uses and new
commercial products have
been of comparatively re-
cent application. A brief
enumeration of these will
probably prove interesting.

It makes the best lumber
for general purposes, and
is commonly used all over
the Union. It is from this
pine that the turpentine
gum is obtained, by chip-
ping away the bark in
spring, and allowing the
gum to exude and flow
down into a ‘“‘box” or
cavity cut to receive it. As
is well known to every
one, this gum is distilled,
and the product is spirits
of turpentine, the resin re-
maining in the still, from
which it is drawn while
hot into barrels. On cool-
ing, it solidifies into a solid
mass of brittle resin, or
colophony.

There are some fourteen
qualities of resin known to
the trade, ranging from a
coarse black resin to the
finest pale amber colored,
known as ‘‘ window glass
resin.” The prices range
from sixty-five cents to
three dollars and a half per
barrel, according to qual-
ity.

The rich, resinous wood
and “lightwood Kknots”
are split, and burned in a
kiln, and produce the com-
mon tar. In the old-school
geographies, this ‘tar,

piteh, and turpentine ” is set forth as a leading industry

in North Carolina.
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CHURCH AT LA CAPELLE—M. CHARLES GARNIER, ARCHITECT.

into an oil having an agreeable balsamic odor and

excellent antiseptic quali-
ties. This oil forms the
base of some of the best
known liniments, and is
highly esteemed as a do-
mestic remedy for cuts,
burns, bruises, and the
like. After the steaming
process, the needles are
crimped by special ma-
chines into a close zigzag
form for making mattres-
ses, or are carded into a
fiber forgeneral upholstery
purposes, to which it is
finely adapted. In this
form it closely resembles
oakum, but is much more
elastic.

Aside from its elasticity
and cheapness for bedding,
it bas undoubted medicinal
properties by inhalation of
the pleasant balsamic odor,
and the property of driv-
ing away insects, especial-
ly the Cimex lecticularis.
The finer fiber is made into
rolls of wadding for hospi-
tal use, taking the place of
lint in surgical cases with
decided advantage. The
same fiber is also spun into
yarn, and woven intoa va-
riety of carpets and mat-
ting for floors, and is cheap
and popular.

The wood is subjected to
a form of distillation by a
new process, and produces
wood . spirit, creosote,
‘‘soluble pinoleum,” tar
and charcoal. From the
smoke is produced lamp-
black. The creosote is used
mainly for saturating piles,
posts, bridge timbers, and
cross ties, to prevent decay.
When used on piles, it
prevents the ravages of the
teredo, which destroys so
many wharves in Southern
waters.

The cones, chips, and
barks are sometimes satu-
rated with low grade resin,
and sold in barrels for
kindling fires. The root
has medicinal qualities
also, and is sometimes so
utilized. Inthe early spring
ihe bark of the root hasa
sweet taste, and forms an
important part of the food
of the native ‘‘razor-back
hogs ” running at large in
the forest.

In the dry, upland sec-
tion, where this pine is the
prevailing growth, it im-
parts some of its healing
property to the atmos-
phere, supposed to be due
to a high per cent. of
ozone, making it specially
bheneficial to persons suffer-
ing from bronchial or pul-
monary complaints. Thou-
sands of well known cases
of persons contracting
these diseases in colder cli-
mates have been much
benefited by a winter spent
in these pine forests.

Thus we find, as the pro-
duct of one kind of pine,
lumber, shingles,” crude
turpentine, spirits of tux;-
pentine, resin, tar, pitch,
lampblack, charcoal, oil
fromneedles, crimped (mat-
tress) needles, carded fiber
or pine hair, wadding, car-

Within the last few years, the leaves, or needles, have | pets, bagging, wood spirit or aleohol, creosote, pino-
From the fact that this tree is con- | been first utilized, and put into salable forms. Previous [leum, kindling, and numerous medical preparations.

fined to the eastern counties, which were the first ones| to that time, they were occasionally used as a litter for | A very useful tree indeed. —Popular Science News.

settled by white people, this statement was made with | barn yards, ete., for which they were not well adapted,
some degree of truth say a hundred years ago.

Now | on.acceount of their non-absorbent character. Now the

it is but of small importance in the State. In South|article known as pine hair, or pine fiber, is a new and | Ellendale, Dak.
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A HUNDRED-ACRE peat bog has been discovered near
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CHURCH AT STRATTON.

The new church now being built from Mr. Jackson’s
designs at Stratton, in Hampshire, England, is to super-
sede a very mean modern structure of brick, which
stands on low ground in Stratton Park. The new
church, which is being erected atthe expense of the
Earl of Northbrook and the Hon. Francis Baring, is
situated on higher ground nearer the village. The
materials are brick with flint facings and dress-
ings of Chilmark stone externally and of chalk inter-
nally. The spire is of timberand shingled. The seats

and other fittings are to be of oak throughout.—Build-

ing News.

Decorative Notes,

In a handsome dining room finished in old oak, the
high-backed oak dining chairs are upholstered in a
manner that adds greatly

to the beauty of the room :

ed similarly, and the border as a. whole is seen between
narrow bands of heavy strandsof yellow filoselles caught
down by heavy brown silks; these portieres are sus-
pended from heavy brass poles. Some book shelf cur-
tains in the same room are also interesting, showing
a conventional lotus frieze. These curtains are of fine
dark old red cloth, on which is applied a frieze band
of old red silk sheeting, showing a running conven-
tional lotus pattern, the flower worked solidly in dull
blues and olives against a background of olive formed
by the leaves, the curving stems of which and of the
flower are worked in brown reds. These curtains
harmonize beautifully with the old oak of the book
shelves and other furnishings. In this room the win-
dow curtains are of rich old red Taikun without orna-
mentation, the rich, lustrous surface of the fabric being
sufficiently handsome.

An exceedingly rich mantel valance in a handsome
drawing room is composed of silk velours of a dull but
warm purple shade, set between two bands of Irish
crochet in raw linen thread laid over the rest of the
plush, which throws its pattern out in fine relief. The
lower band of crochet is finished at the bottom with
leaf points, making a lace finish. By the tip of each
point is suspended a rich tassel of dull purple silks
and raw linen thread, with heading of silver threads.
This lace bears no resemblance to the ordinary crochet
and has not been, like it, commonized by constant use.
To gain its most pleasing effect it must be done in the
deep, warm-toned raw linen threads. In thissameroom
the portieres of the same shade show a broad frieze
insertion in the same quaint old lace, treated even more
boldly than the valance insertions, or rather overlays
of the same lace. A very rich effect is gained in a pair

of sofa cushions made for

each chair shows a hand
wrought back and seat em-
broidery in the old tapes-

try work which has recent-

ly been revived, and for
which come the softest old

colors in tapestry wools,

and designs of charmingly

quaint, medieval style.

The chairs under consid-
eration each shows a differ-
ent design of fruits and
flowers: the pear, plum,
grape, fig, pomegranate,
apple, and orange and var-
ious conventional-looking
flower ‘and foliage forms
furnishing the motifs, be-
ing expressed in the most
delightful colorings, all
subdued and softened as
by time, on a ground of
deep but rich blue; the

quaint forms of the furni-
ture and the rich color of
the oak setting off the
embroidery appropriately.
The portieres in this room,
which by the way is really
an oaken room, having
floor, walls, and ceiling in
different tones of this
wood, are worthy of men-
tion, being unusual in their
way—composed of a coarse,
deep blue Irish linen, they
are effectively ornamented
by a powdering of heraldic-
looking figures applied in
a coarse, tawny yellow
linen buttonholed to’ the
blue linen by various col-
ored polished Kells’s
threads; the ornament
being the heraldic rose
- with the five petals dis-
played, and between them
the barbs and seeds, the

barbs and seeds being em-
broidered in ol1d pink
threads outlined by brown
threads. The rose in each
figure is set on a stiff stem,
showing . two stiff leaves
on either side in a yellow
green linen buttonholed
with tawny yellow threads
to the blue ground and
veined with the same ; the

a white and gold tete-a-
tete sofa, the outer cover-
ing being formed of Eng-
lish point in gold threads
and braids; the pattern,
an ornate rose and foliage
pattern, is richly thrown
up by an inner cushion
cover of rich pink Roman
satin. The small sofa has
a tufted seat cushion in
pink and gold brocade, and
these cushions stand up-
right at either end. In
this same room a wall cur-
tain over a satinwood up-
right piano is composed
of pink satin damask, the
figure of which is followed
in gold thread with very
chaste and rich effect.

A table, made by the vil-
lage carpenter, and covered
and decorated by theladies
in the house, is now in use
in a Newport drawing
room, occupying the cen-
ter of the room. It is rath-
er large, has a circular top,
and four straight legs, in-
clining outward. A flat
piece, about fourteen
inches wide, is placed
against the legs, about six
inches from the floor, form-
ing a sort of square dado
or wainscoting around the
table. This piece has three
round openings in each of
the four sides. Itis cover-
ed, as are also the legs and
top, with rich maroon silk
plush, drawn tightly, and
nailed with small tacks.
A deep ball fringe of ma-
roon color edges the top,
and is put on with small
gilt tacks. Pretty blue
and white china plates are
inserted in the openings,
and a lovely lamp, of blue
and white china, stands
upon the table.

A rich andeffective cover
for a small table is a square
of dark red or maroon
plush, unlined, but trim-
med with a wide fringe of
gold or maroon silk tassels.
When this is placed upon

stems embroidered in old
red threads. The frieze of
each curtain shows simply a row of large heraldic
roses without stems, in old pink linen buttonholed
with tawny yellow threads, and set between two bor-
ders of curiously interlaced patterns worked in old
reds, old blues, a faded green, and tawny yellow;
these portieres are suspended by oaken rings from an
old oak pole set in sockets under the lintel of the door-
way which opens on the butler’s pantry and other
closets. The curtainsinthisroom arealso of the coarse
blue linen, but show no decoration save a conventional
frieze design of oranges and foliage in outline, worked
in tawny yellows.

Some original portieres seen in a library in antique
oak are of golden brown plush lined with old gold
sateen ; the ornamentation of the frieze is in colored
leather. The design is a conventional sunflower border,
treated in orange colored and-olive bronze leathers,
the brown centers worked in French knots in coarse
brown silks, and the stems' worked in couching and
darning stitch boldly executed in heavy olive green
filoselles ; the large yellow petals of leather are blind
stitched to the plush, and then couched in Japanese

gold thread, the leaves in olive bronze Jeather are treat-

In an ivory white and gold parlor. an attractive fea-
ture is the ornamentation of some small curtains hang-
ing in front of the open cabinets at either end of the

over-mantel. These curtains are composed of pale old |

pink Henri Deux armure, the pattern of which, of
graduated circles, is followed in couching of silver
thread, forming a silver and rose curtain of very
chaste and delicate effect, suiting well with the ivory
white woodwork. The shelves of these cabinets are
lined with an old pink plush, showing a silvery bloom
in KkKeeping with the curtains. Another cabinet in
this room has curtains of East Indian embroidery in
gold, on a creamy cotton ground, between an upper
and lower band of old pink plush. The window cur-
tains in this parlor are of pale blue Henri Deux ar-
mure, and show deep friezes of pale blue plush, on
which appears a design of interlacing disks couched in
outline with silver cord, the disks being boldly darned
in pale old pink, silver grecn, end lemon yellow filo-
selles alternately. The carp2t in this room is a Wilton
of French Renaissance scroll pattern in warm drabs, on
an old gold ground, light, yet rich, in its effect. which
resembles the silver and gold Florentine tapestries.
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the table, the clothisdrawn

up on each side to the top,
making an irregular festoon, and is fastened there by a
bow of gold-colored satin ribbon.—A7rt Interchange.

New Galvanizing Process,

‘Johann Arthur, of Rietz, has invented the following
process for coating iron with zinec. The tank contain-
ing the bath of melted lead and zinc is divided into two
compartments by a refractory partition, strengthened
by iron framework. This partition does not reach the
bottom, so that the metals are kept in fusion, as it were,
in two communicating vessels. The objects to be gal-
vanized are first passed through the melted lead, then,
passing along the bottom, come into contact with the
zine, which fills the other division of the tank, so that
the objects are heated out of contact with the air.
The bath of zinc can thus be kept low, thus avoiding
oxidation, while the objects receive a thin and highly
resistant coating of zinc.—ZL'Industria.
—_———r—

FuLL drawings, details, and specifications, ready for
the builder, for any of the buildings illustrated in this
publication, may be obtained at thisoffice on moderate
terms. Munn & Co., architects, 361 Broadway, N. Y,
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EARTHQUAKE FOUNDATIONS,
To the Editor of the Scientific American :

I send plans of constructing foundation of buildings,
which, if employed, I believe, would save a house or
any structure from damage by an earthquake of ordi-
nary violence.

The idea is quite simple, so that little explanation of
the plans is necessary to a full comprehension of them.

The structure above the foundation rests on steel
balls. These balls are inclosed between two iron plates
or castings.

I have supposed that an earthquake would not dam-
age the foundation of a building, provided the grade
comes up to the top of what is called the ‘‘foundation
wall,” or if it is otherwise strongly braced ; and that
if some mode of construction could be employed
which would permit the foundation to be moved sud-
denly in any lateral direction without carrying with it

|

the structure above, damage by earthquake would be
largely if not wholly obviated.

The weight that each ball, according to my plan,
would have to bear is represented by a surface of only
six inches square. To look at it from another point
of view, each ball has to bear as much weight asa layer
of mortar six inches square. The weight of massive
structures seems to be the main object to be contended
with, and it seems that in every case the balls would
be more than strong enough to perform their part.
The more massive the struztare, the thicker mast be
the foundation. This method of construction can be
applied to any form of building.

Braces and binding bolts would be needed thatI have
not shown in the plans. They should in most cases
be secured to the metal plates from parts projecting to
receive them. To secure the metal plates- both above
and below the balls, as well as the balls themselves
from rust, it might only be necessary that paint and
paraffine should be used. A coat of paraffine alone

would, in all probability, prevent rusting for ages.
The opening represented between the edges of the two
courses of plates by the letter A, on the full size verti-
cal section, should be pointed with mortar, thusexclud-
ing the rain and moisture.

1 bave supposed iron to be used for stays, braces and
joists. If wood should be used for joists, a special ar-
rangement would have to be provided for securing
them to the metal plates.

1t is probable that a wrought ball of steel would re-
sist more pressure than one cast. BEN. HiLL.

Tiona, Warren Co., Pa.

REMARKS.—The above plan is practicable, although
not new or untried. The noted engineer D. A. Ste-
venson was the first one to announce the principle of
the aseismic joint (see a paper by him in the ** Trans-
actions of the Royal Scottish Society of Arts,” 1868,
vol. vii., p. 557, entitled *‘ Notice of aseismatic arrange-
ments adapted to structures in countries subject to
earthquake shocks”). Anordinary Japanese house con-
sists of wooden uprights resting on rough round stones
(seearticle upon floors and ceilings, by C. P. Karr, in our
paper), which are virtually aseismatic joints; but the
roughness prevents any lateral movement from a slight
oscillation. The size of the ballsshown in the planssub-

mitted are too large. Any movement within a house
resting upon such large balls would cause a violent os-
cillation of the whole structure, with damage to the
furniture, etc. 'The balls should be reduced to the size
of buckshot. Mr. H. S. Ridings, formerly Resident
Engineer of the Iquique Railway, Peru, has proposed
a simple, cheaper, and effective plan of free founda-
tions, viz : To interpolate a layer of clean, coarse sand
one inch thick, in a convenient position, care being
taken to prevent it escaping laterally and from being
washed out. The free movement foundation principle
is admirably adapted to resist horizontal oscillations,
which seem to be the most destructive because most
common, but the ball arrangement would not provide
for vertical oscillation, in fact, it would be detrimental
as lessening the inertia of the building. Theplan is an
excellent one to support a heavy roof upon, but not a
light roof, for the latter might be lifted off by a cyeclone.

o\\'OW YN

do?” It never seems to strike them that it is
worth while to mmake themselves as secure as possible
against fire on their own account. It never seems to
enter their headsthat every establishment that is burn-
ed for the lack of ordinary safeguards is being paid for
in their present rate. 1t never seems to occur to them
that if the merchants refuse to help to reduce the fire
loss, the rates must stay where they are orgo up. Above
all, it never seems to occur to them that they must pay
all thelosses, and that the insurance companies are
only the agents to collect the money from them. And
they can’t escape it, either, any more than they can
escape any other relation modern society has prepared
for them.—St. Louis Examiner.
_— ——.tr——
A SIDEBOARD IN WALNTUT.

This sideboard is of walnut, the side-projecting cup-

board doors being filled with lead glazing, the centers
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SECTiON.

A SIDEBOARD

The detail instruction about pointing up the interstices
with mortar between the foundation and the super-
structure would invalidate the whole plan of a free
foundation. Instead of being poiﬁted up, aniron collar
should be bolted on to the upper side of the iron beam
and come down over the lower beam, not touching the
latter and hiding the joint and protect it from the
weather. The supposition that an earthquake would
not damage the foundations of a building will only
hold good when that foundation is of the heaviest
and most substantial nature, and built at the very
least ten feet below the natural surface. —EDS.

GO
Dan aa o

Care in Respect to Fire.

It is wonderful how some property owners hang back
when a suggestion is made looking to the safety of
their property by the adoption of some simple safe-
guard. “Am I bound to put in buckets of water?”
“Is my insurance vitiated if I don't put them
in?” *“What reduction will you make in my rate if I
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being of beveled glass, and the lead work gilt. Be-
hind the balusters to the top cupboards silvered glass
is placed. The sideboard was designed by Mr. R. A.
Briggs, London.—Building News.

Plans and Specifications.

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

We are assisted in this work by able architects,
and we try to make our estimates reliable, so that thé
work can be done by any reliable builder at the prices
named. Terms moderate. MunyN & Co.,

861 Broadway, New York,
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THE PHILIPPINE EXHIBITION AT MADRID.

Among the richest possessions of the Spanish em-
pire are the Philippine Islands, long celebrated for the
great variety and value of their products.

An exposition of the principal productions of these
islands has lately been inaugurated in Madrid. We
present herewith a view of the exposition building,
which consists of a light and graceful pavilion of iron
and glass, 175 feet long, 90 feet wide, and 80 feet high
at the cupola. It has an elegant front, with a fine
stairway, and a portal supported on Grecian columns.
Ricardo Velazquez was the architect, well known for
many excellent works. It was opened on the 30th of
June last with great pomp, by her Majesty the Queen
Regent.

Among those present were a large number of the ab-
original inhabitants, Philippians, dressed in their na-
tive costumes. They presented a rare and attractive
appearance. The objects exhibited show the various
forms of dwellings of the aborigines. These for the
most part consist of cabins or huts mounted on posts
at a considerable elevation above the ground.

One of the tribes has a dwelling arranged upon a
tree top 30 feet high.

so strong as to cause the fingers to become sore, or to
injure them in any way ; just enough to eat the paint
or varnish, or whatever has become accumulated
there.—Carriage Monthly.

Healthy Habitations and Defective House
Construction.

An absolutely perfectly constructed dwelling does not
exist so-day ! This is rather strong language, or asser-
tion, but it nevertheless is true. Science teaches us
that to have an absolutely healthy dwelling, we must
have uncontaminated air to breathe. Are our present-
day houses constructed to guarantee this ?

‘We propose to speak of defects, not strictly applica-
ble to plumbing ; but realizing the necessity for other
branches in the architectural line to advance with the
present-day sanitary improvements, we propose to point
out a few glaring defects that plumbers are not re-
sponsible for, and many times are unjustifiably held ac-
countable for.

The first defect we desire to call attention to in the
present-day mode of heouse construction is the enor-

mous amount of dead air space in each and every

ivory, Silk, and Gold.

The most elaborate example of interior decoration
work lately designed in New York has just gone on,
says the Star of this city, to embellish the San Fran-
cisco home of ex-Senator J. B. Flood. The house,
which is only two stories high, is in all its parts a won-
der of Louis Quinze and rococo magnificence ; but a
boudoir in ivory, silk, and gold, on the second floor, is
mentioned as a special bitof luxurious art. This room,
which opens from a hall in English oak, arranged as a
picture gallery, connects two bedrooms reached from
opposite sides. The woodwork is in enameled cherry,
with a wainscot three and a half feet high ; a border of
the wood, with its gilded decoration, marks also the
division between wall and cove. This band is on a line
and uniting with the upper section of the door frame,
which bears the distinction of a handsome piece of
carved work.

The walls are covered by hangings of satin damask
laid on plain, showing a floriated scroll pattern in tints
of blue and pearl. The wide covering is adorned in
hand modeled relief, the design showing a continuous
lattice work with interlacing vines, and the figures of
dancing Cupids breaking through atintervals. Above

NEW EXHIBITION BUILDING OF GLASS AND IRON, AT MADRID.

A great variety of interesting objects are collected,
illustrating the manners and customs of the natives,
their manufactures, forest and other productions,
fauna, ete.

In future the exhibition building, which is located
in the park of Madrid, is to serve as a permanent
colonial museum.

Finger Nail Paint.

How to clean the paint and putty from under the
finger nails, so as to have them free from all impurities,
is a question that often puzzles some painters. It is
a well-known fact that more trouble arises from heed-
lessness in this respect than from almost any other
source. In a painter’s experience, you often hear the
remark made: ‘‘We know he is a slouch ; why, just
look at his nails.” And nothing looks so untidy as
dirty finger nails. A very good plan, and one that is
easily carried out, is to get a stiff tooth brush and a
little water, drop a small quantity of ammonia into it,
and then use the brush, rubbing well the ends of
the fingers. You can wash them off with white castile
soap afterward. The ammonia whitens the skin, and
takes the yellow stain out, caused by the absorption of
the oil into the pores. We are decidedly of the opinion
that it is more preferable than just the soap alone, as

we have tried both. The ammonia need not be used

dwelling. To more clearly make this understood, we
will designate every empty, unventilated space in any
portion of a house, dead air, life-destroying elements
that prevail to an alarming degree in every house, as
constructed at the present time. These dead air spaces
are between floors and ceilings, partitions, hanging
ceilings and roof, recesses in party and side walls, front
and rear walls, unused flues, under the steps of stair-
ways, under stoops, around plumbing fixtures. The lat-
ter we have condemned before, until now fixtures are
left open with no casings. This guarantees cleanliness
in this particular, and pure air.

The dead air space in sliding-door partitions dumb
waiters, passageways, alcove rooms, and last, but great-
est of all evils, unventilated closets, soiled clothes
receptacles, ete.

Show us a house, to-day, without these defects, and
we will acknowledge you have a healthy house to live
in. We care not how well we plumb or how expensive
the plumbing fixtures are, if the house construction is
defective, with thousands of cubic feet of dead air
spaces, asmentioned, the good plumbing will often be
condemned in consequence of these glaring architectu-
ral defects.

The remedy lies in every architect’s hands.
will be the first to institute it ?—Plumbers’
Journal.

‘Who
Trade
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this is a moulding indicating an oval, and connected
with spandrels filled by wreaths. By the introduction
of a colonnade an open sky effect is produced in the
ceiling with its height of eighteen feet. The perspective,
in which the balustrade surrounding this central oval
is treated, is enhanced by the added adornment of vines
trailing over the rail.

A distinetive feature of the room consists of two wall
brackets or cabinets in framing of ivory and gold, with
delicate lines in brass work forming a border inclosing
beveled glasses around a center mirror. The furniture,
of Louis XV. style, is upholstered in silk lampas with
exquisite bright figurings on a pearl tinted ground.
The doorway hangings are of plush in a pineapple
shade, richly embroidered in appliqué and with silks of
different shades and ribbons in combination. The
covering of a white table at one side is made to corre-
spond. A crystal chandelier hung above the doorway
is supplied with candles to illuminate so fair a scene in
a fortunate man's habitation.

-0

Frosted Glass.

To give glass an appearance as if covered with frost,
brush over the surface of it a concentrated solution of
sulphate of zinc in water to which a little gum has been
added.
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ST, GEORGES VILLA AT SAINT LO.

St. Georges villa originally comprised but one parlor,
a dining room, and a kitchen on theground floor, three
bed rooms in the first story, and various secondary
rooms in the attic. Upon the whole, it was a small
dwelling that it was desired to turn to account in a
general project looking to the comfortable installation
of quite a large family.

Admirably situated, moreover, upon a high hill, it
faces in such a direction that one can take in at a

In the wing to the left are the kitchen and its depend-
encies, the servants’ dining room, servants’ stairway,
ete. In a pavilion to the right there is a study and the
main staircase

The upper stories contain ten bed rooms, with toilet
rooms, water closet, bath room, etc. Theatticcontains
a large number of servants’ rooms.

Stalls for five horses, a room for coaches, a laundry,
and quarters for the gardener are arranged in a special
building.

The main rooms are heated by a hot air stove, and
the heat of the kitchen furnace is utilized foi* warming
the atmosphere of three rooms in the upper stories.

The masonry work was executed with the schistose
ashlar of the country, laid in Airal mortar of hydraulic
lime. The bricks likewise came from Airal.—La Con-
struction Moderne.

The Effect of Sea Water on Concrete,

Those who use Portland cement concrete will be in-
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glance the picturesque grouping of the houses of Saint
Lo around the cathedral and the long perspective of
the valley of the Vire to the west. The annex build

ings, therefore, could not be allowed to hide this view ;
on the contrary, it was logical to arrange them so as to
take every advantage of the latter.

This explains the longitudinal extension of the pres-
ent villa, which, on the ground flour, comprises a dining
room, a parlor, a library, a winter garden, and a billiard
room, connected by a glazed gallery forming a covered
terrace.

actuated by a small vertical generator.
gives the best results

the reservoirs.
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As frequently the case in the country, water derived
from rains is collected either in cisterns or reservoirs,
from which it is distributed to the various stories.
Iron plate reservoirs of a capacity of 3,280 gallons,
placed in the upper part of the pavilion to the right,
above the grand staircase, receive water from a well in
the kitchen. The water is forced up by a pulsometer
This system
With a minimum expenditure
of coal, water is forced to a height of 60 feet to supply

terested in the discovery to which the Scotsman drew
attention recently. It appears that the Aberdeen har-
bor sea works have suffered considerably. The concrete
blocks have been seriously affected by the sea, and the
authorities have been rather puzzled to account for its
destructive action. Very great reliance has been hith-
erto placed by engineers and architects on Portland
cement concrete ;. but thisgood opinion has been some-
what shaken, if all that we hear of certain hydraulic
works can be substantiated. We take our information
from recent accounts that have come to us. Indications
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of failure have been observed for some time in
important sea walls constructed of concrete, and
the Aberdeen harbor works, if what we learn is
true, confirm the misgivings which are enter-
tained. The action of sea water on concrete has
been suspected of late years; but up to this time
a satisfactory explanation of the damage sustained
has not been given. Experiments have been re-
cently made by direction of the Aberdeen authori-
ties by Professor Brazier, of Aberdeen University,
and Mr. William Smith, the harbor engineer. The
decayed concrete has been ascribed to the force of
the sea and wind, though the action was chiefly
noticeable in the graving dock in still water.

The writer in the Scotsman says :

“ It is the action of the sea water under pressure
in still water that has rendered the nature of the
damage in the present instance so conspicuous ”
The quay walls and breakwater were constructed
fifteen years ago, the graving dock two yearsago,
and in all these works a disintegration of the
surface of the concrete by the chemical action of
the salt water has been going on. The entrance
walls are said to be built of Portland cement con-
crete, composed of one measure of cement, two
measures of sand, and three measures of stones,
with large rubble stones incorporated in the walls.
The wall surface is plastered with Portland cement
mortar up to 3 ft. of low water, the mortar being
made of one measure of Portland cement and one
of sand. The upper part of wall is faced with
granite.

During the process of emptying the water from
the graving dock, a hydraulic pressure varying
with the tides of from 51b. to 11 1b. per square
inch is put on this concrete skin, the water forcing
its way through the pores of the skin, producing
cracks and saturating the quay walls. The chem-
ical action is hastened in proportion to the expos-
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work. Every care is said to have been taken in the
concrete used. The cement had withstood the
mechanical tests, and the concrete had set hard.
The same failure of Portland cement concrete was
noticed by Mr. Harrison Hayter, vice-president of
the Institution of Civil Engineers, two years ago.
After a time the concrete expanded, vertical walls
of the material lifted some inches, and the surface
cracked and flaked off. In every case a white
“ cream like ” substance was observed in the con-
crete, which Mr. Hayter had analyzed, and was
found to contain 80 per cent. of magnesia hydrate,
consisting of about two-thirds magnesia oxide and
one-third water. In every case of decayed con-
crete, magnesia was present. Professor Brazier’s
experiments are confirmatory of the fact that these
deposits of decayed cements contain magnesia,
but he believes the substance comes from the ac-
tion of the sea water, and is not present in the
Portland cement, as Mr. Hayter thought to be
thecase. We cannot enter into the details of the
experiments made by Prof. Brazier on the cement
blocks, and the results he obtained by digesting
some of the cement in sea water, from which it ap-
pears that the amount of lime and magnesia con-
tained in the sea water in its original state is ac-
counted for after the cement had been separated
from the water, there being a gain of lime and a
loss of magnesia amounting to nearly all the mag-
nesia contained in the sea water. Hence the same
authority concludes that Portland cement cannot
resist the action of sea water.—Building News:

Vassar College Sewerage.

Vassar College. Poughkeepsie, N. Y., has a sys-
tem of sewage disposal for its 2,000 of population
that might well engage the attention of sanitarians
the world over. Itis simply the dry earth system,
and is represented by those concerned to be per-

ure, and is increased by the passage of water SECOND FLOOR PLAN—CITY RESIDENCE, MANNHEIM, fectly successful, inoffensive, and inexpensive. It

through the body of con-

crete. Various injuries are
reported—e. g., the joints
of the ashlar facing have
opened in parts, owing to
the loosening of the con-
crete surface beneath. The
engineer consulted Profes-
sor Brazier. Test bri-
quettes were prepared for
analysis with a view of dis-
covering the proportion of
magnesia contained, and
which was supposed to ac-
count forthe damage. The
Portland cement, it was
found, had not contained
more than one-half per
cent. of magnesia, whereas
the decayed concretes
showed an increase in the
quantity of hydrate of
magnesia of 134, 15, 22, and
in one case as much as
40 per cent. This could on-
ly bave been derived from
the sea water. Another
deleterious substance
found in the decayed con-
crete was carbonate of
lime, which could hardly
be traced in the Portland
cement of the same stand-
ard. The concrete taken
from the south breakwater
showed it to have under-
gone a similar chemical
change. The outer quay
walls surrounding the side
of the graving dock were
built of plastic econcrete or
Portland cement concrete,
mixed in the usual way
with a certain quantity of
water, and allowed to set
two to four hours, then
broken up and deposited
within frames under water
in skips with opening bot-
toms, the concrete being
left ¢n sitw in the frame.
These walls do not show
the same action or decay.
Portions have been rebuilt
with Roman cement con-
crete under water, but no
decay has been noticed in
them, and the only protee-
tion to the Portland ce-
ment concrete from the

is also extremely simple;

chemical action of the sea
is apparently a non-porous
lining eor facing of stone-
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A CITY RESIDENCE IN MANNHEIM-WERLE & HARTMANN, ARCHITECTS.
From Architektonische Rundschau.

consisting merely of two
large but shallow tanks
(for alternate filling and
emptying), the bottom gut-
tered for the efluent, and
covered with a layer of
gravel.

Above this gravel bed
is a loose flooring of
boards, on which is spread
a thick layer of soil from
the college farm. The sew-
age from all the buildings
flows into one of these
tanks, distributed over the
area of the soil filter, so
long as the effluent passes
off clear, into a neighbor-
ing stream. When the ef-
fluent grows impure, the
sewage is turned into the
other tank, and the work-
men employed on the col-
lege farm shovel out the
muck created by the mix-
ture of organic matter and
soil, and cart it back to
the fields to be replaced by
afresh layer therefrom. So
powerful and rapid is the
bacterial digestion and the
absorption of the disengag-
ed products by the salts,
carbon, ete., of the =soil,
that it is asserted, and
credibly, that no offensive
odors are experienced
eitber from the effluent or
in the removal of the
muck. The organic mat-
ter is so far decomposed
and assimilated with soil
in the average time of its
stay in the bed as to be
ready for almost immedi-
ate absorption by vegeta-
tion, and the fertility pro-
duced is said to be most
exuberant.

‘Where thereare contigu-
ous farms sufficient to uti-
lize the sewage of any com-
munity, itisnot easy to im-
agine anything either sim-
pler, cheaper, or more per-
fect than this plan. With-
in a reasonable distance
farmers would gladly cart
in their soil for the privilege
of carting it away again
as a rich fertilizer.—Sant-
tary Era.
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Preservation of Stomne,

Limestones are for many reasons eminently suitable
for constructive purposes, being cheap and easily
worked, but they readily absorb moisture. This, as it
usually contains carbonic acid, gradually dissolves
away the material of the stone, and in winter serious
injury is often caused by the freezing of this water and
its consequent expansion. Several methods of rendering
this material less porous have been proposed, but not un-
frequently the remedy has been worse than the disease.
Alkaline silicates were at one time in favor for this
purpose, but in its application soluble hygroscopic al-
kaline carbonates are formed, which seriously affect the
utility of the process. Moreover, unless care is taken
in the application of these silicates, a hard, impervious
varnish is given to the surface of the stone, within
which the water used in dissolving the silicates is im-
prisoned, and on the first frost serious disintegration
takes placee. MM. Faure and Kessler have recently
been at work on this question, and asthe result of
their experiments, recommend the use of metallic fluo-
silicates, more especially those of aluminum, magne-
sium, or zine. The surfaces to be treated are brushed
over with a solution of the salt chosen, causing on the
first application an abundant froth, due to the libera-
tion of carbonic acid gas. When dry the operation is
repeated once or twice, depending on the quality of
stone ; on an average for soft stones 1'7 1b. of solution
at 4)° Baumé are required per cubic yard. The ad-
vantages claimed are : That the process iscompleted in
twenty-four hours; it allows the stone to be polished,
and by a suitable choice of fluosilicate used, different
colors can be communicated to it ; and lastly, the pro-
cess is cheap, and applicable not only to stone, but to
all cements and mortars containing lime. The theory
of the process is that a double decomposition occurs,
forming in the first place silica, calecium, and alumi-
nium fluorides and carbonic acid gas ; secondly, a re-
action takes place between the limestone and the alu-
minum fluorides, producing alumina, calcium fluor-
ide, and carbonic acid. In this manner each grain of
the limestone is covered with an insoluble coat, mate-
rially increasing its resistance to atmospheric influ-
ences.

AN IMPROVED SURFACE PLANING MACHINE,

A strong and compact planing machine, of moderate
cost, and embodying many late improvements, is shown
in the accompanying illustration, and is manufactured
by Messrs. Connell & Dengler, of Rochester, N. Y. It
can be made to plane as wide as thirty inches, will
plane very short stuff and not chip the ends, and will
make so fine a surface that it is an especially desirable
machine for furniture manufacturers, making the stuff
ready to go through the sanding machine. The bed
plate, containing the lower feed rolls, can be raised and
lowered, for various thicknesses of stuff, by means of
inclined sides, which gives it a solid base to rest upon,
and at the same time insures accuracy of adjustment
A scale is arranged in view of the operator, indicating
the point at which the machine is set, and any change
in thickness can be effected without stopping or moving
from his working position.

The feed rolls are five and a half inches in diameter,
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THE “ AUBURN” BOILER FOR STEAM HEATING AND
THE WOODCOCK PATENT SHAKING GRATE.

A boiler for steam and hot water heating which gives
a great amount of effective fire surface, which requires
but little attention in operation, and is not liable to
get out of order, is shown herewith, and is manufae-
tured by Messrs. Woodcock & Co., of Auburn, N. Y.
Above the fire pot is a widdle section of simple but
novel construction, consisting of inside and outside
hollow rings connected by hollow arms, and coming
one above another, so that the inner rings form a fuel
magazine entirely surrounded by water. The boiler is
made entirely of cast iron, and is so constructed and
put together as not to be injuriously affected by sud-
den or severe variations of temperature.

The same firm also manufacture a shaking grate—

“AUBURN” BOILER.

the Woodcock patent—which is made of a number of
interlocking segments, as shown in the illustration.
Each of these segments has bearings at both ends, and
by means of downwardly projecting arms attached to
a horizontal shaking bar they may be tripped up at
the same angle simultaneously. There is a self-lock-
ing arrangemeént to keep the grates level, preventing
their points from being burned. T'he shaking appara-
tus can be applied either on the inside or outside of the
boiler front, the latter way preventing any dust arising
and stopping the necessity of opening the doors in
order to shake the fire. The grates keep a uniform
distance apart in shaking, and cannot pass each other,
except in order to dump the fire, thus preventing coal
from dropping through, no matter how inexperienced
the fireman may be.

Furnaces provided with these grates afford the
largest amount of air space possible, thus giving the
greatest draught and the most perfect combustion, sup-
plying the largest percentage of steam with the least
consumption of coal. They are adapted to burn coal
of any size.

>
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Design in Architecture.

What are the means by which a satisfactory archi
tectural design may be obtained ? The best general
answer that can be given to this question is, perhaps,
that which was given by the painter Opie to a young

SURFACE PLANING MACHINE OF CONNELL & DENGLER, ROCHESTER, N. Y.

all geared and driven, and planing any desired thick-
ness up to six inches.

The feed pressure is by weight and lever, the weights
resting on stops, excepting while a board is feeding
through, and the feed works are controlled by a
tightener. The cylinder is forged steel, belted at both
ends, and has heavy journals running in babbitt
lined boxes of great length, insuring solidity and steady
motion. The countershaft has twelve-inch tight and
loose pulleys, six inches face, and should make 1,000
tarns per minute. The weight of the machine is 4,000
pounds.

artist from the country, who, struck with the brillian-
cy of Opie’s coloring, timidly ventured to inquire with
what he mixed his colors. To this the gruff old paint-
er briefly replied—Brains! In that one word is the
whole theory of architecture. If a man will only
think of what he is doing, and think of that only, 1
defy him to produce a bad design. A vulgar man may
impress something of his own vulgarity upon it; a
weak man something of his feebleness ; but if the po-
sition of the art is up to the mark of the age, these
will not be perceptible to the general eye. An earnest,
purpose-like design, pretending to be nothing but what

© 1887 SCIENTIFIC AMERICAN, INC

it is—going straight to its object, and giving evidence
of careful study and thought—must always be pleas-
ing. not only to its contemporaries, but through all
ages, even if neither ornamented nor ornamental, while
no extravagance lavished on a falsehood can remain
tolerable beyond the fleeting fashion that gave rise to
it. To descend a little more to particulars, the princi-
ples of design in architecture may be classed under
four distinet heads, thus: Convenience in arrange-
ment ; economy in construction ; ornamental arrange-
ment ; ornamental construction. The first two belong,
properly speaking, to the builder, or to the engineer-
ing part of the profession, and only the last two,
strictly speaking, to architecture; but unless he gets
them done for him, which sometimes, though rarely,
may be an expedient arrangement, no architect must

THE WOODCOCK PATENT SHAKING GRATE.

neglect the former two. Indeed, the foundation of all
good architecture is that the building shall be so ar-
ranged as to meet the purposes for which it is intended
in the best possible manner. This alone will not suf-
fice to make a building beautiful, but it will go as far
toward it as almost any other quality, and nothing
that can be added will redeem the want of it.—J. Fer-

gusson.
B e —

Ebonizing.

One of the English furniture gazettes gives the follow-
ing account of the French process of ebonizing : One
of the most ingenious as well as serviceable methods
practiced by French artisans in wood is that by which
is produced a complete resemblance in the color, beauty,
and density of ebony by the skillful use of charcoal
upon the surface. None but carefully selected woods of
close and compact grain are employed for this purpose,
and these are covered in the first place with a coat of
camphor dissolved in water, and almost immediately
after with another coat composed chiefly of sulphate
of iron and nut gall. The two combinations in blend-
ing penetrate the wood and give it an indelible tinge,
and at the same time renderitimpervious to the attacks
of insects. On these two coats becoming sufficiently
dry, the surface of the wood is rubbed at first with a
very hard bru-h of couch grass and then with charcoal
of substances as light and friable as possible, the fact
being that if a single hard grain remains in the charcoal
it will scrateh the surface, which should be perfectly
smooth The flat parts are rubbed with natural stick
charcoal, the indented portions and crevices with char-
coal powder, and, alternately with the application of
charcoal, the article operated upon is rubbed with a flan-
nel soaked in linseed oil and turpentine. These pounc-
ings, repeated several times, cause the charcoal powder
and the oil to penetrate the wood, insuring a beautiful
color and a’perfect polish.

PATENTS.

Messrs. Munn & Co., in connection with the pub-
lication of the Scientific American, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty years’ ex-
perience, and have now unequaled facilities for the
preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries.
Messrs. Munn & Co. also attend to the prepara-
tion of Caveats, Copyrights for Books, Labels, Re-
issues, Assignments, and Reports on Infringement of
Patents. All business intrusted to them is done with
special care and promptness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them ; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements,
Assignments, Rejected Cases, Hints on the Sale of
Patents, ete.

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

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.
BRANCH OFFICE.—622 F Street, Washington, D. C.
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weir GOpper Weather Vanes

GILDED WITH PURE GOLD,
TOWER 0BNAMENTS, CEURCE CROSSES, FINIALS, ETC.

Vanes made from any
Drawing or Design on
Short Notice.

T. W. JONES.

SUCCESSOR TO
CHAS. C. BRIGGS,

V. W. BALDWIN,
Removed from 213 Pearl
Street to
168 Front Street,

Near Maiden Lane,

i+ DEXTER BROTHERS' ENGLISH SHINGLE STAINS -
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THE “ AUTOMATIC”
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cool the room, giving
free circulation of air
and refreshing shade,
and do not interfere
with the ordina use
of the blinds.

Attachable to Old or New Blinds.
Sold by all the Hardware Trade and by
F. 0. NORTH & CO., Manufacturers,
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NEW YORK.

Tllustrated catalogue of over 250 designs, mailed
to any address on receipt of a8 two cent stamp,
half the postage.
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276 Devonshire Street, Boston.
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FRINK’S Patent Refleetors, for Gas

o rEaeN" creosote.

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

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

The price is 75 cents a gallon for any color.

Sample Boards of Colors

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.
DEXTER BROTHERS, 55 and 57 Broad Street, Boston, Mass.

or Oil, give the most powerful, softest,
cheapest and best light known for
Chur ches, Stores. Show Windows, Banks,
Theatres, Depots. etc. New and elegant
designs.  Send ske of room. Get cir-
cular and estimate. A liberal discount
7 to churches and the trade. Don’t be de-
=4 ceived by eheap imitations,

L. P. FRINK, 551 PearlSt., N.Y.

Send for

ALL. OUR FURNACES ARE

ABSOLUTELY
GasTight

Constructed with Simplicity & Economy.
Health§, Pure Warm Air. ~ No Flues
to Stop Up._ No Mechanic
Hegulred Every Year to
ut Thein in Order.

o-&-&

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

Churches,
houses, ete.

MANUFACTURED BY

Klein Furnace Co,,

250 and 254 North Ave., Rochester, N. Y.
Also Mfrs. of Economist Steel Plate Ranges.

5" See them and you will buy no other Warm Air
Furnace. very Heater Warranted.

Klein’s Steel Plate Tubular Furnaces.

Architects, + Builders, + and + House + Owners

Should use our Lead Covered Electric Con=
ductors and Cables for circuits for Electric Call
Bells, Annunciators, Electric Gas Lighting, Incan-
descent Lighting, or for communication between Residence and
Stable, etc., and avoid the vexation and inconvenience of broken,
leaky, or grounded circuits. Our Cables are moisture proof and can be em-
bedded in the plaster walls, while the flat cable is specially adapted for arrang-

ing along the wainscoting, and staining to match. They are permanent, reliable, and economical.

standard Underground Cable C.

@9&\‘“\\ ~

GENERAL OFFICES:
No. 708 PENN AVENUE, PITTSBURGH, PA.

7
« § Telephone Building, Cortlandt St., New York.
Branch Offices : { 189 East Madison st.'reet, Chicago.’ o /

MANUFACTURERS OF /4
The WARING ANTI-INDUCTION and BUNCHED CABLES, and

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

Light Leaded Cables (containing one or more conductors) for use in Houses, or
for connecting Residence and Stable,
§2&"Send for Illustrated Circular._&3
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THE GBEAT AMERICAN PIPE COVERING

@GR
0

All Work Guaranteed.

HOT-AIR PIPES

STEAM GAS = WATER
—=={ PIPES =

i

pAT C.

PATENTED IN UNI'I"ED STATES AND

) e S
—

Thesecoverings beyond question are the best non-conductorsof heat known tothe scientific world. They
are easily applied, very durable, and indestructible. Recommended by Engineers and Architects.

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

good Heaters have been condemned and thrown awa,

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

It sends the heat where wanted. It protects the woo dwork near from fire. It is a great saving
in fuel. Tt prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire
and water have no effect on them. . They do not powder down, char. nor crack. 'They are cleanly in
application. They are neat and regular in appearance. They are applied to pipes without the use
of paste or cement of any kind.

e
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Solar Iron Clad.

This is a Cast Iron Casing, lined with tin or galvanized iron, to
prevent direct radiation of 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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WOODWORKING MACHINERY.

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

Improved Chain Bed Planer.

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

Perfection of Cleanliness and Durability.

SHARPLESS & WATTS, Patentees,
BAKER BUILDING,
1524 CHESTNUT ST., PHILADELPHIA.

Send for Illustrated Circular and References.

I.. MANASSIE,

IMPORTER AND MANUFACTURER,
88 Madison Street, Chicago, Il
A AU

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

ANDERSON ¥

PRESSED BRICK CO.

189 & 191 La Salle St.,
CHICAGO, ILL.

Front & Ornamental
Pressed Brick,

‘the latest im-
proved, 4. e.,” the
boss to Engineers,
Architec , Build-
ers, Contractors,
Farmers, and all
others requu‘ing a
low price Leveling
Instrument for
grading, measuring
heights, squaring,
or getting any de-
sired angle. De-
scriptive circulars
furnished on re-
ceipt of stamp.

JOHN W. HARMON,
65 Haverhill Street, Boston, Mass.

f
Jrick and Terra-Cotta fur-
nished from any design. y
Bricks for Arches ground to
r suit any radius.
Equal in Quality and Colo
to Philadelphia Brick.

JAMES H., BEGES & CO.,
Wilmington, Del.

HAB OUTLIVED
IMITATIONS.
ENDORSED BY
1,200 ARCEITECTS

NO TRACK ON
THE FLOOR.
NO CUTTING
OF CARPETS.
ADJUSTABLE
TQ BETTLING.

Scientific merican, Qrchitects wnd Builders Eition,
RUTHERFORD'S

METALLIC PAINT

WARRANTED NOT TO
sl TSl FADE, SCALE, OR CRACK.

1.BS K- REQUIRES NO DRYER.

?-‘?-"*“' RUTHERFORD & BARCLAY, Manufacturers,

305 Chestnut St., Philadelphia.

A
EMETALLIC
~sPAINT 2
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ANOTHER STEP IN ADVANCE!

Our Mr. Merchant having returned from England, July 25th, 1887, it
will no doubt interest Architects, Builders, and Roofers to learn that his
visit has resulted in the following arrangement with the makers of our
guaranteed Roofing Plates.

In future every box of ¢ Gilbertson’s Old Method >* and ¢ Camaret”’
will be stamped with the average net weight on each box, as follows :

“Gilbertson's Old Method” Roofing Plates.

IC 14x20 . 120 1bs. IC 20x28 . 240 lbs.
IX 14x20 . 148 ¢ IX 20x28 . 296

1 .
Camaret” Roofing Plates.
IC 14x20 . 110 1bs. IC 20x28 .
IX 14x20 . 138 « IX 20x28 .

The arrangement is also now in force that no wasters of either of the
above brands will be sold to any one in England, nor will they be shipped
to the United States.

MERCHANT & GO,

220 1bs.
276 ¢

Philadelphia, Chicago, New York, London.
ICE & REFRIGERATING kit

PHILLI® SEMMER & COMPANY.

| GL AS PLATE SHEET & LOOKING GLASS Depct
| ) e E8 SISREEEROSSES S i YORK,

FOOT-POWER MACHINERY
COMPLETE OUTFITS for CONTBACTORS and BUILDERS, |
Machines for ripping, cross-cutting, scroll-sawing, mortiging and
enoning, forming edges, grooving, gaining, ra betm_g, cutting
dadoes, and turning. Builders use our Hand Circular Rip Saw for
f the greater portion of their ripping in preference to carting their .
lum%er to a mill five minute's drive from their shops. The same
W is true in regard to scroll sawing, mortising, tenoning, cutting stuff
¥ for drawers boxes, etc. Builders using these machines can bid
N Jower and save more Mmoney from their contracts than by any
f other means. A p
h Read the Following Letters from Builders:
CLARENCE F. LEE, carpenter and builder, Morristown, N. .., says: I have h: n
Hand Circnlar Rip-Saws for about three months, and am much pleased with it. Have done the
ripping for 15 houses in that time, which is over forty miles through inch boards. Have ripped
as high as 3-inch plank.200 'I‘abk:1 is ah’s’o good for rabbeting ; having rabbeted all jambs
d sawed all drips for windows.
B‘nAmr.x. SHIELDSI,)Lima Ohio, says: “‘A few days since we had some 150 small drawers
to make for a drug store; the steam power mill wanted 50 cents each for making them.
With my foot power machinery I made them,and saved§5above good wages on the job.
If desired, these machines willbe sold ON TRJAL.
urchaser can have ample time to test them in his own shop and on the work
es them to do. Descriptive Catalogue and Price List Free.
& JOHIN BARNES CO., No.567 ----Ruby St., Rockford, 1il.

“one of your

W. F.

BES, L
SUEET BRASS BRASSWIRE
Mention this paper.

59 FULTON ST.

New Yorlk.

CHAS E LITTLE,

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

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

PATENT FOOT POWER MAGHINERY !

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

THE “ACME™ CIRCULAR SAW,

FOR FOOT AND HAND POWER,

IS SUITABLE FOR VARIOUS KINDS OF WORK, IN CUTTING-OFF, RIP
PING, MITRING, RABBETING, GROOVING, ETC. HAS POWERFUL
TREADLE MOTION; MACHINE-CUT GEARS, ADJUSTABLE TABLE
AND GAUGES, CUT8 RAPID AND IS EASY TO OPERATE.

With Two 7 inch Saws,
P R I c y BOXED READY FOR SHIPMENT, $ 4 0-0 0
L. A. GALYON, Contractor and Builder, Knoxville,
Tenn., writes: 1 would recommend the Acme Circular
Saw to all who run a Carpenter Shop without steam
power. It isespecially valuable for Rabbeting, Groov-

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

Machines on Trial. Catalogue Free.

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

© 1887 SCIENTIFIC AMERICAN, INC
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E. & H. T. ANTHONY & CO.,
591 Broadway, N. Y.

Manufacturers and Importers of

PHOTOGRAPHIC

INSTRUMENTS,
Apparatus and Supplies,

OF EVERY DESCRIPTION.

Sole Proprietors of the Patent
Detective, Fairy, Novel, and
Bicycle Cameras, and the Cele=
brated Stanley Dry P’lates.

Amateur Outfits in great varie-
ty from §9.00 upward. Send for
Catalogue or call and exam ine,

§# More than Forty Years Estab-
lished in this line of business.

LYON & HEALY

ATE onroe Sts., CHicaco, ¥

wit]l mail, free, their newly en d A
Catalogue of Band Instruments, 2\
Unlforms and uipments, 400
Fine Illustrations describing every.
article required by Bands or Drum
Corps, including Repairing Mate-
rials, mings , etc. .

g Contains Instructions for
LAmatenr Bands, Exercises _and Scales,

R ADrum Major’s Tactics, By-Laws, and a

P selected List of Band Music,

MANUFACTURED BY

CUSHMAN BROS.

& CO.,
BOSTON, MASS.

All Shades and Upholstery Goods at
Bottom Prices.

ESTABLISHED 1854,

DEVINE'S STEAM BOILER WORKS,

Marine, Locomotive, Tubular, House, and

GREENAOUSE BOILERS.

WROUGHT IRON HOT W-ATER BOILERS
A SPECIALTY.

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

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

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

AUTONATIG
FAIR VALVL

For STEAM COILS
and RADIATORS

Direct and Indirect.

Most Simple and
Reliable Air Valve
Made. Nothing to
Get Out of Order.
Has No Movable
i Plece. No Loose
B Thimbles to Fly Off.
Every Valve I1s Thor=
oughly Tested, and [
Warranted to CGlve
Satisfaction.

Manufactured by

i Thos.L. McKeen,

‘ﬁln )

L

um_-,}"‘M

g

EASTON, PA.
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THORN SHINGLE & ORNAMENT (0., g

SOLE MANUFACTURERS OF

The Best and Cheapest Metallic Roofing

TILES AND SHINGLES

YET OFFERED TO THE BUILDING TRADE.

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

covering. Two (2) sizes.

THORN'S PATENT ROOFING and WALL TILES, ¥

cotta earthen tiles, and are better, and half the cost. Four demgns or sizes are made.
All the above goods are packed a sguare t,o the box and dehvered f. 0. b. cars in Philadelphia.
For particulars, price lists, etc., address

THORN SHINGLE & ORNAMENT CO.

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

12th & Callowhill Streets, Philadelphia, Pa.

W"

. W!!lwu": :
I i

HHI

NG lﬂ

Briclx: Malkxing Machinery.

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

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

Section of Col?er-Wire-Sewed Lizht Dnuble Be]nnz, specml] adapted to use on
cone pulleys and other hard places. Manufactured by the PAGE BELTING CO., Con=

ord, N Also manufucturers of Staple and Special Grades of Leather Belting and the
& HEILCU LES? Lacing. Send for Catalogue No. 23. &0

»Uﬂjw

IN. X.

BRAY & BRECK,

Stained Glags Works,

35 and 37 Province St.,

Yy
V) 27

‘E_eaa RGO\ 2T ECICE e

(Iron Beam Protection. Patented June 3, 1884.)

HENRY MAURER & SON,

MANUFACTURERS OF

FIRE-PROOF MATERIAL

Of every description. Hollow Brick made of Clay for
Flat Arches, Partitions, Furring, etc. Porous
Terra Cotta, Fire Bricks, etc., etc.

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

WOODWORKING

BOSTON, MASS.

SEND FOR
Illustrated Catalogue and Price List,

J. M. STUTZMAN, 181 William St., New York.

Steel Alphabets

MACHINERY §tencil Cuttine
FOR Dies, Burning
= Chair, Furniture and Brands, gg:r

Cabinet Mills, Pattern
Makers’ use, etc.

Rollstone Machine Co.
48 Water St., Fitchburg, Mass,

Moulds, Seals, &e.
Liberal discount
to Agents.

Price for Tool Stamps, 15 cents per letter up to ¥ in.
Postage, 10 cents additional per stamp.

FIXNNE TAPS AND DIES.

stitute. A legitimate artists’ an
draughtsmen’s tool Applies color b;
a jet of air. Greatly economizes tim
in mechanical, engineering and arcni
tectural draughting.

scription. AIR BR®

80

Lightning and Green River Screw Plates. Bolt Cutters,
hand and power. Drilling Machines, Punching Presses,
Tire Benders, Tire UpLetters and other Labor Saving
Tools. Send for Price

Wiley & Russell Mfg Co., Greenfield, Mass.

MANUFACTURERS OF

- ROWLETT'S INDEPENDENT -

AUTOMATIC COUNTER-BALANCED"

WEATHER STRIP.

AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL
(EXPOSITION 1884

HAS xo SPRINGS, TRIGGERS or CIRCLE
{RONS; POSITIVE ACTION; CANNOT GET
OUT OF ORDER: FITS ANY DOOR.

AGENTS WANTED IN EVERY CiTY AND TOWN INTHE (.S,

SEND FOR CIRCULAR. SAMPLE STRIP, PREPAID TQ ANY
PERSON ON RECEIPT OF § 1.00. ADDRESS

RICHMOND WEATHER STRIP CO.Ricumonn, Ino.

JPO0.Box 282. FacTory 217 N.67H STREET.

MENTION THIS PAPER.

M\OND WEATHER STRIP CO.

CastlIron Gas and Water Pipes

1’5 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.

GLOUCESTER IRON WVWORRS,
CLOUCESTER CITY, N. J.
SAMUEL R. SHIPLEY, Prest. JAMES P. MICHELLON, Secy.
HENRY B. CHEW, Treas. OFFICE, WILLIAM SEXTON, Supt.
6 North Seventh Street, Philadelphia.

Clark's New Drying Exhaust and Ventilating Fans.
PATENT ADJUSTABLE WINGS.

Capacity Quickly Increased or Diminished.

Self-0Oiling Bearings. Light Running.

Durable.
PRICE LIST FREE.

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

ABEST and most RELI-
A BLE for swift running.
Chas. A. Schieren & Co.
{7 Ferry St. New York.
416 Arch St., Phila.
86 Federal St Boston.

SHIELDS & BROWN

Nanu/agunn and Sole ho;mmcqf

For BOILERS and STEAM PIPES
fon of Bt
FOR G-AS AND WATER PIPES.
Prevents Sweatin, lF and Freezing.
The Best Non-Conductor of Heat and Coldin the World
Send for illustrated descriptive Circular, and name thispaper.

143 Worth Street, New York.

78 and 80 Lake Street, Chicago.

HW.JOHNS

LlQUlD PAINTS

Asbestoe ding Fel
Steam Pmki%gﬁsnéoiéeer c%:eMgs,
Fire Proof Pain ments, Etc.
Samples and Descriptive Price Lists Free,

H. W. JOHNS MP'G CO., 87 MAIDEN LANE, N. Y.

0SY HOMES!

" How to Build Them.
Contains 96 pages, showing
complete designy of 10 jow:
cost houses, with valuable in- -
formation for those who wish :
to build economically. Post-
paid on receift of price.‘25c.

TH, Archltect.
228chool St., Boston.

WOODWORKING
MACHINERY,
PLANERS AND
MATCHERS,

PONY PLANERS, g
Hand Matchers, -
Solid Plate and J

HSTABLISEND 1837.

< I. J. WHITE,

Il-
—MANUFACTURERS OF—

EDCE TOOLS AND MACHINE KNIVES,

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

314 EXCHANGE STREET, BUFFALO, N. Y,

© 1887 SCIENTIFIC AMERICAN, INC
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ROOFING TILE.

Bricks, Tliles

—— AND —

Terra Cotta.

RECENTLY PUBLISHED

A PRACTICAL TREATISE ON THE MANU-
FACTURE OF BRICKS, TILES, TERRA COT-
TA, ETC. Including Common, Pressed, Or-
namentally shaped and Enameled Bricks,
Drain Tiles, Straight and Curved Sewer
Pipes, Fire Clays, Fire Bricks,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,
ete., including full detailed descriptions
of the most modern machines, tools,
kilns, and kiln roofs used. By CHARLES
TaOMAS DAvis. Illustrated by 228 en-

ravings and 6 plates. 8vo, 472 pages.
%rice $5.00.

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

ABSTRACT OF CONTENTS.—Chapter I. The
History of Bricks. Chapter II. The Different Va-
rieties of Clay, their Characteristics, Qualities, and

alities, Chapter 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 groducts. and the necessary ma-
chines, etc. Chapter VII. Terra Cotta. Chapter
VIII. The Manufacture of Roofing Tiles and Sewer
Pipes. Chapter IX. Ornamental Tiles, etc. Index.

& An Iustrat d Circular, containing the full
Table of Contents of this impo tant book, will be sent
free and freeof postage to any onein any part of
the World who furnish us with kis address.

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

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

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

THE ARCHITECT'S AND BUILDER'S
Pocket Companion

AND PRICE BOOK.

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

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

Enlarged, Revised, and Corrected. 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.
R

A Great Repository of Practical and
Sclentitic Information.

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

. 2 free of postage to any address 1
Just Ready. Price #: > frs i getes ny n

The Techno-Chemical Receipt Book

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

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

A circular of 32 pages, showing the full Table
of Contents of this important Book, sent Iy mail,
free of postage to any one in any part of the World
who furnish lis address.

HENRY CAREY BAIRD & CO.,
Industrial Publ shers, Booksellers, and Importers,
810 WALNUT ST., PHILADELPHIA, PA., U.S. A.

Shimer’s Variety Moulder, with

Surface Moulding Attachment.

panels with pattern guided by pin that automatically takes its position when you
FUR s‘NK'N start the Machine, and drops out of the way when you stop it. The Cutter in the
overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the
handle shown in the cut attached to an eccentric lever that is automatically locked to the one position

when at work.
from Surface Moulder to Variety Moulder, disconnect the rod that runs the incl ne

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

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

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

SAMUEIL J. SHIMER,

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

s REDUCING VAIVE

IVES SATISFACTION WHEREVER USED

OFFICE 22 CENTRAL ST. BOSTON. MASS.

TO DRAET voonl

STEAM HEATERS

—AND—

Steam Heating Appliances,

The Globe Steam Heater.

Manufactured by

Glohe Steam Heater Co.,
North Wales, Pa.

*I0]BOH UWIB3)S SQO[H) JO MALA [BUOIIOOY

Black Diar

ALL SIZES.

PORTABLE and

BRICK SET.

Patent Self-Cleaning Ash Pit

Obviates labor, dirt, and an-

Common Sense Clinker-

noyance. Sure preven-

CrushingGrate. Great sav-
tive from fire caused
ing of labor and fuel.

by hot ashes. Perfect Dump.

Patented and Manufactured by

Tha Schoen Heatar
and Stowe Ga,

Office and Salesroom

13 North Elevanth 3,
Philadelphi.

AN
) e P S

SEND FOR ILLUSTRATED CATALOGUR.

AGENTS WANTED IN EVERY TOWN.

© 1887 SCIENTIFIC AMERICAN, INC

“BUILDING”
Architectural Weekly.

Published Every Saturday.

Devoted to Architecture, Engineering, Furniture,
Decoration, and Ornament.

Subscription, . . . . . . $6ayear.
Sami)le subscription of three months, . . $1.50
Single Copies, « « + . . . 15cents.

—20:

MONTHLY NUMBER.

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

details.

Subscription, . . . e $1.%5 a year.
Samfle subscription of three months, . 50 cents.
SingleCopies, « . .« « o . 15 cents.

208

NEW BOOKS.

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 91 illustrations. One octavo
volume, cloth, price, $1.50.

Architectural Studies.

, Yol. XII.
JUST PUBLISHED, PART 6.

$500 to $2,500 Houses, giving g)erspectives. ele-
vations and plang, with specifications, bills of ma-
terials and estimates of cost. One Paper Portfolio,
12 plates, Price, $1.00.

PLATE. PLATE.
1.—$500 House. VIL.—$1,000 House.
IT.—$700 . VIILIL.—$1,000 .
IIL.— . IX.—$1,200 .
IV.— . X.—$1,500 .
V.—$900 1.—$2,000 «
VI.—$1,000 » XIL.—$2,500 «
—

PraART 7.
INTERIOR WOODWORK

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

Plates XIIT and XIV.—Two China Closets, with
details. XV.—Parlor Mantel, with details. XVi—
Book Shelves, with_ details. XVIL.—Staircase
Screen, with details. XVIIIL.—Two Bedroom Man-
tels, with details. XIX and XX.—Entrance Hall
and Staircase, with details. XXI.—Bathroom, with
details. XXIIL.—H all Fireplace, with details,
X XIIL—Library Bookcase, with details. XXIV.—
Dining-room Mantel, with details.

PART 8.
STORE FITTINGS.

LIST OF PLATES.—Plate 25, Counter and
Showcase, with Details; 26, Detached Case, with
Details; 27, Wall-shelving, with Details; 28, Tele-
phone Case, with Details; 29, Counter for ‘Drug‘
gist, with Details; 30, Wall Cases, with Details, 31,
Two Counters, with Details; 32, Two Detached
Cases, with Details; 83, Prescription Counter with
Details; 34, Perfumery Case, with Details; 35, Wall
Shelving, with Details; 36, Cashier’s Desk, with
Details. One Paper Portfolio, Twelve Plates,

Price, $1.00.
A Most Complete Work of Details.

MODERN
Architectural Practice.
20:-

A Large Comtry Homse i Detail

By BRUCE PRICE, Archt.

This namber contains twenty-four 12x15 plates,
and full specifications illustrated by woodcuts and
diagrams. One Large Quarto, 12x15, Boards.

Price, $5.00.

02

Architectural Studies.

VOL. T.

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

PART 1.—LOW COST HOUSES,
gnzq designs, with elevations, glans. details, speci-
cations, bills of materials, and estimates of cost.
}Zéar%ltzéu) lates of practical designs, costing
rom ,000.
PART I11.—STORE FRONTS AND INTERIO
DETAILS. 12platesand descriptive letterpress. R
PART 11{ —STABLES. Containing 12 plates
of Stables, suitable for village lots, ranging in cost
O Y - SEASID
o E AND SOUTHERN
HOUSES. 12 plates of designs for Cheap Houses,
with ample verandas, suited to a summer climate.
AT 0T RUTLDIN
' V.-OUT- GS. Containi
glat{as_ ot designs of Small Stables, Summef lfl{]c::lgse{f
avilicns, Privies, Fences, Gates, etc.
Each of these Iyarts may be obtained separately
when desired. Paper portfolio, 12 plates and de-
scriptive letterpress, $1 each.

W. T. COMSTOCK, Publisher,
23 WARREN ST., NEW YORK.

including
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THE LATEST & BEST IMPROVED

BRICK -

LBy .

Jp WEGHT 7000

WEIGHT 7200 LBS.

FOR BOTH STEAM
AND HORSE POWER,

CK MACHINE

ROPULLEY.

Frank B Mallorv

MALLORY'S

ST ANDARD SHUITER WORKER

Opens and closes the blinds without raising the window.

Automatically locks the blinds in any position.

Best and cheapest blind hinge.

Incomparable for strength, durability, and power.

Can be applied to old or new houses, of brick, stone, or wool.

Send for Illustrated Catalogue to

FLEMINGTON, NEW JERSEY, or
60 LIBERTY STREET, NEW YORK.

SEND FOR ILLUSTRATED CATALGGUE

HENRY MARTIN,

INVENTOR, PROPRIETOR,
AND MANUFACTURER,

139 CHESTNUT S
LANCASTER, PA., U.S.A,

HOR & FOWER BRICK M

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

JF. DUNFERE & CO.,

Wood Carpet and Weather Strips

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

B. G. UNDERWOOD,

ADVERTISING AGENT,
fices, Public

361 Broadway, New York,
AND
31 Pemberton Sq., Boston.

YVENTILATOR.

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

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

ITHE HAYES %

b

Patented May 4th, 1886.

COMBINATION SQUARE.

_e|4|||x“ﬂx“l\,:zll‘mxu‘ 1 41‘\L;.]rlw‘u(swj'i][‘.‘ '

el

This tool, with its
sliding blade and stock
having right angle and
mitre faces, level and
scriber, is more than a
substitute for a whole
set of the common
kind. It can be used
in many places and for
purposes that a station-
arg lade cannot.
end for price.

L. S. STARRETT,
Manufacturer of Fine Tools, ATHOL, MASS,

For Bulk Windows,
Adapted for Dwellings, Stores, Hospitals, School Rooms, Of-

Institutions, &ec., allowing ventilation without
Manufactured and sold,

EUREKA SPIRAL SCREW DRIVER.

i i ew by pushing on the end of handle in 4 of the time of the old method. C. E. Jen-
ningg 1&11 ggl,v § ? \s{?l;xgen{s,pand all the principal Hardware i)ealers throughout the world. Made in two

gizes, price for each $1.25 and $1.50.

Decatur Coffin Co., Decatur, Il

PARQUET FLOORS

(BUTCHER'S PATENT).

The only Wood Flooring made on the correct 1Iln'inciple, being laid with
[l perforated metal tongues so that Floors of any thickness from 14 inch up
M can be laid and blind-nailed.

: Butcher’s Boston Polish ig the best finish for Hardwood Floors. For sale
Hl byagentsin alllarge cities. Full information on application to

THE BUTCHER FLOORING CO.,
9 and (| Haverhill Street, BOSTON,

MASS.

MORSE ELEVATOR WORKS.
Morse, Williams & Cao.

Successors to CLEM & MORSE,

Passenger 3" 29"

T ~Eeigns ELEVATCRS

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

PHILADELPHIA.
NEW YORK OFFICE : 108 Liberty Street.

JOHN WHEELER,
CARPENTER and BUILDER

ORNAMENTAL RUSTIC

WORXKX.
Medals from American Institate,
And other Associations.
P. O. Box 140.

ﬁ;qﬁ ¥
L-CTHE ONLY GENUINE ) s

UNEQUALLED for CEMENTING g%
wood, glass, china, paper, leather, &¢c. Always JFpucaid

(AT AR ARas (o e
Cleveland St., Orange, N. J.|  BUSSIaCement Co. ,sampiszocatampe

FFIRST-CI.ASS
HEATING APPARATUS,
J. REYNOLDS & SON,

Thirteenth and Filbert Streets, PHILADELPHIA,
) —Manufacturers of—

*Stoel Air Tight Farnace,

KEYSTONE
Steel Furnaces.

BRICK SET AND PORTABLE.

PA.

For Anthracite and Bituminous
L Coal or Wood.

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

passeNncEr ELEVATO Rg; |

MANUFACTURED BY

HOWARD IRON WORKS,

BUFFALO, IT. 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

o GRAVES’
BELEVATORS,

PASSENGER and FREIGHT,

MANUFACTURED BY

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

Special Offer

To the progrletors of Planing Milis, Sash, Door
and Blind Factories and wood-workers general-
ly. Upon recelpt of business card we will send

you a copy ofour ‘‘ General’ catalogue.
GCOODELL & WATERS,
3031 Chestnut Street,
PHILADELPHIA.

© 1887 SCIENTIFIC AMERICAN, INC



HIN'TS TO CORRESPONDENTS.

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

Refterences to former articles or answers should
give date of paper an;ieémge or nnmber of question,

Inquiries not answe in reasonable time should

e 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 Intformation on matters of
personal rather than. general interest cannot be
expected without remuneration.

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) W. H. writes: Will you tell me the
reason that an ax at one corner, and sometimes both,
cracks in tempering it, and how to prevent? Also a good
receipt for small springs, such as main spring to gnn
locks, and other small springs? A. To preventthe crack-
ing of an ax in hardening, have the iron poll split to
‘receive the steel bit, not the bit to receive the poll.
Heattheiron as well as the steel, and plunge into clear
cold water until chilled. Use the best of cast steel for
gun lock main springs. Forge to size. Donot use a
file on the springs. Heat over a charcoal fire, harden
in water, and draw the doubled over portion to a blue.

(2 A. L.—For aquarium cement use
1 gill plaster Paris, 1 gill litharge, 1 gill fine white
sand, one-third gill resin finely powdered. Mix thor-
oughly dry. Take what may be required for immedi-
ate use, and make a putty with boiled linseed oil and a
little drier. Not too soft. Apply at once, as it sets
quickly.

3) O. H T. asks (1) how to prepare
green paint which will stand the heat of steam and not
scale off and change color, for painting a steam engine.
A. Use a chrome green ground in japan, and put on in
scveral thin coats, and then coat it over with a good
body wearing varnish. 2. Please give the dimensions
for making a water tank which will hold four barrels of
water. A. Make the tank to hold 1614 cubic feet, or, if
round, 2% feet diameter, 4 feet 2 inches high, or 3 feet
diameter, 2 feet 10 inches high. If square, 216 feet
square by 2 feet 8 inches high.

(4) V. B. asks: What is used in grain-
ing machines to stain poplar lnmber in imitation of
Spanish cedar? A. Just exactly the composition of the
stain used we cannot say, but quite likely a solution
such as can be made by boiling 14 pound madder and
2 ounces logwood chips in a gallon of water and brush
well over while hot; when dry go over the whole with
pearlash solution, 2 drs. to the quart. If not exactly
the shade, it can be modified by altering the proportions
of the ingredients.

(B) W. 8. writes: 1. In cutting rafters,
what istermed third pitch ? I claim that the rafters
raised onme-third of the width of the building is third
pitch; others say it is not. Who is right? A. One-
third pitch is a rise equal to one-third the horizontal
line from end to peak plumb line, or the width of the
building for a single roof, or one-sixth the width of
the building for a double roof. 2. If I take 8 inches on
the blade of my square and 5 feet 4 inches on the
tongue, will it give the bevels for a third pitch? A.
Your figures in second query are not correct; 8 inches
by 24 inches will be correct. 8. In drawing water from
a well, over a single wheel, does a 10 inch wheel draw
any harder than one 20 inches? A. A 10 inch wheel
will draw no harder than a 20 inch if the axle is pro-
portionate and in good order. 4. Is there any part or
place on a locomotive drive wheel that is at rest while
the locomotive is running? If so, what part? A. The
part of a wheel that touches the rail is theoretically at
rest with reference to the rail.

6) F. E. writes: 1. I find the statement
made that whitewashing cast iron will prevent or
rather diminish radiation. What then becomes of the
heat which was radiated before the surface was white
coated? Is it carried through the fine into the outer air,
or is it still given off into the room? A. Carried
through fiues and other outlets. 2. Willit be advisable
and economical to whitewash a school room stove? A.
No; do not whitewash.

(7) J. B. asks if there is an artificial
process of petrifying wood, and explain the process.
A. Wood cannot be petrified artificially in the same
manner as is done in the natural way, as that is by sub-
stitution of silex in place of the wood. Saturation of
wood by soluble silica or water glass will make it hard,
or it may be covered with a thin coat of mineral matter
as is done in some mineral springs. The real petri-
factions are the work of ages.

(8) C. A. M. asks: How are the figures
and lines made on steel tapes? A. The lines and
figures are printed upon the steel ribbons with asphalt
varnish instead of ink. The tapes are then putina
bath of acid and etched to the required depth. For the
bath use to one gill of acetic acid or good strong

vinegar, 20 drops nitric acid. Time, five to ten minutes
for light work.

(9) F. S. asks (1) whether there is any
way of inlaying bronze or brass letters in stone except
by heating process. Can it be done in a similar way to
filling teeth in dentistry? A. Letters and devices cut in
gems are filled with gold foil by pressure with smali
tools. Lettersare cast and inserted in artificial stone
by making the stone and inserting letters (name and
address) before it sets, then finishing off the surface.
Letters cut in dovetail in stone may be filled with
ama]gam of copper filings and mercury, which after
setting may be finished with the surface of the stone.
Metals may be also deposited in such cnttings by the
electrotype process. 2. Is there any way of filling
seams in hard wood by using fine sawdust and glue?

Seientitic mevican, Qrchitects and Builders Edition,

If 80, how should it be prepared to make it waterproof,
as it is for a hard wood fioor? A. You may fill seams
in door with sawdust and shellac varnish that will be
waterproof.

(10) P. 8. asks how to hang a grind-
stone on its axle to keep it from wabbling from side to
side ? A. It requires a pretty fair mechanic to hanga
grindstone to run true and stay true. Itis supposed
that you have no flanges upon the axle. The hole
should be at least three-eighths or one-half inch larger
than the axle, and both axle and hole square; then
make double wedges for each of the four sides of the
square, all alikeand thin enough, so that one wedge
from each side will reach clear through the hole. Drive
the weages from each side. If the hole through the
stone is true, the wedges will tighten the stone true;
if the hole is not at right angles to the plane of the
stone, it must be made 8o, or the wedge corresponding
must be altered in the taper to meet the irregularity in
the hole.

(11) P. 8. M. asks: Are not V-cone
pulleys and round belts as powerful asfiat belts on
light machinery, and would they not be better for foot
lathes? A. V-cone belts—jointed belts built up in this
shape—are used to some extent in places where a large
amount of power has to be transmitted, and there is not
room for a large flat belt, but these belts are not con-
ridered as efficient as fiat belts. In light machines,
such as sewing machines and those of similar require-
ments for power, round belts are used on a pulley with
channeled face, with perhaps as good or better effect
than the same weight and strength of leather would
give if flat, but the object is rather to serve convenience
in construction than gain power.

(Continued on page X.)

WBusiness and WPersonal.

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

*“The book has been prepared for young members of
the profession; and one of the leading objects has been
to elucidate in plain English a few important elementary
principles which the savants have enveloped in such a
haze of mystery as to render pursuit hopeless to any but
a confirmed mathematician.”’—From preface to first
edition of Trautwine’s ** Pocket Book.”

Pays well on Small Investment.—Stereopticons, Magic
Lanterns, and Views.illustrating every subject for public
exhibitions. Lanterns for colleges, Sunday schools, and
home amusements. 152 page illustrated catalogue free.
McAllister, Manufacturing Cptician, 49 Nassau St., N. Y.

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

‘Wanted—SCIENTIFIC AMERICAN, vol. 50, Nos. 4, 16,
and 18. AddressC. A. M., SCIENTIFIC AMERICAN Office,
New York.

Steam jacket feed water boiler and purifier. New cata-
logue free. Wm. Baragwanath & Son, 40 W. Division St.,
Chicago.

Pedestal tenoner. All kinds woodworking machinery.
C. B. Rogers & Co., Norwich, Conn.

Stationary and boat engines, boilers. Best and cheap-
est. 1to10 H. P. Washburn Engine Co., Medina, Ohio.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mtg. Co., 138 Jackson St.,
Chicago, 111.

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

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

Link Belting and Wheels. Link Belt M. Co., Chicago.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J

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

Nickel Plating.—Sole manufactarers cast nickel an-
odes, pure nickel salts, polishing compositions, ete. $100
‘‘LAttle Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip lL.acquer Kristaline.
Complete outfit for plating,etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 9 Liberty St., New York.

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

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

60,000 Emerson’s 1887 §%™ Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U. 8. A.

Pat. Geared Scroll Chucks, with 3 pinions, sold at same
prices as common chucks by Cushman Chuck Co., Hart-
ford, Conn.

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

The best Dynamos for Light, for Nickel Piating, Elec-
trotyping, etc, are made and warranted by the Excelsior
Electric Co., New York. Send for catalogue.

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

‘““How to Keep Boilers Clean.” Send your address
for free 88 page book. Jas.C. Hotchkiss, 120 Liberty St.,
N.Y.

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

Durrell’s imp. nut tapper. Taps 16 to 2 in. New imp.
bolt cutter. Howard Bros., Iron Works, Fredonia, N. Y.

For best leather belting and lace leather, including
Hercules, see Page Belting Co.’s adv., p. 133,

Double boring machines. Double spindle shaping
machines. Rollstone Machine Co., Fitchburg, Mass.

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

Send for new and complete catalogue of Scientific

Books for sale by Munn & Co., 361 Broadway, N. Y. Free
on application.

e

Scientific American

FOR 1887.
The Most Popular Seientifiec Paper in the World.

Only $3.00 aa‘[fnﬂr‘,l 'il:lgztl:;ﬁ I:lwvl;;srt.age. Weekly.

This widely circulated and splendidily {llustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Klectricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Nutural History, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular reswme of the best scientific in-
formation of the day; and it 1s the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulutes.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—62 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extri copy of the SCIKNTIFIC AMERT-
CAN will be supplied gratis for every club of five subscribers
at $3.00 each ; additional copies at same proportionate
rate.

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

ableto
DMTITIT & CO.,
361 Broadway, New York.
T EL B

Scientific American Supplement.

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

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

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
tor one year for $100. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Puablishers SCIENTIFIC AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIEXTIFIC AMERICAN i8 now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America.
Terms,whensentto foreign countries, Canadaexcepted.
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,

Building Plans and Specifications.

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

Those who contemplate building, or
who wish to alter, improve, extend, or
add to existing buildings, whether wings,

orches, 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

'THE TiFFANY

Grass CoMPANY
MEMORIAL WINDOWS
GLASS WORK DECORATIONS
Designs and Estimates submitted.

Louis C. TiFFaNy, Pres. PRINGLE MITCHELL, M ger.
Joun Du Fars, Sec. Joun C. PraTT, T7eas.

333-335 Fourth Ave, New York City.
509 Pullman Building, Chicago.
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ORCESTERS
[UNABRIDGED QVARTO

DICTIONARY
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‘With or without Denison’s Patent Index.
Eidition of 188Y%.
ENLARGED

BY THE ADDITION OF

ANewPronooncing Biographical Dictionary

of nearly 12,000 personages, and

A New Pronouncing Gazetteer of the World,

noting and locating over 20,000 places.
= Containing also P
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 Th ousands of Words not to be
Found in any Other Dictionary.

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

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

Oliver Wendell 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 Recocnized Authority on Pronmnciation.

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

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

From Hon. Edward Everett.

* His orthography and unciation represent, as faras
I am aware, the most approved usage of our language.”

From Hon. James A. Garfield.

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

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

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

J. B. LIPPINCOTT CO.,

PUBLISHERS,
715 and 717 Market St., Philadelphia.

Home Sanitation.

A Manual for Housekeepers.

BY THE SANITARY SCIENCE CLUB OF THE ASSOCIA-
TION OF COLLEGIATE ALUMNZE. 50 CENTS.

Science says, ‘* We commend this little book to
housekeepers, and hope that it will have wide cir-
culation.”

The Boston Herald says, ‘ The subjects of the
question listsare the situation of the house, and the
care of the cellar, drainage and plumbing, ventila-
tion, heating, lighting, furnishing, clothing, and
food and drink ; and if one can return affirmative
answers to all the questions, one may justly expect
that one’s days will be prolonged, for one’s house,
dress, and food will be perfectly wholesome.”

The Beacon says, ‘* Every housekeeper should
read, learn, and inwardly digest ‘ Home Sanita-
tion.’ It is excellent, being in full harmony with
the assured results of scientific research, and plain
enough to be intelligible to a farmeror the wife of
a mechanic. The country will be much happier if
this book be studied in every home, be it palatial
or never so humble.”

The Cottage Hearthsays, ' The women who com-
pose the Sanitary Science Club have done a grand
bit of work, simply and quietly, in this little book,

which contains directions, so easy and clear, that
they cannot be misunderstood, for keeping our
homes pure, sweet, and wholesome. Our house-
keepers cannot better invest fifty cents than in the
purchase of ‘ Home Sanitation.’”

DISCOURSES ON ARCHITECTURE.
By E. E. VIOLLET-LE-DUC. 2 vols. 8vo. Richly

and copiously illustrated. $15.00.

A new edition of this noble classic of architecture
and gesthetics.

JAPANESE HOMES AND THEIR
SURROUNDINGS.

By EDWARD S. MORSE, Ph.D,, late Professor at
the Tokio University, Japan, etc. With 307 Il-
lustrations. 8vo, richly bound, $5.)0; in half
calf, $9.00.

HENRY VAN BRUNT says: ‘‘Professor Morse’s
book is well worthy of study by every architect
and decorator because of its fresh ideas in design
of detail and construction, and because of its gra-
phic presentation of an artistic spirit manifested
in the work and manners of a whole nation.”

* For cultivated people having tastes which lead
them to take pleasure in beautifying their homes
and surroundings, we know of no other publica-
tion so brimful of suggestion and valuable informa-
tion as this handsome and profusely illustrated
volume.”—Scientific American.

MURAL PAINTING.

By FREDERIC CROWNINSHIELD. 1 vol. square 8vo.
With numerous diagrams and full-page helio-
type illustrations. $3.00.

HOMES AND ALL ABOUT THEM.
B¥ E. C. GARDNER. 710 pages, Illustrated, $2.50.

nvaluable instructions and suggestions as to in-
terior decoration, exterior finish, and varied forms
of architecture.

Complete Catalogue of 1llustrated and Fine Art
Books, Juvenile and Educational Works sent fres to
any address on application. Send for it.

TICKNOR & CO., Boston.
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FODT EAST HOUSTON ST

COLORS

TIN TIN STRIGTLY PURE.

For Painters’ and Builders’ Use.
Cannot be exxcelled for PTURITTY and FINEINTESS.

MANUFACTURED BY
EDW. E. JILLARD,

BEUREKA COLOR WORKS,
1645 NORTH TENTH STREET, PHILADELPHIA,

HOT-WATER HEATING,

For Groenhouses and and Ilwallmgs

HITCHINGS & CO.,
233 Mercer Street, N. Y.

3 CENTS POSTAGE FOR ILLUSTRATED CATALOGUE,

arrers Nateral Asplall Roofing

FINALLY PERFECTED AND TESTED BY TEN
YEARS OF PRACTICAL USE.

a75-233 EAST 20™ 5T
CHICAGO ILL.

PA.

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” Frelt

FOR ROOF FOUNDATIONS.

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

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

How to Build a Perfect Home.

IT MAKES
Cheaper, Warmer, Drier and Stronger House

than Brick or Stone.

A

THE PLASTER WILL NOT CRACK.

oo

The Middleville School House was built in Au-
gust, 1886. There are two school rooms, each 35x50
feet. The ceiling of the lower room is covered
with HALL'S SHEATHING LATH, and is not cracked.
The upper School tramp over this ceiling. The
ceiling of the upper room was put on with o a style
4-foot lath; nothing overhead but the garret ; that
ceiling is cracked; both put on at the same tlme
the same masons and same mortar on each.

MIDDLEVILLE, HERKIMER CO., N. Y., }
March 18, 1887.

J._T. HALL, EsQ., ST. LoUis, MICH. :

Dear Su'—Durmg the past year the Middleville
Union School District built a new school house, in
the erection of which we used a quantity of your
patent ‘“SHEATHING LATH,” both for outside
sheathing and ceilings, The building has now
been in use more than six months, and at this time
we find that the ceilings upon which your Lath
were used are in perfect condition, while those up-
on which the common Lath were used are already
badly cracked.

The two styles were used in similar locationsin
the building, the Patent Lath on the first story and
the other on the second story, the rooms in both
being alike, so that what settling there may have
been in the 'bulldmg would apply alike to both.

We take pleasure in recommending your Lath
as, in our opinion, far superior to the old style.

ery respectfully.
A. E. NS,

IC!
Pres’t Board of Edw:atton
W. HAMLIN,
Olerk Board of Education.

UTIicA, N. Y., March 18, 1887.

I concur in the above statemen
H. SYMONDS.
Architect.

For information, address

For ceilings under floors, when strength and
solidity are required, the HALL SHEATHING LATH
is far superior to anything heretofore offered to
the public. It ties the joists firmly together, there-
by preventing the possibility of warping or twist-
ing, and stiffens the floor and ceiling sufficiently to
obviate the necessity of bridging.

The old style 4-foot lath adds nothing to the
STRENGTH of the ceilings. The joist always spring
more or less in drying, some in one direction and
others in another direction, and the small nails and
small lath cannot hold the joist. But the SHEATH-
ING LATH, well nailed on, will hold each joist to
its place, and unites and solidifies the whole ceil-
ing, so that what was trembling and weak with the
old style becomes solid and strong with the SHEATH-
ING LATH.

This statement is full explanation wHY the old
style ceiling does crack, and also why the Sheath-
ing Lathed wall will not crack.

The Sheathing Lath is invaluable for city ceil-
ings and expensive buildings where cornice and
center pieces are put up.

The mason has a solid foundation to which to
nail, and the annoyance and trouble of fastening
to the old style lath is avoided, and in every way a
better job can be done with the Sheathing Lath.

The Sheathing Lath furnishes a foundation for
deafening, and thus saves a large expense.

l. G. JENKINS, Oswego N.Y.

BLINDS and SHUTTERS

ARE NOW MADE

Blind Tenon

A DESIRABLE

IMPROVEMENT.

:0:

= : Our outside work is put

together with paint.

02

= ‘We also manufacture

DRESSER DOORS
AND
OUTSIDE SHUT-

TERS.

202

PENFIELD & VAN AUKEN, Oswego, N. 1.

F. W. DEVOE & CO.

(Established 1852)

PURE
MIXED
PAINTS

We desire to call attention of consumers to the fact
that we guarantee our ready mixed pa.mts to be made
only of Bure linseed oil and the most permarent pig-
mgx)t& hey are not ‘‘Chemical,” *“ Rubber,” “ Patent,”

Flre;t)root " We use no secret or patent metkod in
manufac uring them by which benzine and water are
made to serve the g)urpose of pure linseed oil. Sample
cards, containing desirable shades, sent on applica-

on,

FINE VARNISHES,
WOOD FILLERS,
WOOD STAINS.

ARTISTS’ MATERIALS,
MATHEMATICAL INSTRUMENTS.

Catalogues of our different departments to responsible
parties.

Cor. Fulton and
William Sts,,
NEW YORK.

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

ADAMANT

WALL PLASTER.

MANUFACTURED BY

It is hard as marble, and will last as long as the building.
It does away with the warping and shrinking of doors and casings, it not being necessary, as with common
plaster, to saturate the building with water.

Adamant
Manufacturing occupied the next. .
Com pany_ It floes n<.)t cracl.i or fall off, even in case of leakages.
— It is applied easily by any good mason.
OFFICE:

62 EAST GENESEE STREET,
SYRACUSE, N. Y.

© 1887 SCIENTIFIC AMERICAN, INC

The New, Cheap, and Only Superior
Substitute for Common Plaster.

It costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper.
It saves waiting several weeks or months for the building to dry out. A room finished one day can be

It is the only material with which repairing can be done neatly and  to stay.”

{5 For Prices and Estimates, or Further Information, Apply to or Address the Company.
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IMPORTANT

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

ROSENBERCS | g

Inside Work,

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

They possess more
body, higher luster,
greater resisting pros=
perties to atmospheric
influences, action of
water and alkali, are
more elaétlc, will not
scratch or mar white,
and are more durable,

Requiring great dura=-
bility, use No, 2 ELAS-
TICA FINISH,

For

MARK Outside Work,

RECISTERED

FINISHES

NO.I ¥ NO.2.

Requiring extreme
durability, use No. 1
ELASTICA FINISH,

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

190207 Avenue B. STANDARD VARNISH WORKS,

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

Send for Samples and Full Particulars.

ROOFING * SLATE.

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

BANGOR., PENN.
Address correspondenceto J. EDGAR MITCHELL, Sec’y and Treas., Allentown, Pa,

The “Barry” Hanger.

*-&
-0

Each wheel on the ¢ Barry Hanger*’
is on an independent axle. All other
hangers have the two wheels on one axle.
Consequently, when one track settles more
than the other {(as they frequently do), the
axle ““tips,”” and carries the door side-
wise toward the lowest track, causing an
unpleasant rubbing against the track or
casings below. The ‘“Barry Hanger”
overcomes this trouble, and a door will run
as easy and true in the cemter, when
there is a variation of one-half inch or
more in the height of the tracks, as it
would when they are perfectly level.

—MANUFACTURED BY—

S YRACUSE BOLT CO,
SYRACUSE, N. Y.

- PECORA -: MORTAR -: COLORS -:

C i .
MOORE & BEERS,

were Hrerlt crar of
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ST "THE BRIDGEPORT WOOD FINISHING 6O <)

G. M. BREINIG AGENT,PRNGRALT A MvIaciosy NEleLFOR_D,GONN_ <
¢ NEW YORK BUSINESS OFFICE,96-98 MAIDEN LANE. MANUFACTURERS OF

EVERY VARIETY OF
PLAIN and FIRE PROOF

BUILDINGC PAPER,
ASBESTOS PAPERS,

Waterproof and Inodorous Papers, Plain and Courru-
gated Carpet Linings, Deadening Felts, Roofing Ma-
terials, Tarred Board, &c, &c.

Two and Three Ply
Keystone Prepared Roofing
Send for Samples and Delivered Price List ** B.”

H. F. WATSON, Manufactu’r, ERIE, PA.
Daily Capacity of Mills, 60 Tons.

—TEE—

Standard Wood Tarning Co.

l w 58 BAY STREET, !
0

Jersey City, N. J. L !

MACHINE - TURNED §
BALUSTERS

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

% PEDESTAL a1d TURNED NEWELS. N

STATIR RAILS,

Of all dimetr:)sion%, worked, ready

CHANDLER & FARQUHAR
> 177 Washington St.,
BOSTON.
] New England Agents for
kY BARNES’ FOOT POWER MACHINERY
AND DEALERS IN
sts’ Supplies of Every Kind

A Machini

Sendtwo stamps for illus. catalogue.

put up.
Encyclo- ]’5)ia]xlm:mcld Book ft'}-ee,
edia of rills an 25¢. for
Send 4c. Stamp for our 82-page 7013 Engrav Lightning mailing it.
Catalogue, containing 200 Illustra- ings of Hydraulic American
tions of Balusters, Pedestal Newels, wnﬁgL L ELL Well Works,
Brackets, Drops, etc. TOOLS, 8l Machines I Aurora, 1,

A New and Improved

Metal Roofing Cement

Just Patented.

This cement withstands the elements in winter
and summer. It does not crack and costs only one

uarter what soldering costs. Once put on, it is
there alwaﬁs.

State rights to manufacture for sale to the right
parties. For further information address,

HEINRTY FREI, Patentes,
KANSAS, ILL.

MENTION THIS PAPER.

Architectaral Sheet-Metal Works.

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

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

ARCHITECTURAL AND ORNAMENTAL

IRON STAIRS, GRILLES,
GUARDS, GATES, RAILING.
Special attention to Ornamental Work.

Vault, Area, and Skylight (Cement and Iren).
Designs, Estimates, and Catalogues on application.
MANLY & COOPER MFG. CO.

4150 Elm Ave., Philadelphia. 271 Broadway, N. Y.

| ANDERSON & DICKEY
Arhitesbuna] Wood Turning

—AND—

Spiral Moulding,

4 3 Bristol Street
BOSTON, MASS.

All kinds of Newels, Stair Posts, Bal- \\
usters, Rails, Table and Chair
Legs, etc.
Wood Mantels, Office Fittings, In-
terior Decorations, etc.
Rope Moulding and Twist Screen
Work, etc. Architects’ Designs
a specialty.
Estimates given. Send 2-cent stamp
for illustrated catalogue.

AN

=1

R

Send for
CATALOGUE m
F. F. F.

WELLS BROS. & C0., °"SFASL

MANUFACTURERS OF
Screw Cutting Machinery and Tools for Machinists’,
Oarriage Makers’, and Blacksmiths’ Use.

HE NEW LITTLECIANT

LD,

ESTABLISHED 1844.

SAMUEL H. FRENCH & CO.,

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

PAINT MANUFACTURERS.

Strietly Pure Lead, Zine and Colors, Dry, in Oil, Japan,
and Ready Mixed for Use.

MORTAR COLORS

BLACK, BROWN, BUFF, AND RED.

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

HOYT & BROTHER

Manufacturing Co,,

AUTRORA, Ial..
MANUFACTURERS OF

¢ NEW .<
WHEELERS JPATENT WOOR JULLER. [
PREINIGCS LITHOGEN $ILIGATE JPAINT.
LITHOGEN PRIMER. . WOOD STAINS
CSILEX FLINTANM FELDSPAR.

PAMPHLET GIVING DIRECTIONS FOR_FINISHING HARD WOOD FREE TO ANY ADDRESS.

VAR AA/

<
Q)
Q

‘Wachioeryfon Working Wood,

Planing Mill Machinery
a Specialty.

Send for Cataloguie.

CHILTON PAINTS. |

in use. Sample cards of col

The Chilton Manuf’g Oo. would call the attention of Architects
and persons desiring a good article to their Pure Linseed 0il
Paints. The most durable and therefore t e most econom cal

147 Fulton St., New York.
141 Milk Street, Boston.

ors sent on application,
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STEW ARIT'S
MACHINE-WAXED

SHEATHING.

Ahsolutely Water-proof, Air-proof and Decay-proof.

ODORLESS AND PERFECTLY CLEAN TO HANDLE.
The Cheapest and Best in the Market.

FOR LINING BUILDINGS UNDER CLAPBOARDS, SHINGLES, SLATE OR TIN.

Put up in rolls containing 650 square feet each, and at the low price of
$2.00 per roll (less than one-third of a cent per square foot).

SAMPLES FREE BY MAIL.
W. H. STEWART, 74 Cortlandt Street, New York.

5 Send for Samples and Illustrated Pamphlet of STEWART’S PATENT
LAP-SEAL READY ROOFING and TRON-FIBRE PAINTS.

Bartlat’s Wronght-Tron, Brick-Lined Portable Furmace.

THE VETERAN,

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

@:® NO DUST,
| NO GAS,
NO SMOKE,
NO DAMPERS.

No Overheated Cast-iron Surfaces.

Fire Clay Lined Fire Chambers.

The Veteran is made of Heavy Boiler Plate Iron. A Shaking
and Dumping Grate is attached, which will give you great
satisfaction in its control and management. Pure warm air in
great abundance. Every furnace is warranted to give perfect

satisfaction.
ESTABLISHED 1847.

b Job Bartlett's Sons, (0th & Filbert Sts., Phila.

ESTIMATES AND ADVICE FREE.

Scientific Qmevican, Qrechitects and Builders Edition. '

Pedigns
Jurnishied,
E4timates Given,

Cormespandence Soliciied,

Hofiday
Goodd.

HAYDEN BROTHERS,

Hardwood I.umber,

MAHOGANY AND VENEERS,

LUMBER DRING- A SPEIALTY,
22d and Jefferson Streets, CHICAGO.

BUFF AND BLUE
AMHERST AND BEREA

SANDSTONE

Sawed stone of all kinds. Sawed and split flag-
ging, curbing and gutter stone and bridge stone.

THE CLEVELAND STONE CO., CLEVELAND, 0.

Send for illustrated catalogue.

The Old

F. C. YARNALL, President,

EXCELLENT BrAck CopriEs of Architectural
Drawings, Sketches, etc.,, by the Patent

AUTOCOPYINT ==

AUTOCOPYIST €O., 166 William St., New York.

formity of color.

PHILADELPHIA.

Bangor Slate Company.

I. S. MOYER, Sec. & Trecas.,

Q U A R R I E S BETHLFHEM, PA.

T.ocated at Bamgor, Pa.

This Company is the original operator in the Bangor Valley, and continues to manufacture
the Blue Roofing Slates which have become so celebrated for fineness of texture and uni-

Address correspondence to THE OLD BANGOR SLATE COMPANY, at office, BETHLEHEM, PA.

CARPENTERS’ MACHINERY,

HAND AND FOOT POWER.

Lathes, ip S,
Cross Cut
Tenoners, Saws,
Mortisers, Combined
Saws,
Scroll Saws, | Jig Saws,
Groovers, Edge Mould-
5 ers,
Formers.
Dado Heads.

FRED. A. RICH, 25 South Canal Street, Chicago.

y The Decorator +
+ and Furnisher.

f A magnificently illustrated
magazine devoted to the one
subject of home adornment, both
L in  furnishing and decorating.
3 It is an artistic and practical
{ answer to every inquiry and
§ want in beautifying the home.
4 The Decorator and Furnisher

[
P -

!

! articles on decoration by the
™ best writers and most prom-
g inent artists.

- The most successful magazine of its
#§ kind in this country, and it deserves all
theprosperity it enjoys.—Buffalo News.

N Yearly Subscription, $4.00. Si gle Copies, 35¢,

80 & 82 East 14th St., New-York.

ARTSTAINED

FOR CHURCHES, DWELLINGS, Etc.

Keystone Stained Glass Works,
271 SOUTH 5th ST., PEILADELPHIA,

GLASS

© 1887 SCIENTIFIC AMERICAN, INC
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The Combination Heater.

LEADS EVERY

THE IMPROVED ECONOMY

HEATER

IN ITS MANY POINTS OF MERIT

HEATER MADE.

SIMPLE, PRACTICAL, ECONOMICAL,

EMBODYING

DURABILITY and ABSOLUTE SAFETY.

Low Pressure, Radiates Heat with from 1}6 to 3 pounds of Steam. One fire generates both
Warm Air and Steam, increasing its capacity 25 per cent. over any All-Steam Apparatus. Automa-
tically regulated, maintaining a uniform temperature.

Our System of Warming Buildings with Steam Radiation and Warm Air insures

PERFECT VENTILATION.

THE ECONOMY WARM AIR FURNACES

Have a reputation that is neither excelled nor equalled for

DURABILITY, POWER, AND ECONOMY,
and are guaranteed in every respect.

SEND ForR NEW 72 PAcE CATALOGUE,
giving full particulars, descriptions, and illustrations of 7 different styles of the

Combination Heaters

AND THE

Economy Warm Air
FURINACES.

Manufactured solely by the

]. F. Pease Furnace

Syracuse, N. Y., and Toronto, Ont.

Eastern Agents.—EARL B. CHACE & Co., 208 Water St.,
New York; JOHN DEMAREST, General New England Agent,
112 Portland St., Boston ; W. H. FENNER & CoO., Providence

Western Agents.—ADKINS & HOFFMAN, 177 East Ran-

88 HEATING & PLUMBING CoO., 705
Kansas City, Mo.; ARTHUR A. POND, 35 Washington
Ave. South, Minneapolis, Minn. ; GAGE & HORTON MF@. Co.,

dolphsit.. Chicago, Il ; GO

Main St.,
1231 Olive St., St. Louis,Mo.

Co.,

The Double Radiator Economy

‘Warm Air Furnace.

The

M. H. JACOBS

FURNACE CO,,

Manufacturers of the celebrated wrought iron spiral radiator and steel dome portable

WARM AIR
FURNACES

With Hot Water
Attachment.

Mogt Perfect and Darable

THE KING
of HEATERS

It wears the

Crown of
SUDETHOrLY.

Most Economical

POWERFUL.

The Spiral Radiator i8 exciting universal attention and careful examination by the public, as evi-
denced by the drift of popular favor. A cursory examination alone is sufficient to show its merits and

superiority. It combinesall the requisites of a successtul furnace, viz.:
ency, and Power to Economize and l{adiate the Heat Desired.

Future Maintenance Effici-

. No less attention hasbeen given to the

qualities upon which depend the health and vitality of our families.
MANUFAOTURED BY

M. H. JACOBS’ FURNACE CO., Syracuse, N. Y,

The Dunning Patent

Wrought Iron Boiler

IS THE BEST FOR

Low Pressure Steam Heating

An automatic, noiseless, and easily
managed Heating Apparatus.
Insures a warm house through night
and day, free from Carbonic Acid Gas,
Smoke, and Inhalable Ash Dust.

OVER (3,000 IN USE.

Made in eleven sizes, suitable to heat
from the smallest Cottage to the largest
Business Block, and in six different pat-
terns, as follows: A

As a MAGAZINE BOILER which re-
quires attention but once in 24 hours;
as a SURFACE BURNER that will burn
Hard or Soft Coal, Wood or Coke; as a
HoT WATER BOILER for Green House
and Hot Water Heating, and as a Porta-
ble Boiler to be set without brick: also
in two sections, so that it can be taken
through small door or window, where
whole one could not enter.

Send for New INustrated Catalogue.
AGENTS WANTED.

Correspondence solicited from Archi-
tects and persons building.

MANUFACTURED AT THE

NEW YORK CENTRAL IRON WORKS,
69 Exchange St., GENEVA, N, Y.

Ylotes and Queries.

(Continued from page vi.)

(12) J. F. M. asks why a steam pump
working with forty or fifty pounds of steam will not
pump water against sixty or higher pressure. A. It
will pump against 60 or 100 pounds pressure if properly
proportioned.

(13) J. J. W. asks: What height and
width inside should a brick chimney be made to give
sufficient draught to burn tan bark after being bleached
and not dried? Length of boiler being 14 feet over
all, tubes 12 feet long, 86 in number, 24 1nches diame-
‘ter. Furnace being double, i. e., double the size of an
ordinary one. Have you any idea as to what number
of bricks it would require to build same? A. About 60
feet high, or perhaps more, according to location for
dranght, and about 2 feet square inside at bottom.
Wet tan burning requires large furnace or oven capa-
city, and exceptionally good draught. Such chimney
will probably take about 80,000 bricks.

(14) D. J. R. asks: Howwill it answer to
put a circulating boiler for bath tubinto the cellar, run-
ning the pipes to a hot water back in the room above?
Will there be danger of an explosion, or will the hot
water circulate downward to the boiler from the range,
and the cold water rise from the boiler to the range?
A. Your plan will not work. There will be no circula-
tion. Put the boiler in the same floor with the range,
and draw from the top into the bath. Make the cold
water connection into the bottom of the boiler, and
have the pipe open to the reservoir or water supply, 8o
as not to produce undue pressure from overheating
when the hot water is not required for use. Care
should also be observed in making the connections be-
tween the water back and the boiler so as to insure cir-
culation.

(15) J. P. asks (1) how to take the rust
off a bicycle, the rust having been on over a year. I
have tried oil and sand, also oil and emery paper. A,
Rub with kerosene oil or spirits of turpentine. 2. Alsc
is there any solution to make steel shine just as if it
was nickel plated? A. Nothing except polishing. 3.
Also of asolution, when you dip nickel or silver pieces
into it, it will gold plate them, without a battery? A.
Wash thoroughly a quarter of an ounce of gold chloride;
then add it to a solution of 2 ounces of potassium
cyanide in one pint of distilled water; shake well. and
let stand until the chloride is dissolved. Add 1 pound
prepared Spanish whiting. Expose to the air till dry,
and then put away in a tight vessel for use. When ap-
plied, it is mixed into a paste with water. and rubbed
on the surface of the article with a piece of chamois
ekin or cotton flannel. The surface of the article
ghould be thoronghly cleansed before the plating pow-
der is applied.

(16) C A. B. writes: I have been trying

for some time to get a steam radiator bronzing that will

not tarnish or burn off after it has been on a week, as
most of the articies used now do. What 18 the best
liquid to mix the bronze with To produce that result?
A. Use a dry bronze nowder, and then cover with a
coat of transparent colorless varnish. This will be
found more satisfactory than any mixture.

(17 E. T. T asks: What is the geo-
metric center of a triangle? A. The geometrical center
of a triangle is the assumed center of gravity for its
surface, and may be found by bisecting the sides and
drawing a line from the points of bisection to their op-
posite angles. The point of meeting of these lines is
the geometric center.

(18) S. H. B. asks for information upon
the subject of slate pencil manufacturing from soap-
stone, the machinery used and the process employed.
A. Soapstone pencils are mostly made in New Hamp-
shire near the quarries. The soapstone is sawed in
blocks the length of the pencil, then into slabs of the
proper thickness, then run through a set of thick saws
that cut half way through the slab and round one side,
when the slab is turned over and run through on the
other side. Or in better machines there are two sets of
saws, above and below, so that the slabs are pushed
through, cue following another, and are delivered fin-
ished except pointing. The pointing is done with a ma-
chine or a quick running grindstone.

(19) W. E. L. asks: 1 Is there any ma-
chinery in successful operation for manufacturing lam-
ber, furniture, etc., from sawdust? A. Sawdust and
shellac pressed in moulds have been used for ornaments
for furniture and fancy articles, and there is a so-called
terra cotta lumber made of sawdust and clay, then
burned in an oven. This is as near making lumber out
of sawdust as we have yet come. 2. A New England
paper recently told of a Western mill that was running
the largest circular saw in the world, 60 feet diameter,
700 revolutions, and 12 inches feed. What are the trne
figures? A. The big saw you speak of was reported as
6 feet in diameter, and we believe a few such are in use
in Wisconsin and Minnesota, although 60 and 66 inches
have until very lately been the largest sizes.

(20) B. S. H. asks: 1. Is there any ink
which is black at the time of writing and which will
gradually disappear? If so, how made,and how may
it be made to appear again?  A. Boil nut galls in
aqua vite; put some Roman vitriol and sal ammoniac
to it, and when cold dissolve a little gnm arabic, and it
will, when written with, vanish in twenty-four hours.
We do not think that it can be made to reappear. 2. Is
there any simple method of making the carbonate of
sodium from the chloride? A. Sodium chloride is a
natural product, and is the basis for the manufacture of
sodium carbonate, and therefore there is no simple
method for the process asked for. The addition of
carbonate of silver would probably bring about the
desired result. 3. How may stove polish be taken off
nickel plate so as to leave the surface bright? A. Re-
move the stove polish with warm soap suds. 4. How is
the appearance of lightning prodnced in a theater? A.

Lightning may be produced in theaters by means of
lycopodium. A quantity of it is thrown from a bellows
across somesuitable flame.

1) A. R. 8. asks for a receipt for
making a covering or paint for a wooden aquarium, so
thewater will not penetrate it. A. Use alining of melted
asphaltum. A good asphaltum varnish would likewise
be suitable. SCIENTIFIC AMERICAN SUPPLEMENT, No.
158, gives receipts for cements for aquariums.

@2) T. G. C. asks if slight scratches
can be removed from sheet glass by any chemical. A.
Ammonium hydroxide (hartshorn) will probably take
the scratches off.

(23) G. W. asks for recipe for staining
new mahogany a deep rich red without hiding the
grain; also the best polishing material—and how to
apply it—after the furniture is so stained. If a filler
should be used, please give recipe. A. The following
is used when furniture is repaired, and the old wood can-
not be matched, so that the work presents a patched ap-
pearance. The pieces are washed with soap lees, or
dissolve quicklime inwater and use in the same man-
ner; bui be careful not to let either be too strong, or it
will make the wood too dark; itis best therefore to
use it rather weak at first, and, if not dark enough, re-
peat the process till the wood is sufficiently darkened.

(24) J. G. H. asks : What is the best and
most durable preparation to paint smoke stacks and
other surfaces subjected to heat? A. Coal tar makes
a good paint for smoke stacks. If it 18 thin enough to
add a little finely ground plumbago, it will keep its
color better for it. A paint made with boiled oil,
lamp black, and plumbago is also good, and will keep
its color fairly on heated iron work.

(25) J. N. W. asks: 1. At what speed
should small circular saws, two inches in diameter, be
run for cutting brass and iron? A. For brass, fifty or
sixty revolutions; for iron, forty, to be varied accord-
ing to the size of thearticle cut. 2. How canI harden
these saws without warping? A. Heat the saw toa
good red and then place it between two masses of cold
iron—the top of a cold anvil and a planed cast iron
bench block are good. Unless the saw is over one-
eighth of an inch thick, it will be hardened and be
straight. If thicker, plunge it into water. In either
cage brighten it and draw to a low straw. While
warm, these saws may be straizhtened, if warped, by
judicious blows of the hammer on an anvil. 3. At
what speed should iron be run in the lathe? A. Good
results come from a speed of eighteen feet per minute
when the iron i8 clean, the lathe solid, and the tool pro-
perly ground and adjusted.

(26) J. M. K.—You can straighten band
saws in the following manner: Put the saw on to the
machine and under tension, just as it is to be used.
TUse a steel straight edge 10 or 12 inches in length to
find the lumps or twists, which mark with chalk so
as to know where to hammer. Now hold the oval face
of a millwright’s or carpenter’s hard wood mallet op-

© 1887 SCIENTIFIC AMERICAN, INC

posite the chalk marks and against thesaw, and witha
light oval-faced hand hammer knock out the lumps.
Commence carefully, do not strike too hard. Exam-
ine your saw often with your straight edge to see how
you get along, and you will soon be able totake out
twists readily and get your saw perfectly true, J.E.E.

@7) C. N. asks for a formula for a
walnut stain on poplar wood that will not raise the
grain. A. Take 1 quart water, 114 ounces washing
soda, 21¢ ounces Vandyke brown, ¥ ounce potassium
bichromate. Boil for ten minates and apply with a
brush either in hot or cold state; ortry this: Spirits of
turpentine 1 gallon, pulverized asphaltum 2 pounds;
dissolve in an iron kettle on a stove, stirring continu-
ally. Can be used over a red stain to imitate rose-
wood. To make a perfect black add a little lamp
black. The addition of a little varnish with the turpen-
tine improves it.

@8) E. A. H.—One of the simplest and
best methods of rendering the basement walls of a
building damp proof is to construct on the outside
an area wall, so that the earth does not restdirectly
against the main wall of - the house, but only
against the outside wall or casing of the area. To
form such an area, build a wall half or ene brick thick
parallel to and some 2 or 3 inches from the main wall,
and form at the bottom a channel or gutter connected
with the drains, so that any moisture or water finding
its way in through the outer casing may be conducted-
away and will not therefore penetrate into the building.
Thoroughly ventilate the areas by means of air bricks
or other suitable connectlons with the outer air, and
connect with one another by making through connec-
tions underneath the floor joists. Be very careful that
the main wall is laid on a good and efficient damp
course. The top of the space between the area and
main walls may be covered in all around the building
with bricks—ornamented or otherwise, as preferred—
on a line just above the ground. Another plan of
effecting the same object is to dispense with the area
wall, and in building the brick work to cover the
whole of the work on the outside with a thick layer of
bituminous asphalt. The plaster on the inside is in
this case often rendered in nearly neat Portland
cement.

FuLL plans and specifications for any of
the various buildings illustrated in this
work may be obtained, on very moderate

terms, at this office. These include
churches, schools, dwellings, enlarge-
ments, extensions, wings, ete. The two

volumes for the past year, which may be
purchased for $3, contain nearly 200 eleva-
tions and many plans. Address Munn &
Co., 361 Broadway, Architects and Build-
ers Edition SCIENTIFIC AMERICAN,
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Duplex Steam-Heater Co.

Manufacturers under FISKE’S PATENTS,
10 Barclay Street, New York.

"HUTHMXUIAF AEINV A SINIDY

Largest Steaming Capacity.

Locks of one piece. No cleats or springs.
ple and perfect. Made in four sizes, of Copper,
Tin, Steel, or Galvanized Tin.
Roofing Sundries.

Anne Shingles.
list, special to the trade.

W.W. MONTAGUE & CO., 8an Francisco, Cal., Pacific Coast.
KNISELY & MILLER, Chicago, Ill.

GEO. TRITCH HARDWARE 00., Denver, Col.

PHILLIF'S & BUTTORFF MF6. CO., Nashville, Tenn.
McDONALD, KEMP & CO., Toronto, Sole Agts. for Canada.
JEROME TWICHELL & CO0., Kansas City, Mo.

Twenty three Awards of Merit for Superiority.

THE OLDEST, THE BEST,
THE CHEAPEST.

>0

Sim-
Full line of

If you want an antique finish get our Queen
Send for Catalogue and price

WHOLESALE AGENTS:

Walters Shingle.

81 T-0011 puB endoreye) poyBIIsSN{[] 10j PUey

Simplest in Construction.
WRITE FOR REFERENCES AND DISCOUNT.

The National Sheet-Meta! Roofing Company,

Nos. 510, 5122, 514, 516, 518 & 520 East 20th St.,

New York, U. S. A.

WEBSTER'S UNABRIDGED DICTIONARY.

h or without Patent Index.
The latest issue of this work comprises

A DICTIONARY

containing 118,000 Words, and 3000 Engravings,

A CAZETTEER OF THE WORLD

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

A BIOCRAPHICAL DICTIONARY

nearly 10,000 Noted Persons; also various Tables,
gravings. “Itisan ever-present and reliable

School-master to the whole family.” ALL IN ONE BOOK.

Webster is Standard Authority in the Government Printing Office and with the U. S. Supreme Court, and is
recommended by the State Sup’ts of Schools in 36 States, and by the leading College Presidents.
Published by G. & C. MERRIAM & CO., Springfield, Mass.

The best practical English l)i(-tionnry ex-
tant.—Quarterly Review, London.

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

it IMPROVED FLORIDA
STEAM HEATER

The best and most complete House Heater in the world.
Self-feeding, sutomatic, portable and saves all expense of
brick-work. Most economical. Carries steam from 10 to 12
hours without attention. Compact. 14sizes,from4 to 6 feet
high. Anti-ciinker grate, easily shaken, no dust. Sales larger
than the combined sales of all reputable Steam Heaters,

n ACTUAL US

all givmg the best satlsfactlon Fstimates furnlshed on appli-
cation. Send for Illustrated Catalogue. Addr

PIERGE, BUTLER & PIERCE MFG 60,

SOLE MANUFACTURERS, SY
GEO, B. cmm, 97 Wllllnm sc.. New York.N Y
CO., Chicago, Ill.

RANE BRO!
8. RO Sl)N & Co., Bnltllil!ore, Mad.

JA
X s 8t, Lo

xo NELAON Mien ¢
JAMES P wooD & co.,'Pmnddphh. Pa

GATES IMPRUVED HUT WATER HEATER

The following Special Ad-
vantages over other Methods
of Heating

1st.—OVER HOT AIR FURNACES.—No
Dust! No Burnt Air! No Gas! and abili-
ty to send the heat where it is wanted,
without regard to direction of wind or
height of cellar, and using less fuel for
amount of space heated.

2d.—OVER STEAM, HIGH OR Low
PRESSURE.—From thefact the tempera-
ture of water in radiators can be between
70° and 212° or higher, thus adapting it to
all degrees of outside temperature,
thereby, taking the season through, it
makes a great saving in fuel in this point
alone, besides the comfort of having a
bu.ldmg evenly heated.

3d.—OVER OTHER HOT WATER SYS-
TEMS.—In all others, the water goes to
Radiators from one common reseérvoir.
Therefore, being next to impossible to
have all roomsheated alike. Different
rooms will receive current of water at
different rates of speed. With this sys-
tem all rooms can be heated alike, when

OFFICE OF WILLIAMS MANUFACTURING Co.
NORTHAMPTON, MASS., July 12, 1887.
MR.E. N. GATES, EsqQ., Springfield.

Dear Sir: 1t gives me pleasure to inform you of the working of
your Hot Water Circulation that you put in for me. 1am perfectly
satisfied with it. I think it far ahead of steam or furnace heat. 1t is
simple to manage, and gives a soft, soothing heat. No dust, no noise,
and no danger. 1 can heat five rooms with less coal than I could two
rooms with the best stove made and I cheerfully recommend it to

less cost than any other system of hot
any one putting in heating a‘p{g:‘lll;_:ttlrsmy. R. S. BARTLETT. water heating to do the same work.

For Illustrated Circular, References, and Full Particulars, address

E. N. GATES, SPRINGCFIELD, MASS.

desired, from the fact that each current
is provided with an independent boiler,
and the hot water must go where the
pipe leads, and you have perfect control
over every room, and can be put in at

“THE AUBURN”
STEAM HEATING BOILERS,

Automatic, Self-Feeding, Portable.

Requires attention but once in from twelve to
twenty-four hours. Fuel magazine surrounded by
water. Self-locking shaking grate. Waste of coal
impossible. No dust. No gas.

he Woodcock Patent Shaking Grate,
For Boiler Furnaces of all DescriptionS

Saves its cost in a year, supplanting all other shak-
ing grates. No waste of coal. WNo burnt or broken
grates. Self-locking, and as nearly automatic as a
grate can be made.

Send for Illustrated Catalogue.

Woodcack & Co, Aunburn, N. V.

HEHSTABLISHED 1843.

Manufacturers of

Stabie Fitlings and Fixfuss,

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

POULTRY YARD APPLIANCES, ETC.

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

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

“ MERSHON” PATENT

SHAKING GRATE

For Steam and Hot Air Furnaces. The most re-
liable and Perfect Shaking Grate in the world.
Send for catalogue. ‘ Mershon Patent Shaking
Grate, Heater and Range Works,

1203 Filbert Street, Philadelpbia, Pa.

TIMBER
GAINING
MACHINE.
- Special Mach-

3 inery for Car
Work and the
latest improved
= Wood Working
*Machinery of
all kinds.

C. 8. Rogers & (o.,

NorwicH, CONN.
5109 Liberty Street,
W YORK.

SUMMER ® WINTER

In our Homes, our Offices, and Schools
MAY BE POSITIVELY ASSURED BY ADOPTING

k. The Brown & James Heating Company's

SYSTEM OF HEATING

HOT WATER CIRCULATION.

This method of heating is worthy of investigation by all who con-
template building, or changing their heating apparatus.
We will be pleased to furnish information in detail.

THE BROWN & JAMES HEATING CO,
2131 Wabash Avenue, Chicago.
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THE PERFECT COMBINED STEAM AND WARM AIR HEATING APPARATUS

Manufactured by the

W

i =

o

Brick set: 3sizes, 86, 40and 48 inch.

i
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|
1

o
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WEIR

individual merits.

eater requires.

catalogue.

Steam & Warm Air Heating Co.

1410 & 1412 N, SIXTH ST., PHILADELPHIA, PA.

The combination system through this apparatus is not an experi-
ment, but an established fact, having beaten straight steam 33}4 per
cent in radiation, and in the cost of its production.

Its triumph over the old hot air heating has been four to one (4 to
1), and removes all objections from both systems when run upon their

The apparatus consumes coal according as the temperature out-
side demands, therefore preventing waste, giving a better return for
its cost than any heater yet introduced to the public.

From apparatus in operation, we will prove its efficiency and

ower, with less trouble in management than an ordinary hot air

Parties wishing heating apparatus will please send for illustrated

& NIXON

Portable: 3sizes, 28, 32, and 36 inch.

B. J. JOHINSOIN,

Roofing Slate

MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC.

ESTIMATES FURNISHED ON ALL SLATE WORK.

QUARRY, OFFICE,
BANGOR, PA. 18 BURLING SLIP, N, Y.
CHENEY & HEWLETT, | ORAWING e,

Architectural Tron Works,

WROUGHT AND CAST ITRON WORK
FOR BUILDING PURPOSES.

N.CHENEY. |
C. HEWLETT. §

01 BROADWAY

OFFICE, { NEW YORK.

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

1aE0SOTE -
GW%DSTAINS

FOR SHINGLES,
CLAPBOARDS. FENCES.ETC

SAM!—.CABTORT

S BY S EET
70 '517.;3 BosTON
SEND FOR CIRCULAR

THE BARAGWANATH STEAM JACKET

Feedwater Boiler and Purifier.

Boilsthe feedwater. Keeps the boiler clean.
Saves boiler repairs. Saves from 15 to 40 per
cent. of fuel. Large heating surface. No ra-
diating surface. o_back pressure. Thor-
oughly utilize 8 the exhaust. Strong and dur-
able. Over5,000in use. Send for circular.

WM. BARAGWANATH & SON, 40 West
B Division Street, Chicago, 111

:  JAS. B. CROUTHERS, M. E,, General East-
ern Manager, 112 Liberty Street, New York.

DRAWING 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.

OHARTER'S GAS ENGINE.

The safest, most reliable and economical Motor in
existence.

Independent of Gas Works and Machines.
2to0 2% H. P.

N

So it can be used anywhere.

Makes its Own Cas
AT COST OF ABOUT

65 cents per M Feet.

A Saving of 2 to 85 per cent
guaranteed over all cther Gas
Engines.

Chicago Agent: H. H. LATHAM,
42 Dearborn Street.

New York House:

12 Cortlandt Street.

Mfg. Co.

P. 0. Box 14a8. STERLING, ILL.
ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

fllustration of cold house for preserving fruit from

season to season. The air is kept dry and pure through-

out the year at a temperature of from 34° to 36°. Con-

tained in SCIENTIFIC AMIRICAN SUPPLEMENT No. 116.

Price 10 cents. To be had at this office and of all news-
ers.

MINERAL WOOL!

INDESTRUCTIBLE.
FROST-PROOF.

FIRE-PROOF.
VERMIN-PROOVF.

SOUND-PROOF.
ODORLESS.

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

(Patented May 29, 1883.)

Also Fire-Proot Sectional Coverings for Steam Pipes and Boilers.

Best non-

conductor for all surfaces, Steam or Fire Heat. Will not Char, Crack, or Burn.
Easily applied and removed by any one, and is indorsed by Insurance Com-

panies.

For full information and sample free, address

Western Mineral Wool Co.,

Box 123.

CLEVELAND, O.

EDWARD FORD, PREST.
A. PITCAIRN, VICE-PREST.

E. L. FORD, SECY.
JOHN F. SCOTT, TREAS.

PITTSBURGH PLATE GLANS GO,

CREICHTON, PA.,

MANUFACTURERS

POLISHED PLATE GLASS.

Ground and Rough Plate Glass for Floors and Skylights.

Three-sixteenths thickness, made expressly for fine residences.

LARGE AND WIDE GLASS A SPECIALTY.

The Largest Plates of Glass in the cities of Chicago, Cleveland,
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti-
more, and in many New York buildings, were
manufactured at our works.

IMMENSE PRODUCTION.

The combined production of our two factories is 260 000 square
feet per month, The largest production of any factory in the world,
which enables us to fill our orders promptly.

The high reputation and unprecedented large sale of glass made
by this company since its organization is due entirely to its supe-
rior quality, NATURAL GAS alone being used throughout both
works as fuel.

——CORRESPONDENCE SOLICITED.—

Works No. 1,
CREIGHTON, PA.

Works No. 2,
TARENTUM, PA.

WESTERN UNION WIRE AND TELEPHONE CONNE TION IN GENERAL
OFFICE, CREIGHTON, PA.

REFRIGERATORS,

Estimates furnished (under new

construction) for

Hotels, Storesaa Butchers Use

AT SO A LTNE

FOR RESIDENCES,

FRANK W. LOCKWOOD,
240 South Second St., Philadelphia.

© 1887 SCIENTIFIC AMERICAN, INC
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Band Saws.

Band Saws.

DAMASCUS TEMPERED BY NATURAL GAS
HEAT, SUPERIOR TOUGHNESS.

After m
facture of
of Tem
tlon T

than ten years’ ex]
nd Saws, we have d
ring and Straf
rocess insures a

rience in the manu-

overed a new process

ghtenlng all at one opera-

solute perfection.

uest all users of Band Saws to send us
their a dresslnm(i] and also a description of the sizes of

saws used,and we will, by return mail,

uote them special

prices, and also send *them our amphle on the Band Saw.
which contains much valuable mformation for all users of

Band Saws.

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

PAST YEAR.
best imported saws.

Our largest and best customers prefer them to the

FWRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._ &1

NATURAL CAS

1s perfectly free from all impurities, and steel
heated by its use does not scale. It contains no
sulphur or other base substances. Weare the first
to adopt its use in heating saws for tempering,
which explains the cause of our saws being tougher
than uny others now made.

OUR CIRCULAR SAW

Of all sizes from 6 inches in diameter to 6 feet, both

Solid and Inserted Teeth, also our

Double Toothed Cross Cuts

(twosaws inone), forall uses HAVE NO

Our SAWYER’S HANDBOOK will be sent FREE to any part
of the world on receipt of full name and address.

adaaress EMERSON, SMITH & CO. wwre)

Beaver Falls, Pa.
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