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RESIDENCE, CORNER OF EIGHTH AVENUE AND
BERKELEY STREET, BROOKLYN.
This house was designed for Mr. H E. Beguelin by
F. Carles Merry, architect, of New York.
It is built mainly of brick with terra cotta trimmings,
except the first story front on Eighth Ave., which is of
Euclid stone.

Seven-foot-four Circulars,

It takes perfection to bar out improvement, and it is
often taken for granted that an article of manufacture
is perfect when it is not. The circular saw is a thing
of slow growth. Various trade papers insist in keeping
on deck an item to the effect that a man named Cum-
mings, whose remains rest near Kalamazoo, Mich., was
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making is a circular eighty-eight inches in diameter—
the largest ever made—and of eleven gauge. It was
manufactured by E. C. Atkins & Co., Indianapolis,
Ind., and is in use in the mill of Hurd & Co., at, or
near, Xenia, Ind. One may properly ask, What next ?
Will the time come when circulars will be made so
largethat no double or three saw rigs will be necessary
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RESIDENCE CORNER EIGHTH AVENUE AND BERKELEY STREET, BROOKLYN.

The entrance doorway has been treated in Roman-
esque.

The entrance hall and staircase are designed in a
very original manner, in * Old Colonial,” of cherry.

The parlor is finished in mahogany. The dining
room is of oak, while the library walls and ceiling are
entirely wainscoted in oak of very pleasing effect. The
upper stories are finished in cherry and ash.

The building. which is elaborately decorated
throughout, has a frontage of 40 ft. on Eighth Ave.
and of 47 ft. 6 in. on Berkeley Place, and was erected at
a total cost of $35,000.

. F. CABLES MERRY, ARCHITECT.

the inventor of the circular, notwithstanding it was
invented before Cummings was born. and possibly be-
fore Cummings’ father was born. It is within forty
years, however, that the circular has become a success
in the saw mill. Within that period circulars placed
in Michigan mills were not satisfactory, and were
made to give place to the straight saw. At first the
thicker the saw, the better. It had never entered the
mind of manthat a thin saw would answer the require-
ments. Gradually saws of larger diameter and thinner
gauge were made. It was discovered that speed gave
backbone to a saw. The latest achievement in saw
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for converting the monstrous redwood logs into lum-
ber >—N. W. Lumberman.
—_— - ———

MARBLE may be stained or dyed of various colors by
applying the solutions mentioned below to the stone,
made sufficiently hot so that the liquid will just sim-
mer on the surface. Blue, tincture of litmus; brown,
tincture of logwood: crimson, a solution of alkanet
root in oil of turpentine; green, tincture of sap green ;
red, tincture of dragon's blood or cochineal ; yellow,
tincture of gamboge or turmeric. Success in the appli-
cation of the colors requires considerable experience.
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THE
Scientific American,

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 i¢n 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, etc., are illustrated. An extensive
Compendium of Manufacturers’ Anunouncements 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 accrue to
all Manufacturers and Dealers whose establishinents
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 volulnes 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 BUuILDING
EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn
& Co. furnish plans and specifications for buildings
of every kind, including Stores, Dwellings, Carriage
Houses, Barns, ete. In this work they are assisted by
able and experienced architects. Full plans, details.
and specifications for the various buildings illustrated
in this paper can be supplied.

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

rate. Address Munn & Co., 361 Broadway, New York.

CONTENTS

Of the August number of the ARCHITECTS AND BUILDERS EDITION
of SCIENTIFIC AMERICAN.
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CONCERNING AGENTS.

Customers who pay money to subscription 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-
seription 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 $4,000 RESIDENCE AT FLUSHING N. Y.
SPECIFICATIONS.

Quality.—All the 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, well seasoned spruce.

Sizes.—Girders to be 6" X 10", flush with top of beams.
Sills to be 3" x8". Plates and interties, 4" X4". Poststo
be 4" x6". First and second floorbeams, 2"x10". Third
tier, 2"X9". All 16" on centers. Rafters, 2"x6"; hip
and valley rafters, 3" x8" ; 24" on centers ; all studding,
2"X4" ; 16" on centers. Bearing strip, 174" X6". Ridges,
2" X8".

Framing.—All studding placed 16" on centers. All
door and window studs to be doubled, bridged once on
each floor. Partition studs to rest on partitions be-
low, where possible, and not on the floor beams. Spike
a 2"X4" beam to side of girder for floor beamsto reston,
and spiked well thereto. All headers and trimmers to
be doubled ; all beams under partitions running paral-
lel with same to be doubled ; the entire frame to be
mortised and tenoned and pinned together.

Sheathing.—The entire frame, from wall to plate, to
be sheathed with 1” matched hemlock boards, put on
diagonally, and well nailed at every post and stud;
this to be covered with No. 30 manila building paper,
well lapped, and laid under door, window frames, and
corner boards.

Flooring.—First and second story floors, except
kitchen and bath room, to belaid with narrow pine
flooring, well driven together and nailed to each and
every beam. Atticto be pine, 914" wide, well driven
together, and nailed to every beam. Kitchen and bath
room to be laid with white maple, 21" face.

8iding.—Cover entire building, except where other-
wise shown in drawings, with sound and clear No. 1
beveled clapboards, not less than 1" lap, nailed every
16", and set nails for putty. Do all necessary furring ;
set grounds for all doors. Shingle the vertical sides
where shown with XXX 18" pine shingles, laid not more
than 5" to the weather.

Roof.—The roof is to be sheathed with roughhemlock
boards ; valley and gutters to be lined with the best
I. C. charcoal tin ; all joints to be carefully soldered.
Doall necessary flashing around chimneys, dormers.
bay windows, porches, ete., also counterflash all chim-
neys and junctions. Slate the entire roof with 16" X8",
royal black slate, not less than 3" lap. Put up where
required three tin leaders, connected with drains
where directed.

Piazza.—The sills and bearing timbers for porches
to be 3" 6", floor beams 2"X6", placed 20" from cen-

ters, -notched into the sill and well nailed ; the floors

to be 1" thick, 414" wide, laid in white lead and blind
nailed. Steps to have 114" treads and % risers ; the
roof to be ceiled and tinned ; columns, plates, balus-
ters, ceiling, etc., to be white pine, worked and
trimmed as per details ; the piazza to be ceiled on the
under side, part raked and part on level, with 3" beaded
ceiling, 7% thick, beams, "" X4'.

Blinds.—All windows, except cellar and attic, to have
1}4 outside blinds, made, hung, and fastened in the
best manner, painted at the factory three coats. The
bay in reception hall, dining room bay, parlor bay, and
bay over hall to have Venetian blinds, with cornice
made of stained wood, hung complete.

Eaxterior.—The water table, corner boards, cornice,
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; | stops, ete.. all complete.

window frames, bay windows, porches, and all other
exterior ornamental work to be made of the best qual-
ity of white pine, in accordance with the drawingsand
details.

Window and Door Frames.—Window frames to be
made for 124" double hung sash, with 114" pulley and
hanging stiles ; 2" sills and % subsills ; 2" axle pulleys,
Small cellar frames to be
made with rabbeted frames, cased inside, and hung at
top with 3" narrow butts and proper fastenings.

Door frames to be made of 1}4" plank, with rabbeted
jambs ; outside doors to have 114" outside casings.

Sushes.—All sashes, except cellar, to be 114" thick,
dimensions and number of lightsasshownin drawings ;
to be glazed with second quality French double thick
glass ; cellar to be glazed with third quality. The
double hung sash to have best Russian hemp cord,
proper weights, and Berlin bronze sash fasts, size and
number as per plans. Window on stair platforms to be
stained cathedral glass, leaded in, designs selected by
the owner, to cost $1.25 per square foot.

Doors.—The front doors to be 2" thick, moulded as

per plans, upper panels to be glazed with stained
7

cathedral glass, to cost $1.25 per sp. ft., selected by the
owner, hung with 414" lacquered loose butts, fastened
with 414" mortise lock ; night latch attachment, brass
face, wooden furniture and escutcheons, brass flush
bolts top and bottom. Sliding doors,to roll on Hatfield’s
patent 4" anti-friction sheaves, astragal face mortise
locks, flush trimmings, bronze or brass. Closet doors
114" thick, paneled and moulded one side, hung with 4"
lacquered butts, fastened with 414" mortise lock, wood-
en furniture, ete., for principal part of first story and
hematite forsecond floors, white porcelain for kitchen,
closet doors to have reverse bevel rim locks. All doors,
where needed, to have rubber-tipped base pins and ash
saddles.

Stairs.—Build the stairs as shown on the plans, from
first to second story with 114" treads, % risers, and 114"
strings, to be put up in the best manner; the steps to be
wedged with glue and supported on strong carriage
timbers. Newels, balusters, and hand rails to be made
of cherry, as per details, all the treads and risers to be
tongued and plowed together. Cellar stairs to be
rough spruce plank steps housed into strings. The
flight from second to third storiesto be inclosed, as
shown, with door at bottom hung cowmplete. Fur off
all soffits of stairs complete for lathing.

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

Pantries.—Kitchen pantry to be fitted up with wide
shelves on two sides as directed. China pauntries also
to be fitted up with shelves, doors, and drawers com-
plete, as directed. Bed room closets to have one shelf
with strip fitted with japanned hooks for coats and hats.
All these shelves to rest on rabbeted cleats all around.

Kitchen Wash Trays, etc —Wainsiot kitchen 3' 0”
high, 4' 0" behind sink, with narrow beaded yellow
pine ceiling, with nosing and cove finish. Furnish and
fit up in kitchen two wash trays made of 114" clear lum-
ber, dadoed together with white lead, covers hung
complete. '

Bath Room.—Bath tub to have ash top ; skirt the
front of bath tub with narrow beaded ceiling. Wain-
scot bath room 2' 0" above the fittings all around, nosing
and cove finish, ceil in front of wash bowl, and hang
door complete, with catech. Put up water closet, with
seat riser, and lid hung with brass butts.

Grading.—The owner will do all grading.

Mantels.—The dining room, parlor and one bedroom
on second floor to be furnished with mantels and
grates, of the prime cost in all, including setting, of
$175, to be selected by the owner.

Cutting, etc.—Furnish and put up all necessary pipe
boards for plumber to secrew his pipes to, do all neces-
sary cutting for gas fitters, plumbers, and heater men.

Picture Moulding.—Put up picture moulding in
principal rooms, first and second storiesand halls, wood
tomatch that of rooms, 114" wide.

Back Panels.—All the windows on the principal part
of first story and stair platforms to have panel backs
and moulded stool, all other windows to have neat
moulded stools and aprons. Furnish and hang a 5" gong
béll in front hall complete. The pull to match front
door knobs.

Cellar Door.—Put up outside cellar door as shown,
of narrow beaded ceiling, put together with wrought
nails, hung and locked complete.

Hang Shelf.—Put up hang shelf in cellar where di-
rected, of wide ceiling and good strong hangers, 2' 6’
wide by 8' long.

Coal Bins.—Put up coal bins where shown or di-
rected, of planed hemlock boards and 8" x4" stanchions,
one bin for furnace coal and one for range, each to
have small door for access.

Air Box.—Build cold air box as directed by the fur-
nace man, of wide pine ceiling boards, with wire over
entrance space through wall.

Painting. — All the exterior woodwork -usually
painted to be painted two good coats of white lead
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and linseed oil paint, all knots and sap to be well shel-
lacked before priming; all cracks, joints, and nail
holes and over nail heads to be well puttied after
priming is done. All tin work to have two coats of
Prince’s metallic paint ; also paint the chimney two
coats. All the eolors to be selected by the owner. The
blinds will be painted at the factory. I'heinterior will
be wood filled with Wheeler wood filler, then two good
coats of hard oil finish. The first story and main stairs
and balusters and rails will be rubbed down to a
smooth surface. The second story will not be rubbed
down. All the doors, saddles, hearth borders, and hard
floors will be oiled ; all sash and outside doors must
be painted on top and bottom. The painters must
follow immediately after the carpenters.

MASON’'S SPECIFICATIONS.

Excavations.—Proper excavations of depth as shown
on plans, or the cellar proper, to be about 415’ deep,
all piers and foundations 2' 6" deep. Stoop founda-
tions 2' 6* deep, also footing course under foundations
4" deep. Earth and rubbish to be removed where di-
rected. All water that may accumulate during the
excavation, from any cause whatever, to be removed
at once and the premises kept dry.

Stonework.—The cellar walls to be hard burnt brick,
those generally used in the vicinity, 8" thick to the
full height of cellar, which will be 7' in the clear, and
to be laid as shown in cement and lime mortar, with
sharp saund, all to be neatly pointed inside and out,
every seventh course to be headers. All angles and
corners to be perfectly plumb and the walls level on top.
Cement the entire cellar bottom with best Rosendale
cement, gravel, and sharp sand, at least 3" thick, well
smoothed over on top, the cellar wall to be faced on
both sides, the outside to be cemented from bottom
up. foundation under walls to be solid grouting 4"
deep.

Brick Piers, etc.—Build brick piers where shown on
plans, of good hard burnt Jersey brick, of dimensions
indicated on plans. All piers outside to be excavaied
for at least £’ 6" deep, and filled in with small stone
and well hammered down to a solid bed.

Stoop Stones.— Put down stoop stones where shown,
with foundations at least 2’ 6" deep and filled in with
small stone ; on this lay flags in two lengths and 2’
wide, to be full length of each and every stoop. Turn
trimmer arches to all fireplaces. Furnish and set blue-
stone sills to all’cellar windows. Furnish and set blue-
stone steps where shown with brick risers and stone
cheeks and copings.

Chimneys, Flues, etc.—Build chimneys as shown on
plans, of good hard burnt brick. The joints of all flues
struck smooth and capped with bluestone caps, 3"
thick. with holes cut in. The kitchen fireplace jambs
to be built of Trenton front brick, laid in red mortar.
Furnish and set bluestone shelf, and hearth rubbed
smooth for kitchen. Furnish and set three thimbles
where directed.

Drain Pipe.—Connect a 4" drain tile from inside of
cellar wall to cesspool. Run 4" drain tiles from leaders
and connect with cesspool pipe at the nearest point.

Vault.—Excavate and build privy vault where di-
rected, of brick 4 deep, and to project back 2’ in rear,
this opening to be covered with a box neatly fitted.

Plastering.—The entire house to be lathed and
plastered, except cellar. The attic rooms and closets
to be laid on with one coat and hard finished ; all the
others to be regular three coat work and all hard
finished, except dining room, parlor, library, first and
second story hall, also soffits of stairs. These to be
sand finished in the regular way, and all done in the
very best manner, using the best materials. The mor-
tar to lie at least one week before using.

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

This specification is intended to cover all mason’s
work, to fit the building ready for occupancy as per
plan, but should anything have been omitted necessary
to that end, it must be done without extra charge.

PLUMBER'S SPECIFICATION.

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

So¢l.—Furnish and connect with the soil drain in
cellar a 4" cast ironsoil pipe, and run same size up and
out of roof at least 4, 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 coatof asphaltum. The soil pipe to have a cleaning
out cap in cellar.

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
between iron and lead pipes to be made with brass fer-
rules, to be calked into iron pipes, and the lead pipes
to be soldered to it with wiped joints.

Boiler.—Furnish and put up where shown on the
plans a 35 gallon round head, heavy pressure copper
boiler, and provide with draw cock for ewptying the
boiler, and shut-off cocks for shutting off water from

second story, and provide with circulating pipe, com-
plete. Connect boiler draw cock with the sink waste,
have a %" stop cock on the supply pipe and combined
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 % aca 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 in small
pet cock. Run a %" 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 build-
ing.

Sink.—Furnish and set up where shown in the Kkit-
chen an 18" 30" 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 Ful-
ler cocks, and have 14" X lead waste pipe, properly
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.

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 %"

AAA lead pipe and nicke! plated combination bath

cock with rubber spray, to have 14" X waste, and
properly trapped and connected with the soil. Bath
to have nickel plated plug and chain. Overflow to be
connected with waste.

Bowl.—Furnish and set where shown on the plan a
14" marble Italian ware wash bowl, with marble counter-
sunk top and sub-bases, 10" high Supply with hot and
cold water through 15" AAA lead pipe and nickel plated
Fuller patent basin cocks, to have 11" X lead waste
properly trapped and connected with the soil, to have
nickel plated chain and stay and plug.

Atir 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 bath room 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 com-
plete. Ventilate the closet with a 3" lead pipe, con-
nected with the iron vent. Closet cup and pull to be
nickel plated, and to be inserted in the seat. Closetto
have enamel drip tray.

Safe Pans.—The bath tub, bowl and closets are tobe
provided with 215 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 % 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 outlets 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.

Range.—Furnish and set in kitchen a No. 70 Boyn-
ton’s ** Newport” range. Connect water back to boiler,
fit smoke pipes, ete., complete ; also furnish and fit in
sheet iron throat pieces in chimney, with holeand slide
complete. )

Heater.—Furnish, and erect in a good, substantial,
and workmanlike manner a No. 8 ‘‘ Economy " warm
air heater, with double casings, of J. F. Pease Furnace
Co.’s manufacture, 206 Water Street, New York, toheat
the first and second floors at 70° F. Provide Tuttle &
Bailey’s black japanned bordered registers of the fol-
lowing sizes: Hall, 10"X14"; parlor, 9"X12"; dining
room, 9" x 12"; chambers (three), 8"X10"; bath, 7" x10".

The smoke pipe to be of galvanized iron, and all tin
pipes to be IX bright charcoal tin. All tin pipes to
have proper dampers near furnace, also patent damper
in smoke pipe with regulating chains. Finishandcom-
plete the apparatus in all respects, and leave the same
in perfect working order.

BILL OF MATERIALS.
1 girder 6"xX10"X20'= 100 sq. ft.

1 ¢ 6'X10"X16'= 80 *
1 piece 3"X 8°x19'= 38 *
3 ¢ 3I'X 8X1l4= 84 ¢
4 ¢ 3'X 8'X18= 14
3 “* 38'X 8'X16= 96 ¢
1 ¢ 38X 8"'X19= 38 *
1 ¢ 38X 8'X18= 26
1 ¢ 3"'%X 8'X14= 28 ¢
1 ¢ 38"X 8'X20= 40 *
1 % 38X 6'%X2l'= 32 ¢
1 ¢ 838X 6'X19= 29
1 ¢ 3"X 6"xX2'= 383 *
© 1887 SCIENTIFIC AMERICAN, INC
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b1 piece 8"X 6"X16'= 24 sq. ft.
7 ¢ 22X 6'X16'= 112 ¢
80 ¢ 2% 6"X18'= 540 **
36 ¢ 2'X 6'X12'= 432 *
6 ¢ 2"X 6"XR'= 132 -
5 ¢ 2'% 9"x18'= 135 <¢
13 ¢ 2" 9"XR26'= 3507 ¢
11« 2'X 9"X24'= 396 *¢
3 ¢ "X 8'X12= 48
1 ¢ 2'x 8"XQ'= 29 ¢
1 ¢ X 8'X16'= 21
10 ¢ 4'X 4'X12'= 160 ¢
1 ¢ 4'X 4'%XR0'= 27 ¢
3 ¢ 4'X 4'X15'= 60 *
7 ¢ 4'X 4'X16'= 147 ¢
6 ¢ 4'X4'X14= 114 *
2 % 4'X 4'X18'= 48
11 ¢ 4"x 6"X22'= 484 ¢
13 ¢« 2'X10"X18'= 390 ¢
82 ¢« 2'X10"X206'=1,387 ¢
6 ¢ 2'X10"x24'= 240 **
6 ‘* 2'X10"X12'= 120 *
1 ¢ 2"X10"X20'= 32 ¢
2 ¢ 2'X10"X17= bH8 ¢
6 ¢  2"X10"X14'= 140
4 ¢ 2'X10"x28'= 187 ** =6,730 sq. ft.
At $19 per M, $127 87
300 pieces 2"X4"X12'=2,400 sq. ft.
300 ‘¢ 2'x4'X13'=2,600 ‘ =5,000 sq. ft.
at $14 per M, 70 00
75 lineal feet, 11{"X6" rough spruce. ....... 150
3,000 feet matched hemlock for sheathing bay
and piazza roofs, at $19 per M....... 97 00
1,850 ¢ 6"sidingat$25perM. .............. 46 25
1,700 ¢¢ rough sheathing for roof, at $14 per
M. e e 23 80
1,700 ‘¢ slate, main roof, at 7 cents per foot.. 119 00
2,000 ‘ No. 30 manila paperat..... . ...... 10 00
135 ‘¢ main cornice ready to put up, at 25
centsperfoot ...................... 33 75
400 ‘¢ 14"X5" corner boards, ete., at 4
cents perfoot....................... 16 00
175 ‘¢ short gable cornice ready to put up,
at8ecents...............iiil, 14 00
500 ‘¢ vertical shingling, 6 cents per foot... 30 00
125 ‘¢ band cornice ready to putup, at 8
eents per foot............. ......... 10 00
65 ¢ piazza plate and cornice, at 18 cents
perfoot............oovviiiiiiiiint, 11 70
120 ¢ water table at 6 cents per foot....... 7 20
65 ‘¢ piazza facia and cove, at 4 cents per
foot....oonvvvee v co tiiiii 2 60
28 ‘¢ front piazza rail, at 35 cents perfoot. 9 80
15 “ back piazza rail, at 20 cents per foot.. 3 00
28 ‘¢ front front piazza filling, at 12 cents
per foot........... . .iiiiiiiiiiinn, 4 66
12 brackets front piazza, 12"X12"X2", at 30
centseach...................... 3 60
4 ¢ back piazza, 12"X12"'X2", at 30
centseach..... ............... 120
2 short posts, back stoop, at 75 cents each. . 150
3 brackets for bay windows, at $1 50 each.. 4 50
2 b front piazza gable, at 75 cents
each.................oiiiiintt 150
1 back piazzacolumn ...................... 150
5 front piazza columns, at $1 75 each....... 875
3 stoops, ready toputup .............00ne 13 00
325 feet piazza floor, at $35 per M............ 11 37
325 ‘¢ piazza ceiling at $35 per M........... 11 37
Outside cellar door, ready to put up...... 400
45 feet lattice............coeeiiiiiiiiiilt, 12 00
6 finials, at 75 cents each................... 4 50
220 feet 20 ft. tin gutters and valleys, at 10
cents.... -. Liiiiiiiiiiiiiiieiena, 22 00
300 ‘¢ tin roof, at 6 cents per foot.......... 18 00
75 ‘* 38 ft. tin leader, at 12 cents perfoot. .. 9 00
8 cellar windows complete, with sash 10 00
17 first story windows complete, at §9...... 153 00
Extra for Venetian blinds ............... 30 00
15 second story windows complete, at $8 25.. 123 75
Nails,ete....oovveieii i, 35 00
11 third story windows complete, no blinds,
$5each............ ... ..., 55 00
12 first story doors, complete, $6 50.......... 78 00
10 second story doors, complete, at $5 50each 55 00
3 third story doors, complete, at $3 50each 10 50
300 feet picture moulding, at $1 50 per 100
feet........ .. e e 4 50
3,000 * flooring for three floors, at $25per M. 75 00
275 * yellow pine’floor, at 314 cents per ft.. 9 62
40 ¢ wainscot for kitchen, at 20 cents per
00 PO e 8 00
30 ¢ wainscot for bathroom, at 20 cents
perfoot........ .. ool 6 00
Prepared material for two pantries....... 20 00
Prepared material for four closets....... . 8 00
Mainstairs..........coovviiiiiiiiiniinien. 60 00
Atticstairs............ooiieeiia oas ceee. 1500
Cellarstairs.........coooovveenns ceeeeees 4 00
Prepared materials for bathroom......... 6 00
Mantels......ccooeeveiiniiiiiniinnnnes 75 CO
$1,607 19
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Labor, puttingup work.................. $600 00
Painting.............ooiiiiiis cena, 160 00
MasSon. ..cioovetiiieeniteneenasenncnnsnns 750 00
Plumbing and gas...c...c coveeereinenians 320 00
Heating..........c..... ola/alo'slsls sl /slolalalelsiol % s 195 00

$3,632 19

POW o
D an e o

A TWELVE HUNDRED DOLLAR DOUBLE HOUSE,
The estimate for this house, in this vicinity, is $1,200
—with superior finish, $1,400—but its cost will be less
in some other places, where materials are cheaper.

SPECIFICATIONS.

The specifications and drawings are intended to co-
operate, so that any work shown on the drawings and
not mentioned in the specification, or vice versa, is to
be executed the same as if mentioned in the specifica-
tions and set forth in the drawings, to the true intent
and meaning of the said drawings and specifications,
without extra charge.

The drawings taken in connection with this specifi-
cation are intended to provide for the completion of
the entire carpenter work, mason work, tinning. paint-
ing, etc., as well as everything mentioned in the speci-
fication.

Casings for doors and windows, ’%"X4"; door jambs,
134" thick, rabbeted. The casings to have 15" bead on
front edge; all the windows to have neat moulded
stools and aprons. All windows to have stop beads,
and to be hung on weightsand cords. Sash, 114" thick ;
number of lights, etc., as per plan, second quality
French sheet glass. All room and front doors to be 114"
thick, all other doors 114" thick, and all four paneled,
flush moulding. Build the stairs as shown, % treads,
strings, and risers. Put down ash saddles to all doors.
The upper flight of stairs to have hand rail ; also level
rail on second story. Rail, 2x3, moulded ; balusters,
% X% .newel, 4x4 ; all of ash. All 125" doors to have
4" mortise locks ; other doors to have 5" rim locks.
Put in shelving as shown, %’ lumber, all resting on
rabbeted cleats. Bedroom closets to have strips under
shelves, with wardrobe hooks screwed on sarne; all
windows to have approved window fastenings. Kitchen
pantries to be five shelves high. Stoop floors to be
%" X 414" white pine ; porch ceiling, 7% X4 white pine,
beaded. Build privy of wide ceiling boards, with seats,
door, and a sash complete, with wood box under zame,
3 deep.

All the windows, first and secoud stories, to Lave

outside rolling blinds, hung and fastened complete,

Avcusr, 1887.

245 ft cornice, per lineal ft....... .... $0 12 $29 40
4 stoops, ready to erect.............. 12 00
4 circles for piazzas............cc000ne 4 00
2,500 ft. flooring, per M........ ......... 20 00 50 00
4 cellar windows, complete.... ..... 4 00
14 first story windows, complete, each 5 50 77 00
10 second story windows, complete, ea 5 50 56 00
16 first story doors, complete, each... 4 25 68 00
14 second story doors, complete, each. 4 25 59 50
Main stairs, complete............ .. 25 00
Cellar stairs complete............... 3 00
400 ft. surbase, per ft........c.coo.... L, 3 12 00
Prepared materials for 2 pantries,

2 washrooms and 8 closets........ 10 00
Mantel shelves........ cocovvnnn.nn, 2 50
Labor for constructing work....... 250 00
Mason work, complete............ e 423 43
Painting ........coeieeiieiiii, . 120 00

Total.....ccovvniiiiiniiennnnnn $1,400 00

THE COURT HOUSE AND POST OFFICE, MONTPELIER, VT,
We give from the American Architect a view of the

new Court House and Post Office, Montpelier, Vermont,

USC(YHOPDO

PLAN OF FIBST FLOOR

M.E .BELL
Supervisatg Arctueicct

MONTPELIER, VT,

&c.

e

MASON’S SPECIFICATION.

Excavation.—Excavate for cellar under rear part of
house full width and as marked on cellar plan. The
balance to have a trench wall, at least 2' 6" deep below
grade. The cellar walls and underpinning to be an 8"
brick wall from bottom up, and the cellar to be 6’ 3"
high in the clear. All to be hard burnt brick. Build
the chimneys, as shown on the plans, of hard burnt
brick. Plaster the entire two stories, including the
closets, with two coat work, skin finish. Furnish and
set bluestone sills to all of the cellar windows.

CARPENTER’S SPECIFICATION.

All timber throughout to be pine. The floor beams,
2X8, 16" on centers ; rafters, 2X6’, 24" on centers ; stud-
ding, 2" X4, 16" on centers ; partitions, 2" X 4', 16" on cen-
ters ; shingles forvertical sides and roof to be 18" pine,
laid on 1" X2" shinglelath. The siding to be narrow no-
velty. Corner boards, 134" x38"; water table, 115" x514";
window frames, 1}4{" X4"; outside casings; 4" jambs; 1}{
main sill ; %" subsill ; and to have pockets and pulleys;
door frames made in the usual way. Outside casings,
134" x4", and 11" jambs. Stoop treads, 114"; risers, %";
piazza columns, 5"X5", boxed. Piazza rail, 3"x4"; bal-
usters, 134" x2"; outside cellar steps, 2''X10", pine tim-
ber. Outside cellar door to be made of wide ceiling
boards with battens hung, and have padlock. Form
cornice as shown. Gutter and valleys to be lined with
tin 14" wide ; put up galvanized gutters where shown.
Putin furring where required. Floors to be of matched
pine boards. Bases, % X5, beaded.

THE NEW UNITED STATES COURT HOUSE AND POST OFFICE, MONTPELIER, VERMONT.

when shut or open. The entire house to be sheathed
with ship lapped sheathing, well nailed ; put tar paper
between ship lap and siding.

PAINTING.

Paint the entire house, inside and out, including
blinds, chimneys, two coats of good ready mixed paints,
of such colors as may be selected. All sap and knots
to be shellacked before trimming is done. Putty up all
nail holes, ete., complete ; paint all tin work two coats
of Prince’s metallic mineral paint; also paint privy
same as house.

BILL OF ESTIMATES.

Lnmber.
50 2"x8"x24'=1,600 sq. ft.
2 2"X8"X%'= 58 ¢
4 4"%X4"X16'= 84 ¢
28 2"x5"%X16'= 318
18 2"X5"X12'= 180 ¢
14 2"X5"X20'= 283 ¢
13 2"%x5"X12'= 130 “
43"X4"x24'= 96
2 3"X4"XW'= 4
200 2"x4"X16'=2,007 “ =4,.805 ft.
timber, at
per M....$1 40  $67 27
2,000 ft. siding. perM.................... 20 00 40 00
14.000 1X8" pine shingles, per M......... 4 00 56 00
500 12 shingle lath and furring, each. 4 20 00
130 ft. water table, per lineal ft........ 3 3 90
200 ft. double corner board, per lin. ft. 4 8 00
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M. E. Bell, supervising architect. It isa pleasing de-
sign.

THE time which would be taken to discharge 500
gallons of water through a 114 inch pipe 700 yards long,
with a fall of 100 yards from inlet to outlet, is the-
oretically 16 minutes; but any inequality in the inside
of the pipes, or minute obstructions, would increase
the time.

PATENTS.

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

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

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

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

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

RRANCH OFFICE.—62 F Street, Washington, D. C.
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THE NATIONAL AGRICULTURAL EXPOSITION.

An enterprise has been inaugurated in Kansas City
which bids fair to become the event of the year in the
West. The National Agricultural Exposition is a le-
gitimate outgrowth of the location of Kansas City at
the gateway of one of the largest and most productive
agricultural areas in the whole country The Missouri
Valley has been properly styled *‘ The Egypt of Amer-
ica,” on account of its corn-producing proclivity.

The exposition will give great prominence to the pro-
ducts of agriculture, and
all the counties of Kansas
and Missouri and many
Western States will have
special pavilions in which
their particular products
will be displayed at the
exposition. The great
Western lines of railroad
centering at Kansas City
have manifested a desire
also to have separate ex-
hibits. In addition to
these, the mining depart-
ment will be amply repre-
sented in the minerals from
Colorado and New Mexico.
The machinery depart-
went will not be neglected
either, but every effort is
being put forth to exhibit
all the leading articles of
American manufacture,
and a wide variety of ma-
chinery in motion will be
displayed in this depart-
ment. Itwill beseen,from
the picture of the exposi-
tion building whichispub-
lished in this issue, that a
really fine exposition struc-
ture is being erected for the purposes indicated. It
will be constructed of brick, stone, iron, and glass, and
will resemble somewhat the old Crystal Palace of
London.

The officers of the exposition are: James Goodin,
president ; Hamilton 8. Wicks, vice-president ‘and
secretary ; John W. Ryckman, manager; and F. J.
W. Hart, architect. The building is under contract to
be completed September 1, and work is being con-
ducted by day and also at night, by the aid of electric
light. The doors of the exposition will be thrown
open to the public on September 15, and it will con-

THE NATIONAL

tinue thereafter for forty-five days, closing November 1.
Kansas City will enjoy quite a carnival season this
fall, for, in addition to the exposition, there will be a
grand trades parade display, similar to the Veiled
Prophets of St. Louis. The exposition grounds are
located on the east side of the city, on a beautiful tract
of ground, reached by ample street car, cable, and
railway accommodations.

The building in which the exhibition will be held is
now in process of construction. Its dimensions will be

AGRICULTURAL EXPOSITION BUILDING AT

450 by 255 feet, three floors, with domes, towers, and
other elegant appointments. It will have over six
acres of floor space for exhibition purposes, and will be
constructed of brick, stone, iron, and glass, in a most
substantial manner, and at the same time will be a su-
perb architectural ornament. Several commodious

annexes will also occupy contiguous positions on the
exposition grounds.

Thsse grounds are sufficiently centrally located, yet
they have ample room to accommodate all the outside
pavilions and agricultural machinery and cattle exhib-
its that may apply.

Items for Builders,

Three and a half barrels of lime will do one hundred
square yards of plastering, using two coats. Two bar-
rels of lime will do the same amount of plastering with
one coat. One and a half bushels of hair will do a
hundred square yards of plastering. One and a quarter
yards of good sand will do & hundred square yards of
plastering. One barrel of lime will lay one thousand
bricks. Two barrels of lime will lay one cord of rubble
stone. One half barrel of lime will lay one perch of
rubble stone. One thou-
sand shingles laid four
inches to the weather will
cover a hundred square
feet of surface, and five
pounds of shingle nails will
fasten them on. One-fifth
more siding and flooring is
needed than the number
of square feet of surface to
be covered, because of the
lap in the siding and
matching. One thousand
laths will eover seventy
yardsof surface, and eleven
pounds of lath nails will
nailthemon. Eight bush-
els of good lime, sixteen
bushels of sand, and one
bushel of hair will make
enough good mortar to
plaster a hundred square
yards. A cord of stone,
three bushels of lime, and
a cubic yard of sand will
lay a hundred cubic feet of
wall. Five courses of brick
will lay one foot in height
of a chimney. Sixteen
bricks in a course will
make a flue four inches
long, and eight bricks in a course will make a flue
eight inches wide and sixteen inches long.

O
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THE CARNEGIE FREE LIBRARY, ALLEGHENY CITY, PA.

By the generous gift of Mr. Carnegie, the city of
Allegheny is to be provided with a splendid library,
and some of our architects have busied themselves in
preparing designs for the structure. We present here-
with the design of Mr. McLaughlin, for which we are
indebted to the Western Architect and Builder.

It represents a noble edifice, and is highly creditable
to the architect.

KANSAS CITY.
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COMPETITIVE DESIGN FOR CARNEGIE FREE LIBRARY, ALLEGHENY CITY, PA.—JAS. W. McLAUGHLIN, ARCH., CINCINNATI, 0.
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THE COGSWELL POLYTECHNIC COLLEGE,

A few weeks since we chronicled the fact that Dr.
Henry D. Cogswell, of this city, had donated property
worth $1,000,000 to found a technical school where our
boys and girls may prepare themselves for the trades
and vocations of life. On this page we give the eleva-
tion of the main building of this new institute of learn-
ing, the plans of which were drawn by Chas. Geddes,
the architect. The structure will be of pressed brick
with stone trimmings. It is to be located on the lot

planer, a circular saw, a band saw, a mortise machine,
a moulder, and several other machines. The remaining
space on the floor will be at the disposal of the physi-
cal and chemical departments. One room, 2020 feet
in size, will be fitted up with shelving inclosed in
a glass front, where all the philosophical apparatus
will be kept that is used in experiments in chemistry
and physical instruction. The furnaces in connection
with this department will be in an adjoining room,
4050 feet in size.

corner of Folsom and Twenty-sixth Streets, with ai The department for the instruction of girls will be
frontage of 245 feet on the first named street and 182 fully as complete in detail as that for the boys. Here

feet on the latter.

instruction will be given in wood and metal carving,

The building will be three stories high, and from its sewing, cutting, and fitting, as well as other mechani-

imposing and substantial appearance will be the most cal studies.

In the basement will be well lighted

notable structure in the southwestern portion of the; lunch rooms for the boys and girls ; also rooms for the

city.
not including the projections. On each side will be a
wing two stories in height, each 35X40 feet. The
building will be surmounted with a high roof, covered
with ornamental metal Queen Anne shingles, and have
handsome cresting on the ridges. In front a high
tower rises to the height of 127 feet, the apex topped
with a revolving crystal star set in a copper pinnacle.
On the face of the tower, above the third story line,
will be the dial of a clock, and still lower down will be
the name of the school. The wain entrance is spacious
and surrounded with a wide porch. On each side of
the dooris a niche for the placing of pieces of statuary.
There are also two side en-
trances—one for boys and the
other for girls. The main
entrance porch is approached
by a broad flight of stone
steps. The main hallway is
10 feet wide, and opensinto a
cross hallway 12 feet wide,
which crosses the building
from end to end. From the
cross hall, stairways lead to
the second story. Stairs also
lead to the stage at the rear
and to the front of the assem-
bly hall, in the story above.
It will thus be seen that the
means of egress are unusu-
ally excellent, there being
three wide doorways from the
ground floor to the street and
two from the second story to
the assembly hall.

There are to be ten class-
rooms, each 28x30 feet, four
to be on the main floor and
the other six to be in the sec-
ond story. On the first floor,
also, will be the offices of the
president and secretary, a re-
ception parlor, alibrary16x28
feet, and a museum 20X28
feet, besides a number of
cdressing and toilet rooms. A
spacious assembly hall occu-
pies the entire third story. [
It is 6870 feet in size and
will have a seating capacity
for 1,000. It will be used for
the delivery of scientific and
other lectures in connection
with the regular courses of
study in the school. This hall is to be handsomely
furnished and provided with a stage with all the neces-
sary adjuncts for completeness. All the rooms are well
lighted, and every appliance known to modern skill
will be introduced to make ventilation perfect. They
are to be lighted with electricity, and electric bells and
speaking tubes will be run throughout the structure.

A short distance in the rear of the main edifice will
be another building, in which the shops and labora-
tories are to be fitted up. It will face to the north and
be 152 feet in length by 40 feet wide, and two stories in
height. The ground floor will be devoted exclusively
to ironwork, both designing and moulding, having de-
partments for filing, fitting, and chipping. A labora-
tory will be established in a room 35x40 feet, and fitted
with all the essentials for thorough instruction in
polishing, fitting, and setting up of various pieces and
descriptions of machinery. A machine tool laboratory
will be 40x40 feet in size, and completely equipped
with iron lathes, a drill press, planers, and rollers, by
the aid of which pupils will be instructed in the arts of
turning, drilling, and planing iron, so that they will
be qualified to construct tools and small pieces of
machinery. A forging furnace and laboratory will
also be established and occupy a space 40X40 feet.
The founding laboratory will be 3540 feet in size,
and contain a furnace and other necessary appli-
ances.

The second floor will be devoted to the chemical,
wood, and physical departments. The carpentry de-
partment will be 40 X35 feet, and be supplied with an
extensive assortment of tools. A wood-turning factory
Wwill be 40x40 feet, and be supplied with lathes, a

It will be 71 feet in width by 85 feet in depth, ' janitors and others who will reside permanently on the

premises. There is also some additional space which
may be utilized for class rooms or shops that may here-
after be required or found desirable. All the depart-
ments of machinery will receive motive power from a
seventy-five horse power horizontal engine, which,
together with the boilers, will be of the most approved
pattern.

In connection with the instruction in the mechanical
arts and sciences, a four years' course of instruction
will be given to those pupils who way so desire. The
course will include a thorough English education, to-
gether with German, Spanish, and French. Arithme-
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Roofing Slate.

The roofing slate quarried by E. J. Johnson at his
quarry (the ‘ Bangor Central ), situated at Bangor,
Pa., has made such a high reputation for its superior
qualities that he is compelled to largely increase the
output in order to supply the demand for thisbrand of
slate. If parties building will always insist on having
“ Bangor Central” roofing slate, they may rest assured
they are securing the best quality of slate in the
market.

Any information pertaining to slate roofing will be
cheerfully furnished by Mr. Johnson. Prices will be
quoted, delivered to any point in the United States.

All correspondence should be addressed to E. J.
Johnson, 18 Burling Slip, New York.

——¢

A Woodpecker’s Sugar Bush,

I have detected one of our yellow bellied woodpeckers,
Picus varius, tapping a maple tree for the sake of the
sap. Attracted to my window by a vigorous hammer-
ing, I saw a beautiful male bird sinking a shaft near
the base of a large maple. Itstruck me as being a dis-
couraging place to bore for grubs, as the tree was
healthy and the sounds from the tapping gave no evi-
dence of hollowness ; so I thoughtat first it might be a
case of misguided instinct, or perhaps merely an ex-
perimental bore. As soon as one hole was completed,
another was bezun, and by the time that was done,
the sap had commenced to flow freely from the first.

It was then I noticed that it

was the sweet sap the fellow
was after, and not with the
hope of any other reward
that the bore was made, for,
as the sap flowed, it was sip-
ped up, first from the first
hole, and then from the sec-
ond, and meanwhile, between
drinks, the little fellow was
vigorously at work upon a
third excavation. When this
was done, and all three taps
flowing profusely, his sweet
tongue was not yet sated, but
his scarlet head waskept bob-
bing to and fro, sipping the
sap from the three holes,
while he energetically started
a fourth. This completed,
and all four taps well under
way, his whole attention was,
for a few moments, devoted
to his sugar bush, until, at
H length satisfied, he flew off—
possibly to get a pickle !—
J. W. Clark, Albany, N. Y.—

Swiss Cross.

Preservation of Woodwork.

It is said to have been set-
tled by practical and repeated
tests that petroleum is an ex-
cellent preservative for shin-
gles, lattice work, the timber
parts of tools and machinery,
and all wood exposed to the

THE COGSWELL POLYTECHNIC COLLEGE, SAN FRANCISCO.

tic, geometry, and algebra will be embraced in the
English course, and special attention given to all
branches that may in any manner be deemed essential
to the many mechanical pursuits. A course will also
be given in mechanical and architectural drawing,
embracing both free hand and perspective. Business
forms, single and double entry bookkeeping, telegra-
phy, phonography, commercial law and correspond-
ence, will also receive special attention. A notable
feature of the college will be its recognition of the
coming education for the preparation of progressive
teachers.

The school will be open to the boys and girls of this
city and State who may have completed the third
grammar grade in the public schools. Tuition will be
absolutely free, the endowment of the college being fully
provided for by the donation of its generous founder.

The cost of the buildings alone will be some $85,000,
and the machinery and tools $25,000 or $30,000 more.
The school will be under the personal management of
James G. Kennedy, as president, and Mrs. M. E.
Arnold, vice-president, who have already been en-
gaged to fill those two important positions. Mr. Ken-
nedy supervised all the plans of the building, and
many details were suggested by him. As soon as the
construction of the building is fairly under way, Mr.
Kennedy will go East and visit institutions of a simi-
lar nature, study the methods of work, and ascertain
just what will be needed in the shape of machinery
and scientific appliances to make the school all that it
should be, and all that its generous and thoughtful
founder wishes to make it.—Mining and Scientific
Press.
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weather. A producer and
user of petroleum gives as the
result of his experience the in-
formation that fresh, light pe-
troleum, if applied warm, will penetrate dry wood al-
most as readily as water, and when it is thoroughly sat-
urated the condition is permanent, water having no
effect upon it, as can readily be conceived. He has
never found a board or piece of timber about the pe-
troleum works, which he has been running for years,
where it came in contact with the oil, that did not
remain sound ; but where no oil had touched, there
were decayed places, and the decomposition was rapid
when it bad once set in. A wooden storage tank,
which was taken apart after eighteen years' service,
exposed to all kinds of weather, did not show a rotten
spot anywhere, every board being sound. Oil barrels
and small tanks have been known to have been covered
with a thin layer of earth, in one case for fourteen
years, and to have come out sound. Where the sills of
barns and similar structures have been saturated with
petroleum, they have outlasted any other part of the
frame. After the first two or three days it is said the
application does not expose the wood to increased risk
from fire.—N. W. Lumberman.

G IP G

A Car Load.

An American car load of twenty thousand pounds
will contain the following :

70 barrels of salt, 70 of lime, 99 of flour, 70 of whisky,
200 sacks of flour, 6 cords of wood, 15 to 20 head of
cattle, 50 to 60 head of hogs, 80 to 100 head of sheep,
6,000 feet of solid boards, 340 bushels of wheat, 400
bushels of corn, 680 bushels of oats, 400 bushels of barley,
360 bushels of flaxseed, 360 of apples, 430 of white pota-
toes, 1,000 of bran, 130 to 190 of eggs, and 200 kegs of
nails.
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A FORTY-FIVE HUNDRED DOLLAR DWELLING.

‘We give the perspective and plans for a house costing
about $4,500, designed by E. L. Messenger, architect,
Orange Valley, N. J. Is a convenient and comfortable
dwelling.

Sand in Plaster.

In Paris the mode of using plaster is toemploy it
pure and free from mixture. The verylow price at
which it is sold and the comparatively high priceof sand
dispense with the motives of economy which render mix-

at the same time, the facets of the sand must offer,
as it were, nuclei which cannot but be favorable to the
crystallization. It is, doubtless, on these principles
that we can explain the superiority of the plaster con-
taining wood breeze, which does become harder than
the purer plasters if used -alone. Too large a propor-
tion of sand should be avoided ; but very fair work can
be executed even with a mixture in the proportions of
two of sand and one of plaster. Under any circumstances
the finishing coat should be pure. Subsequent experi-
ence will decide whether the use of two materials of

One Safe Theater.

The new Flemish theaterin Brussels will afford every
guarantee of safety which the most timid playgoer
could desire. The materials employed in its construc-
tion are stone and iron ; and, though it will be impos-
sible to dispense with woodwork altogether on the
stage, all the timber used will first be rendered abso-
lutely incombustible. Two broad flights of stairs, one
at each side of the main entrance. lead to the grand
circle and the foyer, which are on the first floor. The
three upper tiers have each its own independent stair
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Kitchen.
13/6"x 160"

Veranda

10.0 x 280"

——

Frst-Floor- Plan.

A

tures almost indispensable in our case. While the prac-
ticein France is to use plaster pure,I am disposed to think
that the mixture of sand, so far from being prejudicial,
is even desirable, if confined within reasonable limits.
We find that in reassuming the state of hydrated
sulphate of lime the plaster goes through an imperfect
crystallization, and this action is accompanied by a
singular rearrangement of the molecules. This causes
the plaster to swell when used alone. and to such an ex-
tent that it is impossible even to finish a ceiling close
up to a wall at once. Now, the introduction of a body
8o full of inequalities as the coarse, sharp sands must
afford room for the free action of this expansion, and,

i l dining Room.
|j(og|?o"

Parlor
14/ox 200

FORTY-FIVE HUNDRID

this kind does not expose the work to unequal contrac-
tions, likely to cause fissures or cracks.—G. R. Burnell.

MESSRS. 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 satisfaetion. We shall be pleased to hear from
those who contemplate building.

© 1887 SCIENTIFIC AMERICAN, INC

DOLLAR DWELLING.

bed-room
136.x 140"

Pé)cd-roonf\.
140/ x\&o”

Bed-room.
16X 140"

Second- [ Toor lalm\

= ]_./\’[eg,g,er\ger RArcht,
New York.

way opening directly on the street. The building is
provided with twelve different outlets—nine for the
egress of the spectators and three for that of the
personnel. But the most original feature in the con-
struction is the system of external balconies or outer
galleries, corresponding to those in the interior of the
building, with which they communicate by no fewer
than a hundred different doors—twenty-five to each
tier. These balconies are further connected with each
other by iron stairs of good width and easy descent,
and the lowest of the four is capacious enough to give
standing room to the entire audience.—S8t. James’
Gazette.
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AN ENGLISH DOUBLE HOUSE.

We give, from the Building News, illustrations of
an English double house of the cottage style, and
moderate cost. The estimate for construction here is
$3,000 in stone and $2,200 in wood.

- P —

How to Increase Your Wages.

Every thinker knows that the man who would suc-
ceed must do more work than he gets paid for, in every
profession and trade. We take it for granted that the
man who will do only twenty dollars’ worth of work a
week because his salary is but twenty dollars will
never get more than twenty dollars a week, for the
simple reason that he has never shown his employer
that heis worth more. We figure it that an employe
who means to succeed has to do from ten to twenty
percent. more work than he gets actual pay for. This
he has to do until he reaches a certain point, and hav-
ing reached that point, he will find that by as much as
his income has increased by so much has the demand for
amount and intensity of his labor diminished. To put
this theory into figures, we will say that a boy receiv-
ing three dollars a week should do four dollars’ worth
of work ; the boy receiving five dollars a week should
do seven dollars’ worth of work ; when he gets to be a
man and receives twenty dollars a week, he should do
thirty dollars’ worth of work ; a man receiving thirty
dollars should do forty dollars’ worth of work, andso
on until, say, the salary reaches seventy-five dollars,
and then the laborer can give himself somewhat of a
rest—that is to say, about fifty dollars’ worth of work
will satisfy his employer. Labor brings its market
value, and is seldom overpaid, oftener underpaid. It
is the experience, the ‘‘know how,” that brings the
money.—Philadelphia Ledger.

e b
Good Water Promotes Good Health,

Hoboken formerly shared the water supply of Jersey
City, but in 1882 changed to an independent supply
drawn from the Hackensack River at New Milford.
For the seven vears (1875-81) previous to this change,
the total average death rate of Hoboken was 26 9 per
1,000, against 235 for Jersey City, or a comparative ex-
cess of 3°4 per 1,000—a result which might be expected,
other things being equal, since the site of Hoboken is
naturally more unhealthy than that of Jersey City.
But for the five years (1882-86) following the change of
water supply, the death rate of Hobcken was but 22-6,
against 22'9 for Jersey City, a gain upon Jersey City’s
rate of 0'3 per 1,000, or a total change and saving to
Hoboken of 43 lives per 1,000 annually. Further, the
average rate per 1,000 per yearforthe first quarter of
1887 is, Hoboken 20 deaths, Jersey City 2273 deaths
per 1,000 ; while the April report of the Hudson County
health board gives death rates as follows: Jersey City
226, Hoboken 189 per 1,000. In other words, Jersey
City’s annual death rate under theuse of Passaic water |
has remained practically steady at about 23 per 1,000
for the past twelve years, while Hoboken’s rate has
been steadily decreasing since purer water has been

introduced, having fallen from a long annual average
of 26'9 to an actual return at the rate of 189 for a sin-
gle month, or a difference of 8 lives per 1,000 per year—
a decrease of 30 per cent.—Fire and Water.

A PORTABLE SCAFFOLDING.
To the Editor of the Scientific American :

I send you a sketch of a portable scaffolding I use in
my work in suburban building. I find it convenient
and saving of considerable lumber and time in effect-
ing changes, which can be done by two men around
the whole of a building in half an hour, and this with-
out splitting lumber or using nails.

The sketch will indicate the general construction of
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the scaffold, which consists of themain upright stan-
dard, about 3 in. by 4 in., and of any desired length,
supported on the two legs, spreading some 6 feet, and
strengthened by the horizontal brace, the parts being
bolted together or connected in some other convenient
manner. The bracket is formed of 2”x38" and 2"X2"
stuff and is from 314 to 414 feet long on the upper arm.
To this arm is attached an iron yoke (as shown at b in
the sketch), which slides up and down the standard.
The bracket is supported on a one-half inch iron pin,
passing through holes in the standard, the end of the
upright being slotted as shown at b.

As a rule, I use 114 in. planks for scaffold boards,
placed upon the horizontal arm of the bracket. The
scaffold is supported by leaning against the building,
the weigh on the boards throwing it in that direction,
while the spreading legs entirely prevent it falling
sideways. 1f it should be thought necessary in any
particular case, a strut might be placed at the back, as
shown by dotted lines, to prevent its falling in that
direction. but this is rarely required.

When it is desired to alter the position of the scaffold,
it is not necessary to remove the boards. One man
takes a pole, and. placing it beneath the bracket, raises
it sufficiently to clear the pin, while another man takes
the pin out and places it in a higher or lower position
in the standard as may be required.

This scaffold can be used for any description of
building, and effects a considerable saving.

C. J. DIETRICH.
La Grange, Il1.

B e e E——
A New York House.

The Marquand houss is situated in Madison Avenue,
and, as the name implies, is the residence of Mr. H. G.
Marquand. Externally the house may be described as
French Renaissance in character, though in detail this
style is not adhered to. Itis quiet and unpretentious
in general effect, the lower part being of warm-colored
sandstone, while the upper portion is built of red brick

| with stone dressings, and the roof covered with green

slates. The main entrance is at the side, with outside
steps leading to open porch, the ceiling of which is
formed of richly colored old tiles from Spain, set in
panels. The door opens into an ante-hall, which has
a high dado of dark color, with a deep frieze of gold
forming the background for figure decoration. It con-
tains upholstered seats, and from it are two wide door-
ways, one leading to the guest stairs, the other to the
hall. These guest stairs give access to retiring rooms,
which are in close proximity to the first gallery of the
hall and the main staircase. The larger hall, which
may be called Renaissance in design, is the full height
of house, and lighted from roof, with staircase of light
oak, having richly carved notch board, and at each
floor level a gallery with open balustrade. On the
walls of part of the lower portivn are panels of fine old
Moresque tiles, with the intervening spaces covered
with old Spanish leather. Valuable old English and
other tapestries cover portions of the wall space, and
on the higher landings large pictures are hung. For
the furnishing of the hall old English carved oak has
been used, a finely carved center table from Chester
being a prominent feature. In the fireplace is a large
dog grate, and in the spandrel of the first flight of
stairs is small fernery and miniature waterfall and
fountain.

At the right hand side of hall is the entrance to the
salon, which is designed and carried out on the basis
of the Greek style. It is an oblong apartment, with
the door in the center of the long side, windows a¥ one
end, and the fireplace at the other. Opposite the en-
trance is a recess, divided from room by marble pillars,
and through glazed openings behind may be seen a
small conservatory filled with flowering plants and
ferns. Round the room is a low dado of polished,
warm-colored marble, formed in panels. The archi-
traves and linings to recesses of windows are of warm,
yellow-toned marble, moulded and carved, and round
the whole room a sculptured statuary marble frieze
extends, which was executed in Rome by eminent Ital-
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DEsIcN PLACED SECOND
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3 NewsDesigning Club.

Jd Pair or Workmens Colfageo .

AN ENGLISH DOUBLE COTTAGE OF MODERATE COST.
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ian sculptors. The walls are hung with silvery gray
silk, forming the background to many valuable pic-
tures, including works by Rembrandt and other old
masters, together with works by Alma Tadema, R.A.,
including his *‘ Reading of Homer.” In the center of
ceiling is large panel, with beautiful figures on a gold
ground, painted by Sir Frederic Leighton, P.R.A. This
formed his most important contribution to the exhibi-
tion of the Royal Academy last year. Round it, as the
center, is paneling of cedar wood, oiled, so as to be of
dark tone. The open fireplace has a marble mantel
the full height of the room, with classic busts in the
panels of the upper part, and on the parquet floor are
fine skins.

The exquisite furniture for this salon was made in
England, being designed by Alma Tadema, to harmon-
ize with the general style of the room. It is all very
elaborate and distinctively Greek in form, with the
framing generally of ebony, beautifully inlaid with
carved ivories and mother-of-pearl and boxwood ; the
mouldings and carvings are particularly refined and
delicate. The long settees and chairs have coverings
of silvery gray silk, embroidered with patterns which
are reproductions of classic examples.

The grand piano is similarly made and inlaid, and
the music cabinet is a magnificent piece of furniture.
There are two tripod tables, with Algerian onyx tops
of great beauty.

The conservatory, which leads from the salon, is
filled with ferns and flowering plants, arranged on
ornamental rockwork, over which run streamlets with
miniature pools and waterfalls, all very effectively
lighted in the evening by electric lights. The windows
are elaborately painted with Renaissance designs, so as
to obscure the view from the avenue.

A small withdrawing room from the salon is a won-
drously beautiful example a la Alhambra. The man-
telpiece is of delicately colored marble, richly carved,
and the walls, greatly enriched in low relief, are deco-
rated in cream and gold, with frieze and ceiling of old
Moresque tiles of magnificent color, set in panels.
Some pieces of low-toned, but gorgeous, lusterware pot-
tery aid the chaste and rich effect of the room.

Again entering the hall, a large doorway on the op-
posite side to the salon entrance leads to the parlor,
which is bewildering in its richness and lavish pro-
fusion. Here the style chosen is Japanese of a very
pronounced type, and carried out with close attention
to detail. It is a perfect marvel of ingenuity and
quaint conceits, magnificently carried out. Mr. Mar-
quand has for many years been an ardent collector of
Japanese curios, old carved ivories, wondrous speci-
mens of lacquer work, embroideries, pottery, etc., and
these have been incorporated in the design. The room
is oblong, with bay window at one end and fireplace in
semi-recess at other.

The walls at side for about seven feet high have con-
tinuous open cabinets made of ‘‘quebrache wood,”
from Brazil. This wood, when polished, is of a dull
terra cotta red color, and is one of the very hardest ob-
tainable. There is great difficulty in working it, but
this has not been taken into consideration in the de-
sign, which is ecrowded to the utmost with elaborate
detail—cut and carved and moulded with infinite va-
riety. Recesses of various sizes are formed, panels of
lacquer work being let in the backs. In these recesses

are placed rich and rare Japanese and Chinese pottery,
mostly vases of beautiful and curious forms, and of rich
self-colors—turquoise and celadon perhaps prevailing.

The fireplace in recess at end is a wonderful piece of
design and a marvel of work. It almost defies descrip-
tion, and it must suffice to say that it would be utterly
impossible to elaborate it further than it is at present.
Some splendid old Japanese bronzes have been incor-
porated in the design with excellent effect. At the side
is a richly stained glass window, painted in strong and
vigorous colors by La ‘Farge, and illuminated from be-
hind by the electric light.

Round the room is deep frieze of specially manufac-
tured silk, which was embroidered in Japan. The ceil-
ing is of paneled wood. Richly embroidered silks of
beautiful and delicate colors are used as hangings, and
in the furniture the Jupanese feeling has been carried
out ; but comfort has not been sacrificed. Altogether
the room is quite unique, and at every turn there is an
astonishing amount of variety and interest.

| PSS T LR N PO I

En suite with this gorgeous parlor is the dining
room, which has been designed and decorated after the
manner of the Elizabethan houses in England. The
room is wainscoted, and in the large, open fireplace
is old fashioned dog grate. The furniture is all in the
same style, darkened oak being used throughout, and
to insure accuracy of form and detail the whole of the
appointments were sent fromn England, special care
having been taken to follow old examples in the de-
signs.

Service to the dining room is from the butler’s pan-
try adjoining it, as is usual in almost all American
houses. Here the fittings are of polished mahogany,
while all the conveniences for working are of the most
complete description. The kitchens, ete., are in the
sub-basement, and are fit adjuncts to the house, mar-
ble being freely used and the walls tiled.

On the first floor and throughout the house the same
lavish profusion reigns. The library and boudoir,
though not quite so striking as the apartments already
described, are richly decorated and splendidly appoint-
ed. The principal sleeping apartments are very elab-

orate, with beautifully finished dressing and bath
rooms adjoining. Each of these suites of rooms is fin-
ished in a different style, as much care having been
exercised in them as in the reception rooms. They are
fitted and finished in various kinds of wood, the walls
hung, in many cases, with old and costly silks, or rich-
ly decorated by well known American artists. On the
walls of the rooms and corridor are valuable etchings
and engravings, besides many water colors from Fng-
lish exhibitions. The numerous fixed wardrobes or
clothes closets are fitted up with cedar wood.

Mr. R. M. Hunt, of New York, was the architect of
the Marquand house.—John B. Gass, A.R.I.B.A.,
Building News.

B>

Etruscan Tombs.

Etruscan sepulchral echambers resemble very closely
the early crypts, by which they probably may have
been suggested. Like the tombs of the Greeks, they
were always below ground. In fact, where this was
difficult to accomplish from the flatnessof thecountry,
a circular apartment was built, and the earth piled
over it so as to completely cover it. The Greek tomb
was generally a sort of chamber to inclose the body,
sometimes a mere stone coffin, sometimes very like our
own family vaults, but without the arch. The Etrus-
can tomb, on the contrary, was the banqueting hall of
the departed spirits. Hewn out of the solid rock, the
ceiling was nevertheless carved to resemble the timber
rafters of a chamber, the walls paneled like wainscot.
Benches, armchairs, footstools, tables, all hewn from
the solid rock, fill the chambers, while the walls are

“hung with weapons and tripods, lamps and other

utensils lie about, and the panels are filled with picto-
rial representations and stucco figures. There is, in
fact, little doubt that the Etruscan subterranean
chamber was a complete copy, in design, decoration,
and arrangement, of an Etruscan dwelling house. A
plan and interior view of the famous tomb at Tarquinii,
commonly called that of the Cardinal, is given by
Canina. The plan is that of a square chamber, cut out
of the solid rock, the ceiling or roof of which is sup-
ported by four solid piers, strongly resembling that of
some of the early medi®val crypts.—A. Ashpitel.
A CONTINENTAL COTTAGE.

Our engraving shows the Helbing Villa, in Wands-
beck, built by Puttfarcken and Janda, architects, of
Hamburg. Built in 1885. In the basement are the
kitchen, storerooms, etc. On the first floor are the
living and drawing rooms, dining room, ete., and the
upper story contains only sleeping rooms. The owners
gave positive directions for the arrangement of the
plans, according to which seven rooms of the first floor
were to be connected, in consequence of which the en-
trance and the vestibule had to be included in one
room. The building is finished in cement and hasa
wooden roof. The interior is finished in the richest
manner ; the hall being completed in stucco, and the
dining room, billiard room, and gentlemen’s rooms are
provided with wooden panels and wooden ceilings.
The ceilings of the other rooms are plastered and
richly frescoed. All the furniture and decorations
were made from plans drawn by the architects. The
cost of the building is about $49,000, and of the furni-
ture about $20,000.—Architektonische Rundschaw.
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FLOORS AND CEILINGS: ANCIENT AND MODERN.
BY C. POWELL KARR, C.E., CONSULTING ARCHITECT, NEW YORK.
(Continued from page 136.)

IV.—THE FLOOR COVERINGS OF JAPAN.

Japanese house mats, tatams, are as neat, refined,
and soft a covering for the floor as the finest Axminster
carpet. Miss Bird gives their dimensions as 5 ft. 9in.
long by 3 ft. broad and 24 in. thick. The dimensions
generally given are 6 ft. long by 3 ft. broad. The frame
is solidly made of coarse straw, matted and bound to-

Scientific Qumerican, Jrchitects and Buildevs Edition,

rooms must be built for the mats, as they are never cut

to fit the rooms. They are always level with the
polished grooves or ledges which surround the floor.
They are soft and elastic, and the finer qualities are
exceedingly beautiful. They are as expensive as the
best Brussels carpet, and the Japanese take great
pride in them. One of the drawbacks connected with
this very thickness, which accounts sommewhat for
their softness, is the place of refuge which they offer to
myriads of fleas.

The Japanese architect invariably plans his rooms to
contain a given number of mats. According to Pro-
fessor Morse, the roows are planned to contain mats in
the following numbers: two, three, four and one-half,
six, eight, ten, twelve, fourteen, sixteen, etc. In the

7 two-mat room, the mats are laid side by side. In the
;' 5] |three-mat room, the mats may be laid side by side, or
Haswwrsi | two mats one way and the third mat crosswise at the
2 |end. In thefourand one-balf matroom, the matsare

laid with the half mat in one corner. The six and
eight mat rocms are the most common sized rooms.
This will serve to indicate the Japanese fondness for
littleness. In the illustration of a design for a twelve-
mat room, if the two mats at the right and left hand
ends be omitted, the remaining mats will be properly

J |arranged for an eight-mat room, or twelve by twelve

l, A |feet.

Fig. 6.—A CARD PARTY.

gether, and this is covered with very fine woven mat-
ting, as nearly white as possible, and each mat is
usually bound with dark blue cloth. Professor Morse
says the edges are trimmed true and square, and the
two longer sides are bordered on the upper surface
and edge with a strip of black linen an inch or more in
width. The surface of these mats in rooms, and mat-
tings of the best quality in general, are mmade of the
Juncus effusus (the pith of which is used for can-
dles and lamp wicks in the province of Oomi), of the
Isolepis in Bingo, and of the Cyperus rotundus in
Satsuma and Bingo.

For the common mattings, rice straw and also differ-
ent kinds of rushes are used. For the benefit of botani-
cal readers, we append their names : Scirpus lacusiris,
L. hydropirium latifolium Grisedb., and typha. These
plants grow almost everywhere. Temples and rooms
are measured by the number of mats they contain, and
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The six-mat room would be nine by twelve feet
In adjusting mats to the floor, the corners of four mats
are never allowed to come together, but are arranged
so that the corners of two mats abut against the side
of a third. They are supposed to be arranged in the
direction of a closely wound spiral.

In the houses of nobles, says Professor Morse, the
border strip of black linen has figures worked upon its
face in black and white. The mats fit tightly. The
floor upon which they rest is generally made of rough
boards, with open joints. As you step, the mat yields
slightly to the pressure of your foot. Old matsbecome
slightly uneven and hard from usage. Shoes are in-
variably left at the door or entrance to the house, as it
is considered a mark of great impropriety to wear shoes
in a house. The hard heel of a boot or shoe not only
leaves indentations on the upper surface of these soft
mats, but it erushes and breaks the straw body of the
mats, and would rapidly ruin them. Upon these mats
the people eat, sleep, and die. They represent the bed,
chair, lounge, and sometimes table, combined. In
resting upon themn, the Japanese assumes a kneeling
position. A verygood view of this position is shown
in our illustration, Fig. 6, ‘“ A Card Party,” where a
profile of the figure in the foreground represents it ad-
mirably. The legs are doubled up at the knee, the
haunches resting upon the calves of thelegs and the
inner sides of the heels, the toes being turned in so
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that the upper and outer part of the instep bears
directly on the mats. It is only with a great deal of
practice that a foreigner can become accustomned to
this position. In this attitude they receive their
friends at ceremonious repasts, as shown in our draw-
ing, Fig. 7, which is a cha-no-yu, or tea party, show-
ing all the participants in the kneeling position
alluded to. The little black boxes in the illustration
are the hizbachi, made of wood, and contain a small
earthen vessel for holding hot coals. In the making of
the tea the utensils are used in a most precise and for-
mal manner. The tea ceremonies have had a profound
influence on many Japanese arts. Professor Morse has
given us a very interesting description of the cere-
monious etiquette observed in conducting them. In the
study of a design for a twelve-inat room, which we
show in Fig. 8, the illustration indicates merely the
geometric design. The outside border of mats, six in
number, are composed of a fine light orange colored
straw, bound on the long edges by a deep blue band of
cloth an inch wide. The basket work mats at either

Fig. 7.—A CEREMONIOUS TEA PARTY.

side of the center piece are in light dove color, of the
same general tone as the border mats. The dark
squares noticeable near the corners are plaited in with
a decided dark gray straw. In the two center mats,
which are so designed as to appear like cne mat instead
of two, the four deeply outlined small squares are
woven separately of old turkey blue colored straws,
lined with bands of bright yellow finely plaited straws.
The border line of the two center mats is interplaited,
as indicated in the design, with black and orange
colored straws, the intervening space consisting of two
rows all around, excepting where intercepted by the
four little squares, and adjoining the border just de-
scribed, is plaited in a dark dove colored straw. The
large square, which is apparently in the center of the
two central mats, is arranged into two patterns, diago-
nally, asindicated in the design. The upper right
hand diagonal half is in black and yellow straws,
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Fig. 8.—STUDY OF A DESIGN FOR A TWELVE-MAT ROOM.—BY C. POWELL KARR, ARCH.
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alternately arranged, and the lower left half is in blue
and yellow plaitings, and in the center square of all
on the upper side, yellow pierces the black half dia-
mond by interplaiting, and on the lower half blue
pierces yellow, the shaded quarter points being yellow.

The size of room corresponding to this number of
mats is 18 ft. by 12 ft. In the above design, the high
lights are struck in the orange and yellows, the shadows
in the black and grays, and the harmenizing tones in
the dove shades.

In Japan a good quality of mats can be made for one
dollar and a half apiece, though they sometimes cost
three or four dollars, and even a higher price for a
special design. The poorest mats will sell from sixty
to eighty cents each. No description can do justice to
the beauty of the plaiting, the dexterous workman-
ship, the luxurious yielding to the foot as it presses
onward in a stride, forour impressions of a mat are de-
rived from the coarse Chinese mattings, with which all
of us are more or less familiar. To name the two types
of mattings in the same breath is to vulgarize the one
and refine the other.

The floors of most rooms are permanently covered
with mats, and, as a consequence, the material is of
rough boards, and laid without consideration as to
regularity. In this way very poor lumber is used, and
wide spaces between the boards are not inadmissible.
In halls or vestibules the floor is composed of wide
planks and the surfaces are polished and glassy, and
kept so with remarkable skill. Polished wood floors in
portions of front rooms are quite common in country
houses and in many instances reflections of surround-
ing objects mmay be seen mirrored in their barnished
faces. In country inns, the floor in the forward part
of the house is sometimes laid with plank. In mer-
chants’ houses, bordering the street, the matted floor,
according to Professor Morse, properly terminates
a few feet within the sill, the space between being of
earth. The floor being raised, the space between the
edge of the floor and the earth is generally filled with
plain panels of wood, though sometimes designs of
flowers or conventional figures are cut in the panels.
The kitchens, in every case, have wood floors, as do
the halls, verandas, and all passageways. The ground
beneath the floor is, in the houses of the better class,
prepared with gravel and mortar mixed with clay, or
macadamized.

O

APPARATUS FOR TESTING LIME AND CEMENTS.

The apparatus herewith figured permits of rigorous-
ly establishing the relations that exist between the
progress of solidification of hydraulic products and the
different phases of their manufacture. It permits
likewise of comparing the products with each other as
regards initial energy, and that too at every instant
for several days. Finally, by means of this little in-
strument, it is possible to establish certain relations
between the initial behavior of a product and itsul-
timate resistance.

The figure represents the apparatus reduced one-
half. The device consistsof a hollow rod weighing an
ounce and a half, which slides without friction in a
tube provided at the base with a disk 14 inch in dia-
meter. The tube is provided at the side with an ad-
justing screw that prevents the rod from sliding. The
rod is terminated beneath by a steel needle of 0°04 inch
section and one inch in length. Resides this, it ispro-
vided above with a shoulder that permits of its weight
being progressively increased by placing on it disks
of zine, each weighing an ounce and a half.

If the apparatus be placed upon a plane, hard, hori-
zontal surface, and the screw be slowly and progres-
sively loosened, the extremity of the needle will come
into contact with the plane surface, and the zero of the
vernier will coincide with that of

It is possible to effect the following results with
this apparatus:

(1.) To determine the progress of the setting of a
cement as a function of the time and weight, and thus
obtain a diagram analogous to that shown in No. 1
(Fig. 2).

(2.) To determine the penetration as a function of
the time, the weight of the needle being fixed ; and
thus obtain a diagram similar to that in No. 2.

(3.) To determine the penetration as a function of
the weight after fixed periods; and obtain a diagram
analogous to No. 3.

From a practical standpoint, diagram No. 1 evident-
ly presents the most interest. To learn when the set-
ting begins, nothing but the 14 ounce rod withdrawn
from the tube will be used. The setting begins when,
the rod being placed quickly on the paste, the friction

T
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Fig. 1.—APPARATUS FOR TESTING CEMENT.

due to thenascent cohesion prevents it from entering
the paste completely.

In Fig. 1, 1 is a general view of the apparatus ; 2, de-
tails of the device ; 3, disks; 4, box for the latter; 5
and 6, mould and core.—La Nature.
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THE HOME OF MILTON.
CHALFONT ST. GILES AND MILTON.

The quiet rural village of Chalfont St. Giles, in Buck-
inghamshire, eight miles north of Uxbridge, was the
retreat of John Milton in 1665, when the great plague
raged in London. It is twenty-one miles from London

The early Friends or * Quakers” had personal and
local connections with that neighborhood, and Thos.
Ellwood, whose very interesting autobiography has
lately been republished in Prof. Henry Morley's series
of the ¢ Universal Library,” engaged a ‘‘putty box”
at Chalfont for the temporary dwelling of the blind
immortal poet.

Milton’s town residence, at that time, was in Jewin
Street, Aldersgate, and he was then composing *‘‘ Para-
dise Lost.” He finished this poem at Chalfont, and
Ellwood, who had invited him there, invited him to
begin the sequel, *‘ Paradise Regained.”

The cottage shown among our sketches of Chalfont

St. Giles is the only house now remaining which
Milton is known to have occupied.

nental tour, Milton returned to London in 1639, and
hired lodgings in St. Bride’s Churchyard.

The house remained intact until 1824, when it was
burned down, being at the time occupied by a hair-
dresser. Milton removed to Aldersgate Street, but no
vestige of the house occupied by him there now re-
mains. His next removal was in 1644, to the Barbican,
where he afforded shelter to his first wife's relations,
who were royalists.

The house No. 17 Barbican was in existence so late
as 186+, A modern warehouse now occupies its site.

From the Barbican. Milton repaired in 1646, to a
small house on Holborn, opening backward into Lin-
coln'sInn Fields.

It wastoo remote from Whitehall to suit Cromwell’s
convenience, to whom Milton was then secretary. The
Lord Protector suilnmoned the poet to Scotland Yard,
whence he migrated to a pretty garden house in
‘* Petty France,” Westminster.

The site forms part of the lawn of Queen Anne’s
mansions. An old tree was shown which he was said to
have planted with his own hand.

In the house at Westminster, Milton lost the use of
his eyes.

He was driven from it in 1660, upon the restoration
of Charles II., which forced himn to take shelter in
Bartholomew Close, Duke Street, Aldersgate.

Before long he could return to Holborn, where he took
a house in Red Lion Fields, now Red Lion Square.

His next move was to Jewin Street, Aldersgate, where
he lived with his third wife and his daughters. The
Jewin Street of that day has also passed away.

The declining years of Milton’s life were passed in
Artillery Walk, Dunfiell Fields, where he dictated to
his daughters his *‘ Paradise Regained ” and ‘‘Samson
Agonistes.”

Here he died in 1674.

The house of two centuries since has entirely disap-
peared. The nearest approach to Artillery Walk, in
name, is Artillery Place, Bunhill Row.

The remains of the great poet were consigned to the
chancel of St. Giles, Cripplegate, where a monument
has been erected.

The Rev. Pownoll W. Phillips, Rector of Chalfont
St. Giles, Mr. James Gurney, and Mr. S. Sanders are
trustees of Milton’s cottage. which has, with the cot-
tage adjoining, been obtained at a fair price from the
owners, Mr. and Mrs. Tomson, ot Sandhurst. The
trustees, with Mr. T. Newland Allen, lord of the manor,
and Colonel Phipps and Mr. W. Gurney, church ward-
ens, form a committee to provide for its preservation.

Their intention is to set apart Milton's cottage as a
reading room and museum for objects connected with
the poet, and for other matters of historic interest to
the parish and neighborhood.

A fund has been instituted to enable them to pay for
the cottages, to repair them, and to maintain them for
these purposes.

The sum of £400 or £500 is required, and subsecrip-
tions may be sent to the rector or church wardens, or
may be paid to the London and Westminster Bank, 1
St. James’ Square, S. W., to the account of the hon.
orable treasurer of the * Chalfont St. Giles Jubilee
Milton Memorial Fund,” Samue! Sanders, Esq., J. P.,
of The Grove, Chalfont St. Giles, Bucks, and 7 De Vere
Gardens, South Kensington.

As the intention to use part of one of the cottages as
a reading room and museum has been adversely eriti-
cised, it should be explained that this particular use of
the house is necessary, owing to the law of mortmain ;
but every care will be taken to prevent injury to the
building. A reading and recreation room already
exists in the village.

The cottage would not be kept as Milton left it, if it

remained as an ordinary village

the divisions in millimeters of ggqg 1 30 2 307 3 dwelling, to be occupied by a
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a mould, and made to assume = * o oo 2 as a fire extinguisher it has not

the form of the latter. At the

moment the test is to be made,

the hardened paste is removed from the mould and
placed in a convenient position for operating. The
zeros coinciding, and the needle being unloaded, the
apparatus is placed upon the hardened paste, and held
thereon by slightly pressing the disk with the thumb
and forefinger of the left hand, placed each side of
the tube. The screw is gradually loosened, and the
reading n is made. Then the screw is tightened, and,
without moving the left hand, the needle is loaded
with m disks with the right hand. Then the screw
is slowly loosened, and the reading N is made. N—mn
will be the depth of penetration at 50 m grammes
(1% m ounze), and 5 (m + 1) the pressure due to the
needle per square centimeter (0°155 square

Fig. 2—GRAPHIC CURVES OF THE SETTING OF CEMENT.

Mr. Laurence Hertlon tells us, in his ‘* Literary Land-
marks of London,” that although John Milton was
born and died in the metropolis, received part of his
education and was thrice married there, and lived in
many houses, within the bills of mortality, there is left
to-day hardly a trace of anything that he touched or
that is in any way associated with him.

He was born in Bread Street, Cheapside, in Decem-
ber, 1608, and was baptized in the church of All Hal-
lows. Both house and church were destroyed by the
fire of London in 1666.

As a boy he was sent to St. Paul’s School, which also
vanished in the conflagration of 1666.

After graduating at Cambridge and taking a Conti-

© 1887 SCIENTIFIC AMERICAN, INC

been hitherto generally recog-
nized here. ‘Do you know,”
said a scientific gentleman the other day, ** that it is
next to impossible to burn a whitewashed fence?
And do you know further, that in France, to protect
the frame and interior of other buildings from fire, the
walls, beams, joists, and the underside of floorings are
thickly coated with lime wash before they are placed
in position ? It isso, and if this course were adopted
here it would save many a house, many a village, from
destruction. I do not mean to say that it will prevent
the spread of a fire once under great headway, but
from its uninflainmable character, it is a guard against
the prime ignition that often leads to dire results.”
This little hint set the writer to inquiring, and the
doctor’s words were confirmed.—Am. Analyst.
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Why Pipes Burst,

The principal cause for burst pipes is frost. Water
has the greatest density, that is, it occupies the least
space, at a temperature 392" F. Above that tempera-
ture it expands, and below that temperature it
expands until it reaches the freezing point, 32°.
When the freezing point is reached, the water begins
to solidify, until all the heat is expelled and ice is form-
ed. The water has expanded nine per cent. in the ope-
ration. Below the freezing point, the ice contracts
again.

After the first freezing occurs and the pipe is swell-
ing, theicenext to the pipe contracts or breaks, and al-
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The mere fact that water when frozen is less dense
than when liquid is proved by the floating of ice.

Another cause for the bursting of lead pipe is wa-
ter hammer. Under direct pressure systems of water
supply, the water hammer is sometimes very forcible,
and its continuation often develops a burst at some
weak point in the pipe. A remedy to prevent this con-
sists of a rubber cushion, which gradually breaks the
force of the blow.—S8anitary News.

—-

How Lamp Chimmneys are Made.
First they use pure white sand, found in but few

P
\

called a gatherer dips his pipe into the melted mass,
and gathers enough on its end to make a chimney.
This he rolls on a smooth iron plate to get it evenly
on end of pipe, when he blows it about the size of a
boy’s top, and hands it to another workman, who
further blows it up, and proceeds to make the lower
part of the chimney, which fits the burner. This he
does by forming a small knob on the end of the now
pear-shaped bulb, giving it a sharp stroke with his
shears, breaking the knob off, leaving a small hole in
the bottom of the bulb.

It is now heated red hot again, and the lower end of

localities, which, when thoroughly washed and dried, is
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the chimney formed by the blower whirling and spread-
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lows more water to come in contact with it. This, in turn,
freezes, expands, swells the pipe a little more, and then
contracts. This operation is continued until the pipe
bursts. When this occurs, there is a movement of the
softer ice to the break, and the space left fills with water
and freezes, thus enlarging the fissure a great deal.
This soft ice frequently runs out on the pipe and forms
icicles.

This expansion of water may be illustrated by taking
a basin even full of water and exposing it to a temper-
ature lower than the freezing point. When the tem-
perature of the water reaches 89 2°, it begins to expand,
and will run over until it is frozen. After the
surface is frozen, the solidification of the lower
portion of the water causes the center to rise
above the level—a phenomenon which is often seen.

DESIGN FOR A MARBLE FIREPLACE.

almost white as snow. Then the potash (purified) and
the lead, in the form of oxide, perfectly pure, are added
to the sand, and thoroughly mixed until the batch re-
sembles ordinary sugar in grain, but is quite red in
color. It is now ready to gointo the pots—twenty-four
in number, made of a peculiar kind of clay, being from
42 to 48inches in height and about the same in width.
These pots are closed at the top to prevent the fire from
injuring the melted glass, with the mouth on the side
near the top. The furnace being circular, the - pots
when placed in position, and covered with fire brick,
present their open mouths only, and when looked in-
to resemble a hot summer’s sun.

When in this condition, the pot is filled with the
mixture above mentioned, closed tight, and in about

twenty-four hours is ready for work. A workman

© 1887 SCIENTIFIC AMERICAN, INC

ing the glass with a tool resembling sheep shears, but
longer and narrower blades. The chimney is now
broken off the pipe and put into a ** snap,” an instru-
ment which holds it as one would clutch an apple
firmly in the hand, and heated red hot. The top is
finished by machinery.-—Cin. Grocer.

P o

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.

Plans for the alteration and enlargement or immprove-
ment of buildings are also supplied.
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A COTTAGE OF MODERATE COST.

Our plate exhibitsa cottage designed by E. G. W.
Dietrich, architect, N. Y. Ourengravings are fromthe
Builder and Woodworker. Aboutfive thousand dollars
is our estimate for the cost of this dwelling. This is a
very handsome structure, cozy and homelike.

—— et ————————————
The Largest Vase in the World.

Whatever supremacy may be truthfully claimed by
America in the line of all kinds of implements, watches,
and jewelry, England leads the world in the line of art
pottery. A well known English manufacturer of pot-
tery has the honor of producing the largest and one of
the most beautiful vases in the world. This vase con-
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sists of a pedestal, which, rising from a square plinth,
supports a globe representing the earth surmounted by
a figure of Ceres, who, together with a group of cupids,
are showering gifts of fruitfulness upon the aarth.
Around the center of the globe runs a frieze, divided
into four panels, on which are cupids, busy in the pur-
suits typical of the four seasons. The subjects are
separated by bracelets, on which are other figures em-
blematic of the season. The pedestal contains a splen-
did frieze, on which are represented something more
than sixty cupids occupied in rural work. The plinth
is artistically ornamented in keeping with the general
design. The color of the globe is a shade of green
called celadon, the figures are china bisque, and the
other decorations white china.
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The whole stands eleven feet in height, and the dia-
meter is six feet four inches, and, notwithstanding its
proportions, this vase is elegant, chaste, and thorough-
ly artistic. The cost of this huge ornamented piece of
pottery is $16,500.
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A RURAL novelty has been introduced into France,
and is called a plant tent. It is of quite fairy-like di-
mensions, something like a lamp shade or toy parasol,
which is placed over delicate young plants as a protec-
tion against hoar frost and hail. The cost of a thou-

sand is but 50s., and the device should be useful to place
over young tobacco plants, or many other delicate
nurslings transplanted from frame beds into open gar-
dens.
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A CHURCH OF MODERATE COST. .

We give a design for a church of moderate cost, say

$5,000, by C. A. Dunham, architect, Burlington, Iowa.

It has 308 seats, built of wood, ceilings of pine, finished
roof timbers, stained glass windows.

o
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An English Laundry,

The following account of a large English laundry is
condensed from the columns of an English paper.
English laundries present several distinguishing fea-
tures when compared with those of this country. In
England, it is rather the rule than the exception that
laundries should be owned by joint stock companies,
while here the proprietors are usually individuals or
firms. Over there, it is considered almost indispens-
able to have a lady in charge of the operations, and
the British manageress occupies the place held here
by the manager or foreman. Another difference is
that manual labor is employed to a greater extent
than in the American laundries, where machinery
does nearly all the work.

The laundry:to be described is that of the London
and Provincial Steam Laundry Co., with works at
Battersea Park road, in the suburbs of London. These
are said to be the largest laundry works yet opened in
England, and cover a space of upward of an acre and
a half, and afford employment to some twenty-five

Scientific Qmerican, Jrchitects and Builders Edition,

cent improvements. The vans, which at rare intervals
bring infected linen to the Battersea works, are lined
throughout with zine. The articles are collected, not
in baskets, but in open wirework crates, which are de-
livered direct into the proper house, and forthwith
bodily inserted;/ without unpacking, into the disinfect-
ing chamber, where they are subjected to dry heat,
the only thoroughly effective process yet discovered.
Even when thus dealt with they are not free from
quarantine, the whole process of washing, etc., being
carried on in the same isolated house. The severest
penalties are demanded and enforced, not only against
any person sending infected articles without giving
notice, but against any person employed on the prem-
ises who shall fail to acquaint the managers of any case
of infection with which he or she may be brought into
contact. An unpleasant, but important, subject may be
dismissed with the assurance that the management of
this department is simply perfect.

The receiving room is about thirty feet square, into
which the sturdy square baskets in which the linen is
collected are brought unopened. Each of these baskets
is devoted to the use of a separate customer, who keeps
one of the duplicate keys of the rather elaborate pad-
lock by which it is secured, the other being retained
on the premises. The baskets having been opened and
contents checked and marked, they pass into a second
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experienced in obtaining an adequate supply of help
for this kind of work, though good wages are paid.
For curtains, lace, and the like, there is a separate
room, in which these fragile and unwieldy articles are
neither ironed nor mangled nor calendered, but care-
fully strained on frames over a vast range of steam
pipes.

An important part of all washing operations is the
drying, which is here done in a fine open yard of nearly
an acre in extent, provided with wide stretches of lawn
for bleaching purposes. When the weather is unpro-
pitious, the necessary operation is carried on with
equal expedition in a spacious drying room, opening
into the mangling and calendering room, and fitted
with a magnificent range of drying frames, each
twelve feet in length by seven feet high. The drying
ground is fitted with an arrangement of ornamental
iron posts and strong galvanized wires, specially de-
signed to preserve the articles intrusted to them from
the damage frequently inflicted under the old system
of cords and clothes pegs.

The boiler house, engine room, stables, and sheds for
vans do not call for particular mention.

One of the most important features of the entire
establishment is the well, over four hundred feet in
depth, sunk in the yard at a cost of something over
£600, and extending into the chalk, from which it ex-

DESIGN FOR A CHURCH OF MODERATE COST.

men and one hundred and eighty employes of the fair
sex. This laundry is now turning out from eighty to
ninety thousand pieces of all descriptions every week.

The buildings are sky-lighted throughout, and care
has been taken to give them a pleasing architectural
effect. The works are entered by double gates, which
give admittance to a covered courtyard, where the
wagons or ‘‘vans ” as they are termed in England can
discharge and receive freight, a very important pro-
vision in a rainy climate. There are neat offices, a
large dining room for the employes, and suites of
apartments for the manageress and officials—the
whole of the arrangements being made to secure per-
fectly healthy conditions and the maximum of com-
fort for all employed in the building. The main body
of the building, in which the laundry operations are
carried on, consists of one principal range, with an
area of 154 feet by 140 feet, and two smaller blocks are
devoted to the stabling and van department. One
block, admirably isolated from every other part of the
building, is set apart for the exclusive dealing with in-
fected linen, no single article of which is ever allowed,
from the moment of its entrance into the company’s
premises to that of its departure from them, to ap-
proach within a considerable distance of that portion
of the building devoted to the washing of articles with
a clean bill of health. So much attention has lately
been devoted to sanitary measures having for their
object the prevention of contagion, that it is worth
while to show how the London and Provincial Laun-
dry Company to some extent anticipated the most re-

compartment containing seven cells, each occupied by
a young woman, who sorts out the different pieces for
the wash room.

The general wash house is a lofty apartment, with
an area of about fifty by thirty feet, having down the
center a double row of washing machines of various
sizes. Along the north wall is a range of large sized
pigeon holes or racks, each capable of containing,
when duly folded, just so many articles as can be
cleverly introduced at one time into the open mouth
of the washing machine, thus seriously economizing
the time occupied in charging them. Along the oppo-
site wall is a range of washing and boiling troughs for
such articles as may require such methods of handling,
with an ingenious tramway arrangement by which
the manipulation of the hot and dripping articles
under discipline is much facilitated. At one end are
tanks of boiling soap solution, cunningly compounded
after a recipe which, without the use of chemicals,
produces in some half dozen turns of the ponderous
machine a lather of remarkable thicknessand fineness.
At the opposite end are “hydros,” in which, when
washed and rinsed, the various articles are whirled
round and round at the rate of four hundred revolu-
tions per minute.

The mangling or calendering department contains,
besides the usual machines, a calender said to be the
largest ever constructed, carrying a “ glosser ” capable
of manipulating the largest sized table cloth unfolded.
In the ironing rooms scores of young women are em-
ployed, and we are informed considerable difficulty is
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tracts a supply of water running to eighteen or twenty
thousand gallons per diem, and described as admirably
gsoft. The laundry uses in a year fifteen tons of soap
and about forty-two tons of starch. The net profit
realized by the company last year was $12,000, which
allowed the payment of a dividend of six per cent.

Some of the figures given are rather surprising, such
as the extractor making only four hundred revolutions
per minute. In this country a much higher speed is
given, and cases are recorded of extractors being run
at 1,800 and even 2,000 revolutions per minute, This is
dangerous and altogether unnecessary, for as we have
pointed out in a former issue, the limit of effective
power is reached at 1,500 revolutions in a minute.
Nothing is gained by a higher rate of speed, and the
risk of bursting is vastly multiplied thereby.—Nat.
Laundry Journal.

Plans and Specifications.

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

We are assisted in this work by able architects.
Terms moderate. MuNN & Co.,

361 Broadway, New York,
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AN ATUSTRIAN VILLA.

‘We give two elevations and
a floor plan of an Austrian
country house, at Bozen, by
L. Theyer, architect, of that
place. From Architektonische
Rundschau.

————— e ———
Mud Architecture in Persia.

Whether the Persian archi-
tecture was contemporaneous
or derived from the Assyrian,
Egyptian, or Indian, is a
question into the investiga-
tion of which I am at present
not prepared to enter; but
certain it is, judging from
the voluminous writings of
competent men, that the As-
syrian and the Egyptian were
the most ancient styles which
formed the groundwork of
all others that adorn the vari-
ous parts of the globe. Until
recently it was supposed that the Persian architec-
ture owed its origin to the Indian, but the study
of the arch®ological remains of the various Eastern
countries has enabled the specialists engaged in the
work to fix the date of the former structures far an-
terior to that of the latter or Indian. The birth of the
Roman and Grecian styles, their semblance and pecu-
liarities, are no longer invested with doubts or in-
volved in mystery, which had so long exercised the
minds of the enthusiastic students and travelers of the
old and the new worlds. The arch semicircular,
Gothic with their many variations—the pillar, the
capital, the dado, the architrave, and the various
details of ornamental construction—are no longer
ascribed to accidental observations or similitude,
but have descended to us from remote antiquity
as the triumphs—though rude—of the Assyrian
and Egyptian structural art. The evolutionary
process which the art has, during its progressive
descent to us, passed through has given to the
world architectural beauties unapproached in
the annals of ancient architecture.

If architecture is correctly defined as being
nothing more or less than the art of ornamental
construction, then I am bound to say that of all
Oriental nations the Persians appear the most ad-
vanced in the art wherein mud or earth plays a
most important part. Any one journeying
through or sojourning for a short period in Persia
cannot avoid being struck with the high excel-
lence which mud, common mud. can be made to
attain in its employment in architectural works.
Forts and fortresses, courts and country houses,
palaces and public offices, colleges and convents,
mosques and minarets, towers and temples, cara-
vansaries and crown buildings, bazars and break-
waters, are all made of mud—despicable mud,
whose qualities in the constructive art are only
appreciated and acknowledged when moulded into
bricks and burnt in a kiln. This is not all, for
even culverts or bridges of small span are also
made of mud, a single arch of 10 to 12 ft. span-
ning the water’s course from bank to bank at
springings whose line is far above the highest wa-
ter level. Nearly all the buildings in Persia are built
of mud and sun-dried bricks ornamented with gatch
or gypsum, and a short account of building and con-
struction after the Persian fashion will not be out of
place in your journal.

The principal materials which enter into the compo-
gition of a mud building are straw, quicklime, gypsum
or gatch, and stone pebbles. Any one desirous of hav-
ing a residential house in or out of town has only to
give notice of his intention to
the mehmarbashi or the prin-
cipal architect of the city or
town—generally a Persian—
who either repairs to the par-
ty himself or deputes his as-
gistant or bannabashi to as-
certain the size, style, and de-
scription of the building re-
quired. This obtained, the

ing, the mehmarbashi is sent for, and the hukum or
order given.

Thereupon the builder commences operations. Brick
making being the first thing, he sends his falehs or
assistants to proceed with that work. The bricks are
made of clay previously prepared. This is done by
first digging the ground and allowing the clay to re-
main exposed for two or three days in thesun. It is
then saturated with water and exposed for two days
longer, when it issubjected to the operation of treading
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or tempering. The clay is then moulded into bricks
9" X 9" X 2, and the surface is luted over with water
mixed with chopped straw or kah, of which seven seers
are used for every 1,000 bricks moulded. This superficial
plastering of straw is intended to prevent the newly
made bricks from cracking. A single moulder can
manufacture from 2,000 to 2,500 bricks per diem of six
hours. The cost varies from 8 annas to 12 annas per
1,000, and sometimes more when they are intended for

mehmarbashi or architect pre-

pares a plan which he person-

ally takes to the saheb ; and,
after explaining to him the
general outside features and
internal arrangement, and the
cost probable, he leaves it to
him to decide when, where,
and how the house should be
built. No building is started
unless the day is auspicious—
rozikhair—and when that day
is determined upon, as also
the size, style, etc., fixed by
the future owner of the build-
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the kiln. When the bricks
(sun-dried) are ready, the
mehmarbashi marks the foun-
dations according to the
rung or plan, and the pits or
trenches are then dug, and
the whole exposed for several
days, generally one week,
until the trenches and debris

1] from the same are quite dry.

The clay thus dug is of very
tenacious character, and is
called roost, a kind of fire
clay. The foundation is laid
in with this clay, mixed with
quicklime. It is well treaded
and rammed, and then al-
lowed to stand over for a
week. The thickness of walls
is determined by the weight
and height of the super-
structure, and is invariably
spoken of as so many fingers
breadth. The walls are built
with unburntbricks and clay,
and the arches with the same bricks and gatch or
gypsum. A bannabashi or a mason seldom uses the
rule or plumb line when building a wall, his guide to
straightness and verticality being the eye and the
trowel.

The small arches, of which there are many varieties,
arenever built with centerings, as in this country. It
is sufficient when the first ring is made ; all others fol-
low it endways until the whole arch is completed in.
It is made of a single brick on edge, and kept in posi-

tion in course of construction by means of the
gatch and wedges of pebbles. The gatch dries as
soon as applied on the edge of the bricks, which
are pressed or placed in position before it dries or
dies. The pebbles are used as wedges only in the
extradol joints of arches, where the joint is wider
than in the soffits. The circularity of the arch is
determined by means of a line or string from the
center of a bar placed along the springing of the
arch, or, rather, span, or parallel to it, the said
string being equal to the radius of the circle of
which the arch is a part.

‘Where arches exceed 10 ft. in span and 30 or 40
ft. in length, arched ribs are put in over center-
ings, placed 10 ft. apart, and the arch work of the
spaces is filled in, as before, with bricks on edge,
single, but without the help of centerings. Ex-
cept in tarbi, or extra strong arches, where the
bricks are used on their planes or flat, <. e., end-
wise, all other kinds of arches, such as the gabri
or Parsi, which is never or seldom built without
shaloob or centering, the almaztrash or diamond-
shaped, and the ghace or pointed—Gothic—are
invariably built of single brick on edge.

When the arches or domes are completed, the
spandrels, or sandooghas, arefilled up with broken
bricks, carefully arranged. Over this is laid fine,
loose earth, which is rammed down to the requir-
ed level preparatory to receiving the khahgil
plaster, which is prepared in the following man-
ner : The clay, to which is added chopped straw,
is first made and well tempered by the feet. It is
then allowed to stand for several days, with wa-
ter just covering the top of the clay, which is

mixed in small tanks. When thus prepared, it is laid
over the loose earth which had been rammed level
previously, and thus the roof is completed.

The thickness of the khahgil plaster for the roof
ranges between 3" and 4. After the roof is completed
the parapet walls facing the streets and the neighbor-
ing buildings are raised 5 and 6 ft above the level of
the roof, tapered, and similarly plastered with khahgil.
The facade of the building is either plastered over with
khahgil of finer quality col-
ored with red or yellow ocher
and lined and paneled out in
gatch or gypsum or entirely
plastered with the latter and
ornamented with mouldings
of the same material. The
interior of the building—the
rooms—are generally plaster-
ed with khahgil of the finest
quality, called sungil, which
is composed of fine clay, the
husk of wheat, horse or cow
dung, and the coloring mat-
ter. Thesearemixed in large
vats and allowed to stand for
several days—seven or eight
days—when the clay is con-
gsidered ready for use. It is
then applied to the wall with
a trowel, care being taken
that it is uniformly laid. The
projecting angles of walls
and recesses are picked out in
gatch and colored to suit the
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khah or rather sungil plaster. A single mason will
lay in 2,000 bricks for a day’s work. When the wall
rises beyond the reach of assistants or bearers of bricks
and clay, the bricks are not taken up in hod or bas-
ket, but are thrown up from hand to hand to men
placed on scaffoldings or stages until they reach the
bricklayer. Leather glovesare worn by the throwers to
save their hands from injury arising from the constant
friction between the bricks and the palm of the hand.

Gatch is only used in building of arches or mould-
ings, and is never mixed up in larger quantities than a
few seers at a time when employing it as a cementing
material or for mouldings. When in course of prepara-
tion for these works, it is kept in constant motion to
prevent it from dying or getting flat, and therefore use-
less. The gatch is much appreciated for its quick
setting and adhesive properties. It is the only and
best cement used in arched masonry and mouldings.

The inclosure walls of the house are sometimes car-
ried to great heights—30 to 40 ft.—as a protection
against thieves. ‘I'hey are built solid about two-thirds
of the height, the remaining portion being built in
sandooghas or chambers which run along the length of
the wall-generally of enormous thickness atthe base
and gradually tapering to a point or edge.

This is the modus operandi of building an ordinary
dwelling house; and though the same method is
observed in the construction of more pretentious build-
ings, public or private, the difference is only in the
choice of materials. There are huge buildings three
and four stories high, built of sun-dried bricks faced
with burnt bricks and the joints filled in with lime or
fire clay and glazed green or blue. Vaulted bazars are
entirely built of sun-dried bricks, decorated with figures
and flowers in gypsum. The perfection to which clay
has been carried in the constructive art is evidenced
in the former and the present capital of Persia, by the
magnificent caravansary known under the name of
Caravanserai Mukhlis; the buildings in Charbagh or
four gardens ; the public buildings in Maidanishah ;
and last, but not the least, the Halfdast or the royal
palaces, old and new.—Zulpah, Indian Engineering.

TOMB OF COLONEL HERBINGER, MONT PARNASSE

CEMETERY, PARIS.

This monument to the unhappy Colonel Herbinger
was erected last December,
by his mother. The base,
measuring 3 ft. 8 in. X 7 ft.
4in., is placed above the fam-
ily tomb. Above it rises a
statue of Joan of Are, from
whose family Col. H. descend-
ed, and a column surmounted
by a bronze bust of Colonel
Herbinger. Below the statue,
upon a cushion, lies the
wreath of victory, and upon
that is thrown a broken
sword. M. Etex, sculptor.—
La Semaine des Construc-
teurs.

Window Glass.

The base of all glass is sili-
ca. The most convenient
form in which it is found isin
finesand. Upon the due pro-
portion of this substance in
glass depends its compact-
ness of body, brilliance, and
capacity to withstand sudden
changes. It often happens,
either on account of want of
sufficient heat in the furnace,
or in order to save time in the
melting or founding, that too
small a proportion of silica is
employed. Glass which has
this fault may be known by
its rapidly attracting moist-
ure. Plate glass is composed
of sand, carbonate of soda and
chalk, with small quantities of arsenic and manganese.
The proportions vary at different works, but the gene-
ral proportion is: Lynn sand, 400 ; carbonate of soda,
250 ; ground chalk, 35—by weight.

The quality of the glass depends upon the quality of
the alkali. Plate glass is melted in large open pots.
The furnaces are square, containing sometimes four,
sometimes six pots each. When the glass is melted,
which takes twenty-two hours, it is removed to another
furnace, where the pots are smaller, of a cylindrical
form. Here it is fined, which oceupies four to six hours,
and when free from air bubbles and impurity, the pot
with the glass is removed bodily from the furnace by
means of a crane, and hoisted to the end of the casting
table, upon which the glass is emptied. A large iron
roller which works inside the flanges of the casting
table is then made to pass over the melted glass in
order to flatten it out. It is then removed upon a
wooden table on wheels to the annealing arch, which
is now at a high temperature, and here it is excluded

Scientific dmeviean, Jvchitects and Buildevs Gdition,

from the atmosphere until cold. The glass is rough
and uneven, but it is afterward cut flat by machinery,
and then smoothed and polished.

It is these processes which render plate glass so cost-
ly. Crown or window glass is of much the same com-
position as plate glass, except that a cheaper descrip-
tion of alkali is used. The ordinary mixture is: 500
cwt. of Lynn sand, 2 cwt. of ground chalk, and 1 cwt.
each of sulphate and carbonate of soda. The square
furnace and the open pots are used, there being gener-
ally six pots on each furnace. It takes from fourteen
to twenty hours to melt this glass, and it then requires
to stand four to eight hours to allow it to become free
from all air bubbles and to cool sufficiently for work-
ing.

Windowglass is formed by blowing. Upon the blow-
ing iron is gathered at three several times (the fluidity
of the glass never allowing fewer) the weight of glass
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afterward cut flat and polished. The size of the sheet
is restricted to what can be blown and worked by one
man. It is cheaper than plate glass, because all waste
is avoided and less cutting is required.—A. Pellatt.

Basswood.

Basswood is commonly ranked among woods as a
scalawag. It isnot so much of a scalawag, however,
as some people think itis. For certain uses it is ad-
mirable. For organ keys, trunks, several kinds of
small boxes, carriage bodies, woodenware, paper pulp,
and for many articles which are turned, it is just the
thing. In some sections of the country, as a matter of
economy, it figures as a building wood, but when
used on the outside of a structure, the builder in due
time discovers that it is false economy. A Wisconsin
manufacturer is making basswood doors which he sells

as a No. 3, and calls them linn, another name for bass-

TOMB OF COLONEL HERBINGER, MONT PARNASSE CEMETERY, PARIS.

necessary to produce the table, and which weighs 11
Ib. This is then blown out, leaving a solid lump at the
farthest extremity from the blowing iron for attaching
the punty. This is called the bullion. The punty be-
ing fixed to the bullion, the blowing iron is relieved by
merely touching the glass with a wet iron. Being
firmly attached to the punty, it is removed to a small
cylindrical furnace, called a flashing furnace, where a
rotary motion being given to it, increasing as the
glass becomes goftened by the heat, the centrifugal
force, together with a little sleight of hand on the part
of the workman, produces a flat circular plate or table,
as it is then called.

British plate or German sheet glass is of the same
composition as plate glass, but the manipulation is
different. The glass is blown into open cylinders, and
when cold these are cut open along the length with a
diamond and placed in a flatting furnace, which is at a
sufficient heat to bring the glass into a semi-fluid state,

| so that it falls quite flat. The sheets thus made are
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known as linden, and in some
sections it is called the bee
tree, from the fact, undoubt-
edly, that its flower is a favor-
ite with the honey bee. There
is a curious story current in
Wisconsin sash, door, and
blind circles that is worth re-
peating. A manufacturing
concern shipped a Western
customer a car or so of doors
with basswood panels. It was
probably an experiment to
the extent that the doors
were sent out as a feeler to
ascertain if the average retail
dealer in the “rowdy West”
could tell a basswood from a
pine panel. In this case he
knew it wasn't pine, for on
receipt of the doors he wrote
the Wisconsin men, asking
4« | them what they took him

7 for. They didn't tell him
what they took him for, but,
presumably before the letter
was received, a representative
of the house started for the
Western customer, and before
the customer had time to
make any complaint the re-
presentative informed him
that his house had made a
mistake. It had made to or-
der for an Eastern man a lot
of doors with applewood
panels. By mistake these
doors were shipped to this
‘Western customer ; the doors
were expensive; the repre-
sentative trusted that the
customer would at once see
the point, and, so far as he
could, correct the mistake of
the house. The customer saw
the ‘ point,” and promised to
pay an extra price for the
doors, and is probably deal-
ing them out to builders as
an extra choice article. If
the story is founded on fact,
it is a decidedly rich one.

The worthlessness of bass-
wood forsome purposes and its
value for others shows simply
that it was intended that man
should go around with his
eyes open. If he puts bass-
wood in a weight-bearing po-
gition, or makes a handspike
of it, he will get left. But it
is a necessary cog in the
wheel, and if rightly used in
the right place, the ma-
chinery runs along without a hiteh.

PATENTS.

Messrs, Munn & Co., in connection with the publication of the
Secientific American, c to e improve ts and to
act as Solicitors of Patents for Inventors.

In this line of business they have had forfy years' experience, and now
have unequaled 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.
also attend to the preparation of Caveats, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements of Patents. All
business intrusted tothem is done with special care and promptness, on
very reasonable terms.

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

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

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

wood. Basswood is also

| BRANCH OFFICE.—622 F Street, Washington, D. C,
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Painted Plate Glass Mirrors.

This style of painting, which has lately become so
fashionable, appears to be of Roman or Venetian ori:
gin, and in many old palaces on the Continent traces
of it, dimmed by the lapse of ages, may be met with.
At the present time the art has been to a considerable
extent revived in Rome, and the artist Fornari’s work
is esteemed to be superior to that of the old specimens.
His designs are in the old Cinque Cento style, and are
remarkable for the richness and variety of the flowers
and arabesques introduced. The work is not difficult,
and can be satisfactorily accomplished by any amateur
who has a good knowledge of flower and bird painting.
It is done upon deeply beveled looking-glass, which is
then framned in wide, ebon-
ized frames, or in a china
wmount, or in Salirati's cele-
brated raised and colored
glassframes. When framed

is more difficult of detection, but may be ascertained
by pouring upon a spoonful of flour a little pure spirits
of hartshorn. If the flour be wholly of wheat, the
hartshorn will render it of a yellow color; but if it be
adulterated with corn, the hartshorn will turn it to a
pale brown, and if it be adulterated with pea or bean
flour, it will become a darker brown.

Adulteration by means of potato flour may be de-
tected by means of acids. Take a spoonful and pour
upon it a little nitric acid ; if the flour be of wheat, it
will be changed to an orange yellow; if wholly of po-
tato flour, the color would not be altered, but the flour
formed into a tenacious jelly ; if, therefore, the flour
be adulterated with potato flour, it will not be difficult

ENGINE ROOM AT FERGUSLIE MILLS, PAISLEY.

Our illustrations show views of the new engine room
connected with the magnificent mills just completed
at Ferguslie, near Paisley, for Messrs. J. & P. Coats,
the well known thread manufacturers.

The erections which have just been completed are to
supplement works which have been carried on success-
fully upward of a century, and mark a distinct devel-
opment, not only in the production of thread and sew-
ing cotton, but in the erection of premises and ma-
chines to produce the same.

The mills just completed are probably the finest

mills existing in the world, and Messrs. Coats have
spared neither thought nor expense in carrying
through the whole of the
work in the most perfect

in ebonized wood, the ST
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and complete way possi-
ble. The new mill is 400
feet long by 130 feet wide,
contains flve floors, and is
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flies as their accompani- o ] | l I 3 are painted with enamel
ments. 0 _.‘ [mei] paint. The -cleanliness,
D1:a.w out the dgsign in = %% 2 lightness, and general air
outh:le: up:llkcartrldgl?tﬁa- I %j C ks [l of brightness a.nd' chee?-
e o T ISt s obtaed
graphie pen, and with these | 0D | = 12 distinguishi,ng feature of
trace the outline upon the ll;"” . =] the salient points Messrs.
glass, keeging to the pre- ”,‘;;'!' ¢ l ;'!.‘ — % d Coa:ts have had in view in
pared design as a guide. . !'.,",I [I|‘,!l b || ( 3 their method of construe-
When the outline is dry. i rhll]'@ “h :!‘\\ lf‘e}‘v tion.. Although the rooms
fill in the design with a ! i ll'” ‘Hl! {F'Hw;l 3 3 are so wide, yet they are
coat of flake white oil il ( _,.‘ L ik | (T admirably lighted with
paint, which mix with a natural light throughout,
little siccatif de Courtray DD DYYDAD); 2y ©PRERETLNEITS L0 DOBE and in the absence of na-
asa drier. Use a red sable y o)Ll o=l W o ol ; Tyalilir tural light, an ample pro-
hair brush, and work the OSBRI 5 = ! o vision of electric light is
oil paint on it quite == s L made.
smoothly. Then proceed 5 s e —— i ,:/“/[;//’://- Our illustrations refer to
as in ordinary oil painting. = = — = = ! the engine house only, and
——ooe g/':}’:/ — = = — it will at once be obvious
Flour Adulterations. == = that this is no ordinary
Of the many substances ——— Z structure. It is detached
with which flour is adulter- =] _'r‘ from the main building.
ated, those in most fre- ECORATION I = i

e

quent use are plaster of B

Paris, the dust of burnt

bones, pea or bean meal,

and potato flour. An easy general mode (writes an ex-
pert) of testing the purity of flour is to squeeze it in the
hand. The cohesiveness of wheat flour is very great,
and consequently the lump so squeezed in the hand will
be a longer time before it breaks and falls if of wheaten
flour than if the flour be adulterated. Plaster of Paris,
the dust of burnt bones, and pototo flour are also much
heavier than wheaten flour, so that adulteration by
them may be easily detected. A sack which will con-
tain two hundredweight of wheat flour will hold three
of potato flour, so that, should the flour be adulterated
with any amount of potato flour, it may be detected
by means of its weight.

Should pea or bean meal be mixed with the flour, it
may be detected, if in any considerable quantity, by
pouring boiling water upon a cupful of the flour, or by
toasting a piece of bread made of it, the odor of the
pea or bean being sure to rise while the meal or bread
is hot.

Adulteration by means of the flour of inferior grains

URMANTOFTS

AATENCE

v MESSRS
,\/\/ILcocK 1

The interior dimensions
are 80 feet long, 40 feet

to decide. Again, take a spoonful of the flour, and
pour upon it a little muriatic acid ; if the flour be of
pure wheat, it will be changed to a deep violet color,
without odor ; but if potato flour be mixed in it. it will
then have an odor like that of rushes.—Roller Mill.

P
@-

The Chinese Wall,

Aun American engineer, who has made the sutject a
special study on the spot. has calculated that the
Chinese wall has a contents of eighteen million cubic
meters (6,350 million cubic ft.) The cubic contents of
the Great Pyramid is only 241,200 meters. The material
used in the construction of the Chinese wall would be
sufficient to build a wall round the globe 18 meters
(6 ft.) high and 0'6 meter (2 ft.) thick. The same
authority estimates the cost of the Chinese wall to be
equal to the railway mileage of the United States
(128,000 miles). The stupendous work was con-
structed in the comparatively short period of twenty
years.

© 1887 SCIENTIFIC AMERICAN, INC

I wide, and about 80 feet

high. The engines them-
selves are what are denominated compound tandem
engines, of 1,500 horse power, the fly wheel being 385
feet in diameter, and having forty grooves for ropes,
these ropes working on to pulleys in the main body of
the mill, through the rope race.

The whole of the interior of the engine house is lined
with Burmantofts faience, treated semi-construction-
ally, both the method of construction and the design
being unique and specially adapted to give solidity and
breadth of effect. The floor is laid in ceramic mosaic,
the windows are of decorated glass, the window frames
and all the woodwork being walnut and teak. The
color scheme adopted throughout has been directed to
secure thorough harmony of result. The dado is car-
ried out mainly in brownsand sage greens. The en-
riched band of the dado is treated in sage green and
rich yellow brown, with the mouldings of deeper
brown. The wall surface is a deep rich brown ivory in
tone, and the effect of the rustication is considerably

enhanced by the beautiful deeper tones of the color
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developed by it. The mouldings of the pilasters are in
rich teapot brown, the panels being picked out with
yellow greens, yellows, and browns. The caps are
picked out to harmonize with the pilasters, and th2
frieze, which is in strong relief, running- all round the
engine room, is freely treated in harmonious tints of
yellow greens, brown, and yellow. The ashlar above
the frieze is treated in pale yellow, with brown mould-
ings above and below. The corbels are also treated in
brown. The general effect of the ceiling is a combina-
tion of brown mouldings and light tones of yellow in
the panels. The mouldings of the ceiling are all in
walnut, and the upper frieze band is in a quiet tone
of faience. We are not aware that so elaborate an
engine house has been

should be turned down inside the tube, to pravent the
oil lowing over. A close attention to the methods I
have indicated will, I am sure, prevent most, if not all,
the accidents from explosion of kerosene oil, and save
many lives, as well as many thousands of dollars’
worth of property every year.—Boston Herald.
_— ———_r— .
A Confectioner’s Building.

Mr. Charles F. Gunther, the confectioner, has for
the past year been engaged in building a magnificent
six story confectionery establishment, practically fire-
proof, and supplied with all modern improvements.
The building is of unique and original design, and is
located at No. 212 State Street, Chicago.

erected in connection with

agate, and Lisbon marbles, and hand cut glass in all
the delicate lemon shades.

The side wall of the room is ornamented with 2,000
feet of plate glass mirrors, so tastefully broken with
brass lines and toned down by the soft colors of the
surroundings that there is none of the loud or vulgar
effect so frequently produced by this class of decora-
tion. The barmony is so perfect that they simply
serve to attract the visitor's attention by reflecting the
beautiful lights of the ceiling, instead of blinding him
with a blaze of garish light.

The grand staircase at the west end of the room and
its magnificent stained glass window are also triumphs
of artistic taste. The staircase leads to the upper floor

of the building, and is not

any undertaking either in
this or any other country,

ENGINE f

surpassed by anything in

ROOM T IN NEW MILL AT

PAISLEY -

Paris, that city of grand
staircases and regal mag-

the Genie Civil. The pro-

and, in adopting the use 5 c FoR MESSRS J-% P CCATS © nificence. The steps are
of Burmantofts faience, Iy A 7> =« of the choicest rose colored
Messrs. Coats were actu- N 5\ : Z = ﬁ,’,;) A marble, broad and low,
ated by the intention of 3 5 DN AR with gold tinted and en-
having primarily a mate- i:h W S A ‘ > = ameled panels and railings.
rial essentially suitable in ) 3 N LGS o Y o = 0 B On the sides are handsome
its cleanliness and dura- N A 7). S G N i\ Italian arches, draped in
bility, and, secondarily, of X b A LS :;“( T N Wl s mottled silk plush, and on
securing as complete an [T i | VTN RE S D the newel posts large, pol-
artistic result as could be [« % YLD TN A NG n ished brass figures hold
secured, and so make their : N\ ﬂﬂn R R #, i NG, N % \.,i\§ \ tapers that, when lighted,
engine house not only a < U N 103 VB AT add to the beauty of the
show place in the best A /53 Vs 7 scene. The staircase is il-
sense, but one worthy of lﬁm AN WINTE 2 ¢ ‘ ] luminated by a magnifi-
containing the magnificent < ‘ﬁm{“ AP SISI A W cent stained glass window,
engines which form the (T %“ y [, NI AN o \‘,‘;‘}, containing 500 square feet
motive power for their S ; N Trm =R 7 2 \’" ‘.:_g'\ Z of hand cut glass, with
new works. % = NS o /o= polished jewels, a most
The architects of the Y/ .K;'MHU, - il T TLLH pleasing feature of this
new ;}m and ffginf hou: Q8 > 2 s = =l qail il ( ?Il‘;]orozghz a;-tis;ic :vorl;
are Messrs. orley O] NN/ X ' e bro: ood of so
Woodhouse, of Bradford Y% ')ks"\ ) l light that streams in
and Bolton, and the Bur- 0 \"\\ <‘) & % Q)i AT through this window
mantofts faience has been S S A 25 @) i spreads far into the build-
lied and fixed in their = S IR 3 < ; ing, greatly enhancing the
supp ! . TRV ), S ) :
beslt{ sg'l% by Mfes%rs. Wil- §\\\§ 73 R / }! 7 9 ; gen:r;a,l g.ﬁect. th‘ll;omttpe
coc. 0., of Burman- S S Q ¥ rst landing of the stairs
= N ;1!/ 7 o .
tofts, Leeds, and may be = = 2 D the visitor obtains a superb
taken as a favorable illus- = S A I S i view of the store in all its
tration of the successful : )«, > /) exquisite beauty. This is
application of their now \C - 0 the point of vantage, and
well known specialty to a "x 7 WASZ it will unquestionably be
purpose outside the ordi- Z - X sought by all who enter
nary run of decoration, ? % e this novel place of busi-
put a purpose.tor which : 3 L \ i ness and yvho bhave an eye
it has proved itself todbe \‘l for beautiful effects. The
most admirably adapted.— d. = Ispr . vista is not dazzling in its
The Architect. : brilliancy, but it is never-
o 5 theless brilliant. The mass-
About Kerosene Oil, O S ing of light and shade and
Why does oil stink in o ) the soft coloring stand out
use in the lamps? With 3e) /- g prominently and make the
the best oil that is made > o ' ml 8 view one of surpassing
- I T B .
you can produce a gas in < ’ ”|||| 'r.:{'l !{({mr 1 ’ loveliness.
your house that will make ”m "I ”(lhﬂm! mﬂn . ﬂd '{m" [([l ’ S The furnishing of the
the atmosphere as disa- “‘f | ‘{ (i g il i {“[ . m store isin full keeping with
greeable as it is unhealthy. \“ "l ﬂ} m“ u o l‘"[“”l. I“ i ‘ ! f” the adornment. The up-
In all lamps where proper ! ‘ i l l "l i “l holstering is of rich silk
and compiete combustion ‘ | \' i “'(! ( t[ velvet, and the shelves and
is maintained, there is no Ml | | cases of the neatest and
perceptible odor from any = most convenient kind.—
quality of oil sold in the DHDDDD o DAPDE O ) Conf. and Baker.
market. But the trouble =
is, when people want to G ! A Waterproofing Process
leave a house or a room = for Stone,
for a time and keep a light — T % ! A waterproofing process
burning, they turn down 1 — = for application to stones
the wick. This is donefor [ = — and mortars has been in-
economy in most instances, — — troduced by Messrs. Faure,
but there is not only no = 2 Kessler & Co., under the
economy in it, as I shall Y MESSRS name of *fluatation,” and
show you, but there is also - DECORATION L, is favorably mentioned in
a danger to health and life. l - BURMANTOFTS FF\I EI\ CE ILCCCK

Now, when you light a

lamp, there is. at first a

time when the flame will not burn high without smok-
ing ; but after the lamp and chimney are properly
heated, and a full supply of oil is established through
the capillaries of the wick, a strong flame can be main-
tained. Now, if, with this supply establisked, we turn
down the wick, owing to its decrease of burning sur-
face, the supply of oil continues in the same ratio,
what is not consumed in the flame being volatilized
into gas, which is carried out with the ordinary pro-
ducts of combustion into the air of the room, vitiating
it and making it very unhealthy to breathe. Now,
here, in my opinion, is the basis of lamp explosions,
and if the proper proportion of atmospheric air gets
into a chimney, or is blown into it, an explosion is sure
to result. In my opinion, most of the explosions of
lamps, so called, occur by explosions in the chimneys.
A lamp should never be turned down. It can be easily
extinguished by blowing across the top of the chimney,
and a very little practice will show that this is the
easiest and best way. After blowing out, the wick

The interior decorations of this beautiful store have
never been surpassed in this country, or, perhaps, in
the world. Artistic design, pure taste and barmony in
tone are all apparent, and the fact at once impresses
itself on the eye and mind of the beholder. From the
front or east door of the store the visitor looks down a
broad vista to the grand staircase. The vision is un-
broken. There is not a line or reflection to mar the
beauty of the scene. The ceiling is an arched canopy
of purely original design, and the coloring is of soft,
warm lemon tints, relieved by glace blue. The motive
of the ornament of the ceiling is the acanthus leaf, of
which the panels and cornices are formed.- The clus-
tered lights, which are unique in design, are placed
along the sides of the room, so that their rays are
thrown directly across the ceiling, giving a most beau-
tiful effect. This ceiling would do honor to the Vati-
can at Rome, so celebrated for its magnificent work of
this kind.

The materials used in decorating are onyx, jasper,
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cess consists in the applica-

tion to stones, either before
or after use in building, of various preparations of
hydro-fluosilicates.

The operation is said to be very simple, consisting
in the application of the solution by means of a
brush, sponge, or hand pump. Three coats are put
on during as many successive days, and the result
is to make the stone and mortar as hard as the finest
marble. Several preparations are made for special
purposes, but they all harden limestone. One darkens
the stone, another bleaches it, another preserves the
original color, while others again are made the medium
of staining the stone indelibly. ‘‘Fluatation” may be
applied to old structures as well as to new buildings,
and is preservative to a greater degree than any other
known process. Reservoirs, baths, and other struc-
tures requiring to be water-tight can be made of stone
so treated, and no ordinary liquids attack the pre-
servative coating. Any stone, mortar, or cement
may be ‘‘fluated,” provided it is more or less calca-
reous,
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A FRENCH VILLA AT ENGHIEN - LES - BAINS, Paper OCar Wheels. under this pressure for two hours, the 12-sheet layers

FRANCE,

Our illustrations are from La Semaine des Construc-
teurs, a weekly architectural French publication of
acknowledged ability.

This villa was recently constructed at Enghien-les-
Bains, upon the plans and under the direction of M.
Friese, and is an example of the originality permitted
and suitable for the country where located.

The foundation is of concrete, and the walls are of
the same construction, but with stone work exposed,
openings faced with brick, sills and lintels of cutstone.

The following particulars were recently given in
Harper's Magazine :

The paper car wheel was the invention of Richard N.
Allen, a locomotive engineer, afterward master me-
chanic of the Cleveland & Toledo Railroad, who took
for his aim in life the production of a better car wheel
than those in use. His first set of paper wheels was

made in Brandon, Vt., in 1869, and after much scoffing
he was graciously permitted the use of a wood car on
the Central Vermont road, under which they were
The Pullman Palace Car Com-

tested for six months.

are kept for a week in a drying room heated to 120°
Fahr. Several of these layers are in turn pasted to-
gether, pressed, and dried for a second week, and still
again these disks are pasted, pressed, and given a third
drying of a whole month. The result is a circular
block, containing from 120 to 160 sheets of the original
paper, compressed to 5% or 414 inches in thickness,
and of a solidity, density, and weight suggesting metal
rather than fiber. The rough paper blocks are turned
accurately in a lathe, when shavings like leather and a
cloud of yellow dust fly off, to a diameter slightly
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A MODERN FRENCH VILLA—GARDEN FRONT.

The wood finish is of chestnut.
tiles.
The cost of construction was :

Roof covering of

Grading, mason work, and paving...... $6,000
Wood work ............ ..., e 1,900
Ironwork........coocvivvie v veieinnnnn 1,880
Plumbing and roofing ... .............. 2,800
Painting and glazing........ ... ....... 1,000
Chimneys......... ..v ceoue SR 60008500000 400
Furnace........cove vevernnienncnnes ous 400
Decoration.... .o..eevieeiieeienecnnns 320

$14,700

O1L stains may be removed from paper by applying
pipe clay powdered and mixed with water to the thick-
ness of cream ; leave on for four hours.

pany, in 1871, gave the first order for 100 wheels ; ten
years after, the Allen Paper Car Wheel Company, with
great shops at Hudson, N. Y., and Pullman, Ill., pro-
duced and sold 13,000 in a single year. One of the set
first experimented with under a “sleeper” is shown at
Hudson, with a record of 800,000 miles travel. It is
the body of the wheel only which is of paper. The
material is a calendered rye stiaw ‘“board,” or thick
paper, made at the Allen Company’s mills, at Morris,
Ill. This is sent to the works in circular sheets of 22
to 40 inches diameter. Two men, standing by a pile of
these, rapidly brush over each sheet an even coating of
flour paste, until a dozen are pasted into a layer. A
third man transfers these layers to a hydraulic press,
where a pressure of 500 tons or more is applied to a pile
of them, the layers being kept distinct by the absence
of paste between the outer sheets. After solidifying
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greater than the inner circle of the tire. The hole in
the center is also made on the lathe, and after the
paper has received two coats of paint to prevent mois-
ture working its way within, the cast iron hub is
pressed through by the aid of the hydraulic press, and
the wrought iron back plate is clainped on. The sua-
sion of enormous hydraulic power now drives the paper
center into the tire by help of the bevel.

HEMLOCK laths are not to be despised. In the West
they are hated by the carpenters because their slivers
have asting, and nails do not puncture them easily.
But hemlock laths are making their way against
prejudice. A White Lake, Mich., concern has this
year handled 1,500,000 hemlock laths, shipping them
to Indiana points. They are straight grained and clear
of knots, and give good satisfaction.

~g—
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Blistering.

The season is at hand whenoursemi-tropical weather
makes everything fairly smoke. The sun’s beams
glance down upon us, and sap all life and activity
from our bones. So great and intense is the heat,
that at times both man and beast are prostrated unto
death.

Is it any wonder that so soft a material as varnish
should be heated to the point to
raise into blisters, when a car-
riage stands for hours exposed

s

to hide ; for when they are removed they leave round
patches lower than the level of the varnish, which re-
quire to be puttied and retouched with color for hur-
ried work, and to thoroughly remove them, the paint
must be burnt off. A few blisters may be corrected
by pricking them and pressing the varnish back to the
level ; that is, when the operation is performed at once,
for when the sac hardens it will shell off.

to both direct rays and reflection
from the pavement ?

And the higher the grade of
varnish, the more liable is it to
be raised into blisters, for its
‘very elasticity is its weakness
under great heat. Work painted

during the winter, and that has
had plenty of time to harden,
is pretty secure from blistering.
It is the carriages that were fin-

ished latein the spring thatneed
most careful guarding. That
heat will raise varnish into blis-
ters is proved by using flame to
remove the old paint from any
painted surface.

If there is any oil left, it will
manifest itself by expanding into
a gaseous form, and as it cannot
readily escape, it forces the resist-
ant outer skin into sacs.

Blisters are caused by heat of
greater or less intensity. Even
in the case of blistering caused by poor japan or
other material there is a chemical change, a burning
which causes the paint to rise up in patches. Our
flesh blisters under the action of both natural and
artificial heat and through fever. It will be seen, then,
that a blister cannot be made unless by confined vapor
orgas in an aeriform state, produced by heat. Moisture
or the sap in wood will cause blistering when the sur-
face is heated sufficiently to penetrate and cause evapo-
ration. It is foolish to say that it is impossible be-
cause water does not boil and form steam below 212°
Fahr. Damp boards gives off vapor under an early
morning sun, and the same will occur whenever the
dampness is small in quantity. Oil does not boil under
400° or 500°, but it does not take a degree of solar heat
above 80° or 90° to cause soft varnish to raise into blis-
ters, when long exposed. We remember, when a boy,
seeing the paint on steamboats that ran from Cinein-
nati to New Orleans badly blistered, and the degree of
heat that caused it was not much above 100°.

Paints containing little or no oil when laid over
thoroughly dry wood seldom blister, for there is nothing
for the heat to vaporize.

Some wonder why it is that a panel or panels will
blister ina few places instead of over the entire surface
exposed. The sameistrue under the effect of a burning
iron surface or flame, which is probably due to the fact
that the vapor is drawn from
the parts adjoining the blisters
and concentrates in them. A
blister here and there on a panel
shows that the conditions of the
under surface were more favor-
able to evaporation at those
places. Painting that is allowed

e. Sitting Room. f.

Fig. 1,—GROUND FLOOR.
a. Veranda. b. Dining Room. ¢. Parlor. d. Billiard Room.

Room. &4, {. Halls. j. Water Closet.

Fig. 2.—SECOND
@, Chamber. &. Dressing Room.
Kitchen. ¢. Office or Waiting Room. e¢. Bath Room. f. Hall.

Fig. 3.—THIRD FLOOR.
. Workroom. & b. Chambers,

Fig. 4—ROOF,
¢. Closet. d. Water Tank. e. Stairs to
Cupola.

‘When the wood is free from moisture, eitherinherent
or absorbed from the atmosphere just before the prim-
ing is applied, and the under painting is bone dry, the
liability to blistering is removed to the last coat of
varnish.—Painters’ Magazine and Coach Painter.

il

a|

¢. Chamber.

hhh. Chambers, 4. Hall. j. Water Closet.

Artifieial Asphalt,

Natural asphalt has generally hitherto been used for
paving and other purposes, being either employed
alone or mixed with more or less limestone, sand, or
other substance, according to its quality and the
amount of bitumen in it. An asphalt has also been
produced by mixing pure natural bitumen with lime-
stone. The improved process of Dr. Paul Jeserich, of
Berlin, dispenses, it is said, with
natural asphalt or natural bitu-
men, and consists in the produc-
tion of a material having the
necessary qualities of the natural
asphalt. The artificial asphalt
is thus produced: Tar or other
semi-liquid or viscid hydrocar-
bons with a high boiling point
are heated in an iron boiler, if
possible, with indirect firing, to
a temperature of 130 to 200 de-
grees Centigrade, at which the
material is maintained. Mean-
while sulphur is added by de-
grees in small quantities, accord-
ing to the nature of the hydro-
carbon employed, the sulphur
being in proportion of about 5
to 20 per cent. of the hydrocar-
bon. The less volatile the hy-
drocarbons are, and the higher
their boiling point, the less is
the percentage of sulphur re-
quired. The sulphur dissolves
in the hot liquid hydrocarbon
with a powerful reaction and
energetic evolution of sulphide of hydrogen and other
sulphides.

After the reaction is finished, and the mass has ob-
tained & consistence which is somewhat more fluid
than the natural asphalt, it is transferred, while warm,
into a mixing apparatus, and thoroughly mixed there-
in, under continuous agitation, with pulverized lime-
stone, silicate, or the like. About 75 to 94 per cent. of
pulverized stony material are required therefor. The
product thusobtained is transferred to a kiln, where
it is dried at a temperature of about 120 to 150 Centi-
grade, with frequent movement and turning over of
the material, for half an hour to one and a half hours,
according to the quantity of material and the propor-
tions of mixture. The mixing apparatus may be so
constructed as to be adapted to be heated, and there-
fore to serve at the same time as a drying apparatus.
The powder obtained by drying has the qualities and
appearance of natural asphalt, and may be easily
worked by stamping, when warm, for producing a
solid paving for streets, ete., with a thoroughly hard,
stony surface. With this mode of manufacture a hard
or elastic or soft material can be obtained at pleasure
by more or less heat and greater or less amount of sul-
phur added within the aforementioned limits. The
finished material may also, if required, be mixed with
natural asphalt.

—_— O ——
Staining and Finishing Common Woods,

A correspondent of the Wheelwright desires to know
how to stain and finish common woods in imitation of
walnut. He does not like that kind of work, but it
looks dingy and black and not at all nice. The

answer is given as follows: To stain common
woods, as pine, whitewood, ash, oak, ete., to imi-

FLOOR.

d. Dressing
g. Office or Workroom.

time to harden thoroughly be-

tate black walnut, take burnt dry umber and mix

tween coats, and that contains
excellent material, is well nigh
proof against blistering.
Sometimes the roof of a coach
will blister in spots, which may
be caused by drops of water,
which act as lenses to concen-
trate the heat in those spots.
Grease in spots that have been
painted over is another cause of
blistering. The
parts of a carriage
that are never ex-
posed tothedirect
rays of the sun do
not blister, and
an under panel
standing at an
angle is proof
against blistering,
except when it is
exposed to reflect-
ed heat from the
pavement. Blis-
ters are more un-
sightly than
eracks, because
the former rise
above the surface,
and are more dis-

it with stale beer or with water to which a little

tinetly visible,
and are less easy

A MODERN FRENCH VILLA—PRINCIPAL FRONT.
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sugar has been added; rub the wood over with
the solution, using a sponge or rag, and then var-
nish when dry. Another excellent stain to imitate
black walnut is made by taking two quarts of rain
water, adding three ounces sal-soda, four ounces
Vandyke brown, and one half ounce bichromate of
potassa, and boil-
ing the mixture
for fifteen or
twenty minutes.
It can be applied
with either a
brush or sponge.
When dry, var-
nish (hot or cold).
Woods that are
stained will finish
up nicely if the
first coat of var-
nish be a shellac
varnish, which,

) 0 being a spirit var-

)\ nish, assimilates

better with the

= stain coat and en-

A S~ riches it. It also

e prevents the co-

= — = S = pal finishing or

e s J : 2 . rubbing varnish-

es from striking
in.
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THE COLLEGE OF THE CITY OF NEW YORK-THE
TECHNICAL COURSE.,

The tendency of modern educators is every day more
directed in the way of nanual training. The first
steps in children’s education by the kindergarten
method of Froebel, and the followers and amplifiers of

lessons. The object systemm being established as a
foundation for educational training, the extension of
the same system to the higher courses seems only logi-
cal. A strong movement to effect this has become
prominent here and in other cities during the past
year.

carried out a similar advance. Manual and technical
education is firmly established there. From black-
smithing and carpentry up to chemistry and physics,
the leading branches of technical training have a place
in the course.

In New York the project of establishing such! The president of the college, General Alexander H.

D,
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THE COLLEGE OF THE CITY OF NEW YORK—THE TECHNICAL COURSES.

1. Microscopy. 2. Chemical Laboratory. 3. Blowpiping. 4. Wood Lathe. 5. View of College. 6. Iron Lathe. 7. Physical Laboratory. 8. Drawing Room. 9. Melloni's Apparatus.
10. Blacksmith Shop. 11. Carpenter Shop.

his systemn, consist in a training of the faculties of ob-

servation and manual accomplishment. It is claimed
that by this system a child need only coinmence to
learn to read when seven or eight years of age, and
that, owing to his kindergarten training, he will pass
by one who ay have learned reading several years
earlier, but who never had a regular course of object

classes in the public schools has been successfully car-
ried out. Considerable notice has been taken of the
attempts. The work of the students has been publicly
exhibited, and commented on in the papers. While
this has been going on in the grammar schools, and be-
fore this period, the College of the City of New York
has unobtrusively, and without attracting any notice,

© 1887 SCIENTIFIC AMERICAN, INC

Webb, saw from an early period the necessity in a col-
lege course of making men think forthemselves. Thus,
to render the lectures in ancient art and history con-
crete, reference could be made by the professor to the
college collection of pictures and models. If the Venus
Vietrix or Apollo Belvedere was spoken of, a picture or
cast of the statue was at hand for illustration, Athens
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and its Acropolis became more than names when the
views of the city and its buildings were presented to
the student. The courses in chemistry and physics,
from the beginning of the college, were profusely illus-
trated by the experiments of Professor Doremus, who,
in his reputation of a demonstrator, is without rival in
this country. Thus the eye hasalways been appealed to
as well as the purely intellectual faculties, and this was
the beginning of the advance. Within a few years the
practical lessons of the labgratory,workshop, and draw-
ing room have been added and made a part of the course.
Some views of these are given in our illustrations.

The main college building is familiar to all residents
of our city. It is situated on the southeast corner of
Lexington Avenue and 23d Street. South of it a new
building, devoted principally to the natural history de-
partment, was erected some years ago, and more re-
cently a huilding devoted to the technical work of the
students was erected to the east of the main building.
These new departinents are the ones illustrated in this
issue.

Recognizing the practical, every-day importance of
the microscope, the students are instructed in its use.
The substances examined by it are principally commer-
cial products. The obvious intention is to give the
students a lesson that may be of service in business life,
where these products are dealt in. The same is to be
said for the blowpipe class, where mineralogy and ex-
amination of ores is studied. The construction of the
blowpipe from a clay pipe, a cork, and a bit of glass
tube will be familiar to some, but probably new to the
greater number of our readers. These branches are in
the charge of Prof. William Stratford.

For the study of practical and analytical chemistry a
laboratory that in many respects is superior to any in
the city is provided. The ceiling is very high, and
rises in a series of parallel gables running east and
west and glazed upon the north slope. These act
as a series of skylights, admitting the north light only,
and excluding all direct sun light. The effect is the
most perfect illumination for work. The room is filled
with laboratory tables, each table having its own set of
reagent bottles, with name and symbol blown upon the
glass of each. At the end of the room is an elevated
platform, with lecture table and blackboard, for the
use of the professor or instructor in charge of the
laboratory. Various details about the desks are worthy
of notice. No separate funnel or filtering stands are
used, a series of sockets being provided that hold mov-
able supports for the funnel. For every four desks a
sink and water faucets are supplied, a distinet advance
upon the old system of a single sink for a whole
laboratory. Qualitative analysis is taught here ; quan-
titative analysis as yet being given to but few of the
students. Balancesare, however, provided, so thatthe
laboratory is equipped for both classes of work.

Physical science, as a rule more quickly appreciated
by students than chemistry, is practically studied in
laboratories devoted to it. Air pumps, gas analysis
apparatus, electrical apparatus, gasometers, apparatus
for illustration of heat and light, are here all used and
handled by the students themselves. Radiant energy
is worked at by sections of four or five students at a
time with Melloni’s classic apparatus. Those whohave
attended a good course of lectures in physics may form
some idea of the work when it is stated that practically
the students themselves repeat all the experiments in-
cident to such a course.

Prof. Doremus, in whose chargethese two departments
are, lectures on the subjects of chemistry and physics,
with all the illustrations the college’s collections afford.
His lecture room, as not appertaining to the students’
personal work, isnot shown. It is provided with every
immaginable appliance, including the great air pump
driven by steam.

The practical division, including the laboratories, is
directed by Dr. Charles A. Doremus, together with Dr.
L. H. Friedburg. The work of inspiring an army of
students day in and day out with the magnetism neces-
sary for their work is a most trying one, as any educa-
tor can testify. Upon the work of the laboratories,
and upon this inspiration, the success of the course
depends.

The instruction in drawing on the blackboard, and
on paper from relief models, and from memory, is a
necessary feature of the programme. Besides relief
models, natural history is made to supply subjects.
On the boards the structure of mollusks and other
types are drawn. In this waythe art may be made the
exponent of a branch of natural history, and by such
reference acquire a new spirit of life and reality.

What we have thus far described is the work in the
natural sciences. Practical and useful though the
design is, a more striking, because on its face a
lower and more every day, form of manual training
is next to be considered. In an extensive workshop,
wood and metal working are thoroughly taught.
Some of the scenes are illustrated.

The treatmment of iron begins with forging. The
general principles of the art are givenby the instruc-
tor, with blackboard illustrations. The students then
don their aprons, light up their own fires, and in
groups work at the assigned tasks.

portable forges with hand blowerskeepall the students
at work. On the occasion of our visit, all the class
were occupied chain making. Another day, some
other piece of forging would be executed. In this way
a knowledge of this most artistic work is acquired.
Inno art can effects more characteristic of the pure
work of the hand be produced. The achievements of
the old time blacksmiths in decorative forgings can
stand comparison with the work of any artificers.

The blacksmith shop is next to the lathe or turn-
ing shop. Here a large number of lathes for metal
turning, both speed and engine lathes, are in daily
use. Having learned how to forge his material, and
acquired some idea of vise work, filing, ete., the final
work of turning is taught. From our illustrations,
owing to limited space, only an imperfect idea of the
number of lathes and completeness of the equipment
can be obtained. Between the lathe shop and black-
smith shop is an electric plant for supplying electricity
for the general needs of the scientific department.

Next to the metal turning lathes come the wood
lathes. There are about the same number of these.
The students who have gone through the carpenter
shop, and have learned joinery, are ready for wood
turning. All thelathes are driven by power.

Finally, the carpenter shop is shown. A number
of complete benches, with full outfit of tools, give
every facility for good work. In this connection the
subject of sharp tools is not lost sight of. The students
receive special instruction in sharpening their saws,
plane irons, ete. For the lessons in saw filing, strips of
brass are supplied, which the student files into teeth
for practice. This economizes material, and really
affords, if anything, a better substance for a criterion
of the student’s work. The making of the different
joints, such as mortise and tenon and dovetail, with
other points in carpentry, are features of this course.

Thus it will be seen that the city of New York
affords to the sons of her citizens a complete technical
training free of all expense. With great judgmment
the students are not restricted to the regular hours
for work in the shops. Late in the afternoon they
may be seen bending over the lathes, or carpentering,
or doing some other class of work. Yet we believe we
risk little in saying that we are disclosing what is to
many a new fact—the existence of such an opportunity
for the poorest as well as the richest of the city’s
future citizens. The work of the college has been
done so quietly and unostentatiously that less is
known of it than should be.

_———et——
PLUMBER'S TRAP.

The annexed engraving represents an improved
plumber’s trap, especially designed to prevent sewer
gas from entering the house through the waste pipe.
The horizontal waste pipe extends from one arm of the
D-trap, while the vertical main outlet pipe enters the
other arm. From near the end of the outlet pipe ex-
tends a branch overflow pipe. One side of the trap is
closed by a plate which may be removed for clearing
the trap or repairing the valve. The upper part of the
trap, where it connects with the waste pipe, is ona
higherlevel than thelower end of the outlet pipe, which
is, therefore, always water sealed. The trap is formed
with an upper chamber, within which the valve is
placed. The valve proper, Fig. 2, is composed of a
plate bent at right angles. Secured upon the upper
surface of the lower portion is a packing of leather
or other soft material to form a tight joint with the
lower end of the outlet pipe when the valve is closed.
The upper portion of the plate is connected to the

GERSTENBERG'S PLUMBER'S TRAP,

lower arm of a bell ecrank, through the angle of which
the valve is pivoted to a stud projecting from one
side of the chamber. The other arm of the bell crank
is provided with a weight which overbalances the lower
part of the valve, so that the latter will close auto-
matically when the water stops flowing from the main
outlet or overflow pipe. Any gas that may find its
way through the water retained in the trap will be
prevented from entering the outlet pipe, and any pres-
sure that might result from accumulated gas in the
trap would only serve to force the valve more firmly

A number ofiagainst the end of the pipe.
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All further particulars concerning the invention may
be obtained from the patentee, Mr. F. C. Gerstenberg,
of 1107 First Avenue, New York City.

<
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IMPROVED BEVEL.

Upon each side of the body at the ends is secured a
brass plate having a circular projecting portion. The
plates upon one side are formed with circular apertures
centrally made in the projecting portions, while the
plates upon the opposite side are formed with square

2

WITTER’S IMPROVED BEVEL,

apertures. Pivoted upon a serew bolt passing through
these apertures are the two blades, shaped as shown in
Fig. 1; Fig. 2 being a sectional view, showing the blades
folded in suitable recesses provided in the body. Each
bolt is provided with a circular thumb nut, having
milled edges and a groove cut centrally around its
edge to facilitate turning. The nuts may be further
tightened by means of a nail set inserted in a hole
made in their edges. The blades will be securely held
in any desired position by these nuts. Near the pivotal
point of the short blade, the top plate of the body is
provided with gauge lines, to which the blade may be
adjusted when it is desired to cut on a square or at an
angle. The short blade is especially useful in working
from plans, as both blade and handle are brought close
thereto. Then, as the bevel is turned over to mark the
wood, the thicker part of the handle is brought against
the board to be cut. By the use of two blades in con-
bination, almost any angle may be obtained, and in cut-
ting hips, valleys, and jack rafters the small top blade
will be found especially useful. It will beseen that the
means for tightening the blades are entirely out of the
way, and not liable, therefore, to form an obstruction
in handling the tool or become broken or disarranged
from a fall.

This invention has been patented by Mr. Frank E.
Witter, of Brooklyn, Conn.

—_— - ———
Naval Architecture During the Last Half Century.

The annual lecture under the auspices of the
Greenock Philosophical Society, to commemorate the
birth of James Watt, was delivered in the Watt Lec-
ture Hall, Greenock, on Jannary 14, by Mr. Robert
Duncan, shipbuilder, Port Glasgow. The title of Mr.
Duncan’s paper was * Evolution in Naval Architec-
ture during the Reign of Queen Victoria.” After re-
ferring to the early history of inarine engineering, and
to the intimate connection of Greenock and the Clyde
with its initial stages, Mr. Duncan went on to say
that up to the date of her Majesty’s accession in 1837,
no systematic attempt at ocean navigation by steam
had been made. In 1812 steamship building began,
but it was not till 1838 that the first Atlantic steam
communication began. The Sirius and the Great
Western made the voyage to and from New York at
the same time, in the middle of that year, in fourteen
and seventeen days respectively, under steam all the
way. Mr. Duncan then traced rapidly the evolution
of the iron ship, through the various modifications of
design and proportion, and the simnultaneous and con-
sequent evolution of crafts to adapt themselves to the
rapidly changing conditions. Mr. Duncan also de-
scribed the influence upon the forms of shipsof mari-
time law and of Lloyd’s rules—evolution in size from
the short square boxes of the early periods to the
long narrow vessels of to-day ; the Enterprise, for ex-
ample, the first steamer to make the voyage to India
by the Cape of Good Hope, being only 122 feetlong,
while now the cargo carrrying steamer is over 400
feet long, and the express passenger ocean steamer over
500 feet. Mr. Duncan considers it possible that, ere
her Majesty’s reign closes, the Flying Scotchman of
the sea will reach a length of 800 feet, and a speed
of twenty-five to thirty miles an hour. The evolu-
tion of the man-of-war was next described, an inter-
esting sketch given of the science of naval architec-
ture, and a bibliography of the subject.
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Best Effects in Paper.

Many of our subscribers have asked us toreprint our
article on the best effects in papers, and in accordance
with their desire we herewith insert it.

** Bedrooms.—Small-figured light paper touched with
gold, and a border not too dark for the walls. For the
ceiling, a single point, or a delicate tint with small
figure. If stile and decoration are used, the effect is
better to match the color of the decoration and side
wall border as closely as possible. The stile may be a
trifle darker than the center.

‘“ Dining Room.—Lincrusta Walton, leather, or, if
something cheaper is desired, some imitations of these
are very good. This room can bear and will be im-
proved by a much heavier finish than most others.
Paneled ceilings, with corners or squares containing
game or fruit pieces, trimmed with binders, or wood
mouldings, are handsome and popular. A well covered
center is serviceable for the ceiling. If a dark carpetis
used, the paper should be at least three shades lighter.
Never put on a Pompeiian shade of paper with a bright
red or maroon ground car-
pet, as one color kKills the
other.

“ Library—The most
recherche style for this
‘heart of the house’ is
Pompeiian red paper with
frieze of gold or yellow
figures, and copper mould-
ing for hanging pictures
under it. A ceiling with
center of light buff, stile of
mustard yellow, decoration
of Pompeiian red, or blue
and gilt, with figures of
the opposite color on it,
cornice in tints of Pompei-
ian red, yellow, mustard
and blue.

“ Hall.—T h e prettiest
and most desirable papers
now in use for our halls
are geometrical figures in
light colors and gilt. A
very popular shade nowa-
days is called ‘biscuit
(just the color we like to
see our soda biscuits as

they come smoking from
the oven). It is used with
a frieze of flowers, or a
Persian design, matching
the side wall in color.

*“Parlor.—This, of
course, is the best room
in the house, usually, and

Bedroom Decoration.

In the best apartments paper hangings are generally
selected chaste and handsome, with satin grounds, the
figures in subdued colors, yet to harmonize with the
hangings; the borders, at top and bottom of the rooms,
of paper, unless India paper is used ; in that case, gold
moulding. I have to notice the prevalence, of late
years, in leaving out borders entirely to papered rooms.
This arose from two motives, viz., economy and the
previous use of extravagant heavy broad borders, which
certainly were too preposterous to continue in favor ;
these causes led to an extreme change, by borders being
excluded altogether. Thiserroneous style is now correct-
ed, persons of acknowledged taste adopting chaste,

| embossed kinds, such as are in imitation of gimp,

shaded lines, moulding, ete., for giving a finishing
effect to the tops and bottoms of papered rooms, the

'paper being fitted close to the sides of doors and

windows.
The materialssuitablefor hangings to bedrooms are
8o various, it is needless to particularize them, further

An American’s Jubilee Gift,

'There is now being built in the Rother Market, Strat-
ford-on-Avon, a structure to combine within itself drink-
ing fountains for men, cattle, and dogs, and a four-
dialed illuminated clock, with chimes, the whole being
presented by Mr. George W. Childs, of Philadelphia,
an American citizen, as a jubilee gift to Stratford-on-
Avon. The monument, which is being carried out by
Mr. Bridgeman, of Lichfield, according to the design
and under the superintendence of Mr. Jethro A. Cos-
sing, architect, of Birmingham, will be about fifty feet
high to the summit of the vane. It is composed of
three stages, and is crowned by a circular spire of con-
cave outline, flanked by four spirelets, each with gilded
terminals. The structure is square in plan, with mas-
sive diagonal buttresses at the corners. In the base
are the troughs and basins of the fountain, all of pol-
ished Peterhead granite. Over these, on the four sides,
are pointed moulded arches on columns with carved
capitals. The tympanum of each arch is filled in with
geometric traceries and carved foliage. In each of the

- four rectangular spaces be-
neath the springing lines
of the arches are inscrip-
tions, all of which were
selected and arranged by
Dr. Macauley. In the sec-
ond story are arcades of
three arches, with circular
turrets at the corners, and
in the upper story the four
dials of the clock, under
enriched gablets, with fini-
als representing mustard-
seed, cobweb, moth, peas-
blossom. The buttresses
of the lower story termin-
ate in lions and eagles al-
ternately, bearing shields
with the arms of Great

Britain and with the stars
and stripes of the United
States. With the excep-
tion of the granite basins,
steps, and plinth, the
whole is to be erected in a
fine-grained, very hard,
and durable stone, of a
delicate gray tint, from
Bolton Wood, in York-
shire. The memorial stone
near the base was recently
laid by Lady Hodgson.

Planting of Trees and
Shrubs,

should have the best paper,
and your customers, no
doubt, will be more par-
ticular with this than any
other room.

‘* A good plan is to go by
the woodwork, as, for in-
stance :

“ Maple Wood.—U sse a
yellow, ivory colored pa-
per, with a ceiling paper of
bluish tint and a little gilt.

“Cherry, Natural or Co-
lored.—Advise your cus-
tomers to use old gold pa-

per or ‘metals’ for side
wall, and blue or white
ceiling.

“ Mahogany.—A light
terra cotta pink for side
wall, and a paper for ceil-
ing with a light silver
green metal in it.

“ These suggestions are
the proper thing for the parlor, as in this room, espe-
cially, the colors should harmonize.

“ One very important thing in this room is a frieze,
as it bears the same relation to a side wall as a cornice
does to a house. It should give dignity to a room, and
should be wide enough to admit of ornament that will
not seem cramped or insignificant when seen from the
floor.

‘“If the ceiling is nine feet high, use a frieze of eight
or nine inches wide ; if ten and one-half or eleven feet,
you can use a frieze of fifteen or eighteen inches in
width. Do not use a conventional design above a wall
paper whose pattern is flowered, or vice versa.

* Kitchen.—Last, but not least. There you may de-
pend pretty safely on ‘Biddy’s’ ideas. For know, O
ye paper men! that if you please the cook, your men
will not go out of the house hungry, especially if they
happen to finish the kitchen to the very last scrap of
papering about dinner time.”— Wall Paper T. Journal.

—_ - ———

IT has been calculated that if 32,000,000 persons were

to clasp hands, they could reach around the globe.

GERMANY-—CITY RESIDENCE OF HERR WINDESHEIM, AT HALLE-F. THIERICHENS, ARCHITECT,

than that those for the family use may be of high-
ly glazed chintz, of which we have now many beautiful
patterns, or of damask, or morone ; the colors, erimson,
barre, deep yellow, and light morone ; these give a
warm effect to the apartments. Light green and blue
are also frequently used. The fitting up of these apart-
ments may be plain, but full and handsome ; if moreen
is the material, folded valances are appreciable, in pre-
ference to drapery ; but damask being soft and pliable,
it is well adapted to form any drapery that may be
desired. Silk fringe and trimmings, in the same’colors,
are quite as elegant, and more tasty, if not so showy, as
contrasts. —Paper Hanger's Companion.

-

->4+&

PRrROF. VAUGHAN'S discovery of a very poisonous
ptomaine in cheese, ice cream, and milk undergoing
certain chemical changes has been confirmed by a
number of investigators in various parts, of the coun-
try. Vaughan's suggestion that tyrotoxicon may be
found to be the poison which produces cholera infan-
tum opens up a new field for investigation, in which
every physician must of necessity be interested.

© 1887 SCIENTIFIC AMERICAN, INC

More failures occur, in
my opinion, through deep
planting than from any
other cause, and yet it is
far wiser to err on the
right side, and plant too
shallow than too deep, for
in the former case the
plant can assist itself, in
the latter it is helpless.
The roots of plants, as well
as the parts above ground,
want air and warmth, and
if properly accommodated,
will soon adapt themselves
to the place in which they
are to grow. If the sur-

. face soil is naturally dry,

e = the roots will run down

— T LPAIRE""  after moisture, and if it

is wet, they will spread

near the top, but in no

case can a tree or plant,

except such as strike root

at every joint, flourish if the collar is much below the

surface. In planting small trees or shrubs, over

which the wind has no power, there is no excuse for

deep planting, not even the plea of saving trouble,

yet we often meet with even small shrubs planted far
too deep.

Of course, all trees over a certain height require to be
made firm by staking, or some other method, to secure
them from the effects of high winds ; otherwise much
injury frequently occurs.—The Garden.

Disinfection for the Household.

The importance of disinfection of hedding, clothing,
and other personal and household articles in contagious
diseases demands that health authorities should have
under their control establishments where disinfection
can be carried out on a large scale and at public ex-
pense. Such institutions are now in use in Berlin,
Dusseldorf, Gottingen, Strassburg, Breslau, Leipzig,
Danzig, and other cities in Europe. The results are
pronounced to be exceedingly beneficial. Steam under
pressure is regarded as the best disinfectant.

11
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“HYDROFUGE” FLOORS,

The special features claimed are :

1. Perfect, direct keying of the wood to the concrete
(not the bitumen) by means of a hard setting mastic or
bituminous composition, which runs into the under-
cut recesses, both of wood and cement, and dovetails
them securely together (see illustration).

2. The difficulty of cutting or making satisfactorily
the under-cut grooves in the cement is overcome in
some cases by introducing specially made corrugated
iron channels, and fixing them into the stratum of ce-
ment while the latter is still plastic, the very shape of
the iron channels holding them firmly in the cement,
the straight flange of the iron effectually protecting
the edges of the latter against breakage while the

builder’s work proceeds. The iron channels are not
intended for removal.

3. The “ Hydrofuge” is a system by which a * par-
quet,” or wood block, floor can with safety be laid on a
concrete foundation, as there is no possibility of de-
tachment, even if the blocks or parquet should shrink.

—_—_————r——
LADDERING A TALL CHIMNEY,

Fifty years ago Messrs. P. Dixon & Sons, of Shaddon-
gate Cotton Mills, Carlisle, built a tall chimney shaft,
which is a landmark for miles around, in connection
with their factory. Thisshaft is described in Bancroft’s
treatise on “ Tall Chimney Construction” as being of
the following dimensions :

Height from foundation to top, 820 ft. 6 in., and from
ground line, 800 ft. ; outside measurement at ground
line, 17 ft. 4in., and inside measurement, 9 ft. 6 in.;
outside dimension at top, 9 ft., and inside at top, 6 ft.
8in. ; built to a batterof 1 in 72. Being the fiftieth
year of this tall shaft, Mr. Robert Todd, woolen manu-
facturer and present occupier, is having it repaired,
and a new copper rope lightning conductor fixed up
the outside.. Mr. Joseph Ball, known as a chimney
and spire restorer and lightning conductor fixer, of
York Castle, Oldham, is doing the work.

In carrying out this difficult undertaking, the ascent
to the top of the shaft has been made by fifteen wood-
en ladders of the ordinary type, as used by painters,
specially made light and strongfor the purpose, and
weighing from 20 Ib. to 50 1b. each, according to their
length, and of the average width of 1114 in. at bottomn,
and tapered to about 10 in. at top. Distance pieces of
wood are fixed at the back of the ladders at top to keep
them from the brickwork, thus providing a good foot
and hand hold for the workmen.

The procedure of laddering is as follows :

The first length or section of ladder is placed at the
base of the chimney shaft, and a hooked
wrought iron dog or holdfast, made from
% in. round rod, about 9 in. long, is driven
firmly into the brickwork 4 ft. from the
‘I‘ bottom of the ladder, and a second iron
dog driven into shaft about 4 ft. down
from top of the ladder, to which dogs the
ladder is firmly lashed. The dogs are
formed so as to prevent the lashing of the
ladders from slipping when any strain
comes upon them—see the annexed en-
graving. Having lashed the first length,
the next step is to place a free ladder
against it. This the workman climbs
until he can reach about 4 ft. above the
fixed length. Here he drives into the
brickwork an iron dog, and attaches a
pulley block to the same; then one end
of the rope reeved round the sheave is
brought half way down a second loose
section of ladder plazed by the side of the
first, the rope being fastened ; the second
length is hauled up by workmen at the
base of the shaft until it is half its height
above section No. 1; it is then temporarily
lashed to the fixed length, and Steeple

’ Jack climbs up and drives another hold-
fast into the brickwork 4 ft. above its (the second
length's) top. He then shifts the pulley block to the
upper holdfast and descends. Length No. 2, still at-
tached to the rope at its middle, is then hoisted above
the first length fixed, which it overlaps two rounds, and
the top of No. 1 and bottom of No. 2 are then securely
lashed together, and No. 2 then forms a continuation
of the first fixed length. The climber mounts No. 2
length, which is still held by the pulley block and rope,
and drives in a holdfast above, shifts the pulley block,
and proceeds with No. 3 as he did with section No. 2,
and so on until the under side of cap is reached, and
here a difficulty presents itself. In Messrs. Dixon’s
shaft, at about 10 ft. down from the top, a stone cornice

5-— 300FT—-> FROM GROUND LINE———pp—— - ——>|
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LADDERS
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projects 3 ft. The length of ladder coming close under-
neath this cornice or cap was fixed very firmly. Another
length was hauled up until its top was about 5 ft. above
the cornice, and then this slanting length was secured
to the length below at its foot, at intermediate points,
and also close underneath the cornice, by lashings or
ropes specially made. Inclimbing this slanting length
the workman’s back is toward the ground. A last
length of ladder is hauled up and fixed above the
cornice, reaching to the top of shaft, and to the bottom
of this the top of the slanting ladder is firmly fixed as
an additional security, thus completing the laddering
of this tall chimney shaft. The whole operation of
thus climbing the 300 ft. was accomplished in five
hours.

The shaft is now being pointed with mastic about 50
ft. down, and two cracks which are on opposite sides of
the chimney, and extend to the bottom, are being re-
paired,—The Engineer.

-

Stained Glass.

The nineteenth century has witnessed great advance-
ments in the art of making stained glass windows.

The recent improvement in the manufacture of
colored glass enables the artist of to-day to reproduce
his designs in glass without the aid of enamels or
heavy brush work. The result is an increased bril-
liancy and gem:like quality of his work.

But in order to put his designs in glass, the artist
must have an especial training for it, and give his per-
sonal supervision to the work.

‘When, therefore, artists who have had a long and
careful training in their specialty and personally attend
to the reproduction of their designs, the conditions are
favorable for the very best work. The productions of
Messrs. Bray & Breck, of 37 Province St., Boston, point
to just such conditions. Their careful training in
every department of art stained glass, and their per-
sonal attention to every detail of their business, en-
able them to turn out excellent work.

By their invention on glass mosaics, which they
have patented, they can reproduce the most beautiful
designs without the aid of brush work.

They also manufacture brass and copper faced glass
mosaics for hall lanterns, ete.

-

Adamant Wall Plaster.

From the remotest time the material now in use as a
wall plaster seems to have been the only preparation
used for finishing the interior walls of buildings.

That the varying proportions of quicklime, sand,
and hair, with the too frequent unsatisfactory result of
their combination, should have so many years afflicted
a long suffering people is truly a wonder. It was re-
served for Prof. Carl Straub, of Syracuse, N. Y., to
perfect, after years of experimenting, a wall plaster in
which none of the disappointments of the ordinary
mortar occur. This material, which the inventors call-
ed Adamant Wall Plaster, is now being manufactured
by the Adamant Manufacturing Company, of Syra-
cuse, N. Y.

From the strong testimonials given by all persons
who have used it, including architects, builders, con-
tractors, and property owners, we are convinced that
this adamant is destined to revolutionize the business
of house plastering. The Adamant Company manu-
facture all grades, from the sand or common finish to
the finest grade of marble or hard finish.

Some of the advantages which the adamant pos-
sesses above the other plaster is the extreme hardness
of the wall. It will neither crack nor crumble, it is a
strong support to a building, it does not swell timbers
by an absorption of the moisture, as the material itself
absorbs most of it, it dries so quickly after it is applied
to the wall that in a few hours the frost does not
affect it, it can be used without interfering with other
mechanical work, it is ready to put on at a moment’s
notice, avoiding delay in waiting for lime to slake, and
it can be mixed in the room where the plasterers are at
work.

The extraordinary tests to which the adamant has
been subjected to prove its strength and density will
strongly commend it for use in churches, school
houses, asylums, hospitals, and in all places where
there is danger from falling ceilings, or removal by
carelessness, or absorption of germs of disease. The
adamant is much stronger than ordinary mortar, at
the same time it is not nearly as heavy, that is, does
not require so great bulk. It adheres to wood, iron,
brick, or stone, and becomes as hard as stone in a few
hours after it is applied.

—_— et ore—
Passenger Lift for the Eiffel Tower,

"The enormous height of this tower renders a hydrau-
lie lift, in which passengers could perform the whole
journey in one operation, quite impossible ; and a suc-
cession of shorter lifts, requiring frequent changes,
would naturally be considered too cumbersome by the
public who will use the tower. On the other hand, the
employment of a winding engine and a lift similar to

[

those used in mines would not be sufficiently safe, and | be pieces of rail.

Qmerican, Qrchitects and Builders Edition,

Avaust, 1887.

journey, while at the same time it presents absolute
safety. The main idea of the lift is that of a huge screw
and nut. Below the lift cage is placed a trolley, with
three or more wheels running upon an equal number
of rails, which ascend spirally, and thus form a screw
having so many threads. The trolley will be revolved
either by an electric motor or by a water engine ; but
the cage will be prevented from revolving by guide bars.
Thus the passengers will not feel anything of the rotary
motion of the trolley underneath, and by selecting the
pitch of the screw sufficiently small, any degree of
safety against a too rapid descent can be obtained.
—_—— - —————————
TEMPORARY BRIDGES.

While in the field, in European countries, the army
always has rails, ties, and telegraph poles at hand. It
is by means of these three objects that I have under-
taken to construct a simple, strong, and quickly built
bridge.

I would remark that iron rails are not indispensable,
and that, with pieces of wood of proper dimensions,
we may reach the same result.

Say we want to cross a river, and have the above
named materials. It may be readily seen from the an-
nexed figures how the bridge is built. As the rails, R
R, are connected in pairs, the distance apart, D C, can-
not increase much. At all events, abutment cross ties,
EE, and two cables, m m and m m, are there to pre-
serve such distance. The cables may, if desired, be
easily and substantially made of iron wire. If the case
is urgent, an article good enough for ordinary use may

p

¥

be manufactured 7n situ with no other tools than a
stick and two pickets. The transverse distance from
R to R is maintained through ties placed between F
and F, and kept close against the rails by other cables
that may be readily stretched. So too, above 7 and 7,
there are other ties which are fastened to the latter
with wires, K K, and which the cable, S, holds tightly
pressed against R and R. T, T, T, T are guys for
steadying the structure.

It will be remarked that, taken at other points, these
arrangements may be extended or reduced. I give the
principle only.

If we admit a pitch of one meter, and a loss of one
meter at each extremity of the rails, we shall have:
Halt spanz=Ac= 4/ 25— 1 = 4/ 24 = 48 meters.
Span = 9°6 meters.

Now, such a length seems too great for anything
stable. We may, nevertheless, consider five meters as
capable of being passed over conveniently. For great
loads, all that has to be done is to double, or even tre-
ble, each side, R R, in the following way, and (since,
as I have said, I do not use 9'6 meters) to employ the
following artifice for giving still further stability : As
we are supposed tohave wire in quantity at our dis-
posal, it is useless to say that we can render the system
thoroughly steadfast. A word as to the simplicity of
construction. A and A are two short sheers that serve
for bringing opposite each other the two systems, R
and R, which at once fit into each other. The cross
piece, 7 7, has been fixed, and. serves to connect, lay,

and support R R. Instead of being of wood, 7 7 may
The pieces, R R, may be bent at the

for these reasons M. Eiffel has devised a new type of | end, as shown in Fig. 3, by means of a forge.—FE. D.,
lift, in which the whole ascent can be made in one ¢n La Nature.

© 1887 SCIENTIFIC AMERICAN, INC



Avcusrt, 1887

R —

werr Copper Weather Vanes

GILDED WITH PURE GOLD,
TOWER OBNAMENTS, CEUSCH CROSSES, FINIALS, XTC.

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,
NEW YORK.

Mlustrated catalogue of over 250 designs, mailed
to any address on receipt of 8 two cent stamp,
half the postage.

Scientitic Querican, Qrchitects and Builders Eelition, 1

t#- PEXTER BROTHERS' ENGLISH SHINGLE STAINS -+

THE “ AUTOMATIC”

BLIND AWNING FIXTORE

and refreshing shade,
and do not interfere
with the ordinary use
z of the blinds.
Attachable to Old or New Blinds.
Sold by all the Hardware Trade and by
F. 0. NORTH & CO., Manufacturers,

1Hb

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

The best made, all steel, and warranted, § sizes.
28to 33 South Canal Street., Chicago, U. 8. A.

e

276 Devonshire Street, Boston.
The GREAT

CHURCH l-l BHT

Mm@"ﬂ",’ﬁf‘m; =

Bavror MALY

g/ ]

FRINK’S Patent Refleetors, for Gas

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

creosote.

The price is 75 cents a gallon for any color.

Brothers’ English Shingle Stain, and note the number on the Sample boards.
DEXTER BROTHERS, 55 and 57 Broad Street, Boston, Mass.

Sample Boards of Colors.

or Oll, give the most powerfal, softest,
en) and best light known for
Churches, Stores, Show Windows, Banks,
Theatres, Depots, etc. New and elegant
deslgns. Send sks of room. Get
calar and estimate. A liberal discount
7 to churches and the trade. Don’t he de-
eeived by cheap Imitations,
L P.FRINK, §51 PeariSt., N. Y.

Established 1857,

Send for

ALL OUR FURNACES ARE

ABSOLUTELY
Gas Tight

&-0-8-

 {Constructed with Simplicity & Economy.
Health§,‘Pure Warm Air.  No Flues
to Stop Up. No Mechanic
Required Every Year to
ut Them in Order.

Has more_radiating surface than any Hot Air Furnaces
made. Every Joint is a Steam Boiler Joint. Adapted
for Heaﬁt::l.g Dwellings, Stores, Churches, School-

houses, e
MANUFACTURED BY

Klein Furnace Co.,

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

%" See them and Eou 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 Eleetric Cons=
L\ ductors and Cables for circuits for Electric Call >

Stable, etc., and avoid the vexation and inconvenience of broken,
leaky, or grounded circuits. Our Cables are moisture proof and can be em-
beddedinthe plaster walls, while the flat cableis specially adapted for arrang-
ing along the wainscoting, and staining to match. They are permanent, reliable, and economical.

ndard  Underground Cable Co.

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

. § Telephone Building, Cortlandt St,, New York.
Branch Offices : { 13:°B0r sadison Scrost, Chicas >

MANUFACTURERS OF
The WARING ANTI-INDUCTION and BUNCHED CABLES, and
ACHESON COMPOUND CABLE.

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

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

A DECORATIVE

—AND—,

All Work Guaranteed.

THE MOST VALUABLE

Decorative and Preservative d  Preservative Paint

OF GREAT VALUE.

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

NITED
NS\

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

il U. S. Gutta Percha Paint Co.
cROHR J. WILLIAM RICE,
- R. 1. y President and General Manager,

| ,?D;\ SuNNY wEATH

Providence, R. I. |
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Solar Iron Clad.

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

The Leibrandt & McDowell Stove Co.,

PHILADELPHIA and BALTIMORE.
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WOODWORKING MACHINERY.

{0 Ti't,—ﬁ'u,

e

Improved Chain Bed Planer.

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

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

Perfection of Cleanliness and Durability.

SHARPLESS & WATTS, Patentees,
BAKER BUILDING,

1524 CHESTNUT ST., PHILADELPHIA.
Send for Illustrated Circular and References.

IL. MANASSI,

IMPORTER AND MANUFACTURER,
88 Madison Street, Chicago, Il
e e e e

I

ARCHITECTS' AND SURVEYORS' SUPPLIES.

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

Improved LEVELS for Builders and Tiling,
Tlustrated Catalogues Sent on Application.

CHICAGO, ILL.

Front & Ornamental
Pressed Brick.

Builders, Carpenters

BRICKLAYERS

L |
COOD PLUMB and LEVE  for $2.50.
JOHN W. HARMON,

Manufer of Spirit Levels and Leveling Instruments,
No. 65 Haverhill Street, Boston, Mass.
Up Stalre, First Flight.
N. B.--AU kinds of Spirit Levels repaired accurately.
Send stamp for descriptive circulars and price list.

ORNAMENTAL BRICK ry

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

Equal _in Quality and Colo
to Philadelphia Brick.

JAMES H. BEGGS & CO.,
Wilmington, Dels

: SLIDING

8R HANGER

HAB QUTLIVED
IMITATIONS.
i ENDORSED BY
| 1,200 ARGRITECTS
NO TRACK OK
‘THE FLOOR.
NO CUTTING

Mention this paper,

JRUTHERTORD'S

METALLIC PAINT

WARRANTED NOT TO
FADE, SCALE, OR CRACK.

REQUIRES NO DRYER.

RUTHERFORD & BARCLAY, Manufacturers,

305 Chestnut St., Philadelphia.

METALLIC
“sPAINT'3
Total in th
FRI
! ~C 7

Cast Iron Gas and Water Pipes

1% to 48 INCHES DIAMETER.

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE.

GLOUOHSTEHEHR IRON WORERKS,

CLOUCESTER CITY, N. J.
SAMUEL R. SHIPLEY, Prest. JAMES P. MICHELLON, Secy.
HENRY B. CHEW, Treas. OFFICE, W LLIAM SEXTON, Supt.

6 North Seventh Street, Philadelphia.

THE STAR VENTILATORS
ARE SUPERIOR TO ALL OTHERS.

The ventilating area is greater than any other that is storm-proof.

HANDSOME, NOISELESS, DURABLE,
STORM-PROOF, SIMPLE, CHEAP.

After competitive trial, have been adopted by the
United States Government for their light houses in “\
this district. Received the os%lg Award of Merit at -
the Pennsylvania State Fair, 1886. Recommended by
theleading Architects, and always adopted wherever
it is put in competition with any other for curing *» P

y and smoking chimneys, and ventilating Fac-

ries, Light houses, Schools, Churches, Dye Houses,
Cotton and Woolen Mills, Cars, Residences, Bath-
rooms or Water-Closets.

Prices and 1al dis t d on applicati
MEROEANT & CO,
GENERAL MANAGERS,
New York, Chicago,

Philadelphia, London.

E.SHEET-& LOOKINC GLASSD

N0 4.6.8 &10 DESBROSSESST.
WRITE EOR QUOTATIONS. NEWYORK:.

FOOT-POWER MACHINERY.
COMPLETE OUTFITS for CONTRACTORS and BUILDERS.
Machines for ripping, cross-cutting, scroll-sawing, mortising and
enoning, forming edges, grooving, gaining, rabbeting, cutting
adoes, and turning. Builders use onr Hand Circular Rip Saw for
ater portion of their ripping in preference to carting their
lumber to a mill five minute’s'drive from their shops. Thesame S
is true in regard to scroll sawing, mortising, tenoning, cutting stuff
for drawers boxes, etc. Builders using these machines can bid
R Jower and save more money from their contracts than by any
other means.
N Read the Following Letters from Builders: === e
CrLARENCE F. Lz, carpenter and builder, Morristown, N. J., says: _“I have had one of your
Hand Circular Rip-Saws for about three months, and am much pleased with it. Have done the
ripping for 15 houses in that time, which is over forty miles through inch boards. Have ripped

as high as 3-inch plank. Table is also good for rabbeting ; having rabbeted all jambs

d sawed all drips for 200 windows."”
mALEX. Smnm)s?Lima Ohio, says: *‘A few days since we had some 150 gmall drawers

R to malke for a drug store ; the steam gower mill wanted 50 cents each for making them,
With my foot power macﬁinery I made them,and saved$25above good wages on the job.
It desired, these machines will be sold ON TR] .
The purchaser tgnn hai')e am 1: tlnga :ol test the(xln qu ii. ov:ri‘ ghop and on the work
he wishes them to do. Descriptive Catalogue and Price List Free.
W. F. & JOHN BABNES GO0y NO: 567 ... Ruby Stey Rockford, Ill.

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 MACHINERY!

THE LATEST AND MOST IMPRMVED. . .

Scroll Saws, Circular Saws, Lathes, //_/\
Mortisers, Etc. .

THE “ACME™ CIRCULAR SAW,

FOR FOOT AND HAND POWER,

I8 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, CUTS8 RAPID AND IS EASY TO OPERATE.

PRICE, M55 X0 T, $40.00

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

wer. It is especially valuable for Rabbeting, Groov-
, ete.  'With proper attention it will do the work of
four to six men.

Machines on Trial. Catalogue Free.

59 FULTON ST.

New Yorlk.

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

© 1887 SCIENTIFIC AMERICAN, INC

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

Manufacturers and Importers of

PHOTOGRAPHIC

INSTRUMENTS,
Apoaratus 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-

tg rom $9.00 upward. Send for

atalogue or call and examine,
B s ¥-More than Forty Years Estab-
lished in this line of business.

A New and Improved

Metal Roofing Cement,

Just Patented.

This cement withstands the elements in winter and
summer. It does not crackand costs only one quarter
what soldering costs. Once put on, it is there always.”

te rights to manufacture for sale to the right par-
ties. For further information address

HENRY FREI, Patentee, Kansas, 1il.

')m‘ ‘ ]

/3
>’I«7\<
Patented September 15, 1885,

Moorish Fret- Work,

—OR—

INTERLACED WOOD-WORK,

Spiral Mouldings and Balusters.

C. 8. RANSOM & CO.,
CLEVELAND, OHIO.
James N. Stout, 74 West 23dSt., New YorkCity.

ESTABLISHED 1854,

DEVINE'S STEAM BOILER WORKS,

Mar ine, Locomotive, Tubular, House, and

GREENHOUSE BOILERS.

WROUGHT IRON HOT WATER BOILERS
A SPECIALTY.

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

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

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

AUTOMATES

W
| “"H
L

l For STEAM COILS

and RADIATORS
Direct and Indireet.

l%
l

Most S8imple and
Rellable Air Valve
Made. Nothing to
Qet Out of Order.
Has No Movable
Plece. No Loose
Thimbles to Fly Off,
Every Valve Is Thor=
oughly Tested, and
Warranted to Qilve
Satisfaction.
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THORN SHINGLE & ORNAMENT CO. |

SOLE MANUFACTURERS OF

The Best and Cheapest Metallic Roofing

TILES AND SHINGLES

YET OFFERED TO THE BUILDING TRADE.

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 ani WALL TILES, ti st aeiotana g Regt v Aome e Ml v
CO a. € Cost.

earthen tiles, and are better, an our’ (4) designs or sizes are made.
All the above goods are packed a square to the box and delivered £. o. b. cars in Philadelphia.
For particulars, price lists, etc., address I~
Thorn's Patent Roofing Tiles. THORN SHINGLE & ORNAMENT CO. 12th & Callowhill Streets, Philadelphia, Pa. Horsefhoe Spring-Lock Shingle.
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WHOLESALE AGENTS: ——
W. W. MONTAGUE & CO., S8an Francisco, Cal., Pacific Coast. Handsome, Light and Durable.

KNISELY & MILLER, Chicago, IiL
GEO. TRITCH TARDWARE 00., Denver Col.

THE NATIONAL SHEET- METAL ROOFING COMPANY, iticnsepuissnizmserciiounionen . | (alyoleaded % Kalameined Iron

Nos. 510, 5122, 514, 516, 518 & 520 East 20th St., New York, U.S. A. JEROME TWICHELL & CO., Kansas City, Mo.
~4 ABLEfor swift runeng. | Office, No. 18 Penn Bldg. Pittsburgh, Pa.

WO0OD WATER PIPE.

B LVYCLIE & S0, s s o

ELMIRA,

N. Y. For BOILERS and STEAM PIPES

Reduces Oondensation of Steam.

FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.
The Best Non-Conductor of Heat and Cold in the World

escriptive Circular, and thi 3
BRAY & BRECK, |35l iapive Creslar, ad s thepper

78 and 80 Lake Street, Chicago.

Saied Glass Works, PHOTOGRAPHIC OUTFITS

ass

F you are interested in ROOFING, send for our Fifth Annual
Catalogue, with Price Tist and Discount Sheet, which i8
special to the trade.

We are pioneers in the introduction of practical metal shin-
gles, and no imitator has yet produced their equal. Our goods J
are largely used throughoutthe United Statesand Canadas; are §
used by the Government and Railroads; approved by the Fire |
Insurance Companies and many leading Architects and Build-
ers. They are ea})er and lighter than slate, and willlast longer, §
and the low rate of insurance on our roofing will in a short time
moreht.ha.n balance the difference in price where wood shingles
are cheaper.

'lm(.j:ﬂ

™
li
Il:'
)

As seen by the cut, our shingles are the same to-day as when
first introduced. Remember, no cleats or springs are necessary
1n using our shingles. The lock is simple and perfect, wieh cor- |}
rugations across the top and bracing corrugations acrossthe
exposed end of the shingies, which stiffens and holds the shingle
firmly to the underlying courses. They are easily wlled,and
any one who canlay a wood shingle can lay these, e furnish
them in four sizes, made from charcoal roofing tin, painted both
sides and unpainted, galvanized tin-plate, which is superior to
galvanized iron. cold-rolled copper. and steel plates. e k eep
on hand a full line of roofing sundries.

Our shingles received the highest and only award for metal
shingles at the American Institute held in this city, Oct., 1886,

ZBEST and most RELI- SEND FOR CIR St

V2 =7 1
(Iron Beam Protection. Patented June 3, 1884.)

HENRY MAURER & SON, 35 354 37 Province St., ? T, Saraee Lo 99 on

ward. Send for our
MANUFACTURERS OF

cntalf)gue of supﬁolles
FIRE-PROOF MATERIAL

N

which gives full in-
BOSTON. MASS formation regardin
Of every description. Hollow Brick made of Clay for .
Flayt Arche?s‘ Partitions, Furring, etc. l"‘ox'ousy ! PHOTOGRAPHY.
Anybody can make
Office and Depot, 420 East 23d St., New York. good Photographs
WORKS, PERTH AMBOY, N, J. SEND FOR E"'“?'& Noo%rfhvé(:::
nowledge
Illustrated Catalogue and Price List.| necessary. Business suitable for everygbody. $50
"y sure. Catalogue of 180 pages with complete instruc-
wn u nwu R K I N G I M STUTZMAN. 181 William St., New York. titons of Hc}w to muk:i’igtnrel. sent on receipt
Steel Alphabets o dennt:& or gﬂtage. Address )
MAGH INERY Tty Stencil Cutting,| 148 West Fourth Street, Cincinnati, Ohio. cATNLS%ue N7 MILWAUKEE WIS,
FOR e s : Dies, Burning| OJ Ohio Agents for the Blair Camera.
Chair, Furniture and % STEEL [V [a=shyAVizh Brands, Door

this new method o
TerraCotta, Fire Bricks, etc., etc.
with the Dry Plate
to 875 per week easily made. Process simple and
Steet Alphaver siage. Address WILLIAM WILLER, SOLE MFR.
Cabinet Mills, Pattern Plates, Soa

P
Moulds, Seals, &c.

Malers’ use, etc. o JLiveral discount WOODWORKING
Rollstone Machine Co. : © Akents. MACHINERY,

48 Water St., Fitchburg, Mass, Plseaser 10 couts sadibonal par sthmp, oL veT Up to X in. T
TINE TAPS AND DIES. MATCHERS,

p——

PONY PLANERS, ik
Hand Matchers, g
Solid Plate and
EGMENT
RE=SAWS,

- — o
.__ LIGHTNING Sy grsnklln 1n- /8
stitute. A legitimate artists’ and (|
draughtsmen’s tool., Applies color by i

Lightning and Greep River Screw Plates. Bolt Cutters, | a jet of air. Greatly economizes tim
hand and powe'xl".‘ Dritljling eaachlngs. tf;‘unc}-l‘ix{)g Péessxes' Itg (gl:lfgll&[gs:l}' gg%geerls%% gn?rﬁrcé]e

ire Benders, re setters and other Labor Saving 3 -
go&a. Send for Pricethst C scription. AIR BRUSH MFG. CO.

Wiley & Russell Mfg Co., Greenfield, Mass. | 80 Nassau St., Rockford. Ill. ]
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MANUFACTURERS OF

- ROWLETT'S INDEPENDENT -

P\ICH D WEATHER STRIP CO.

d—

T

WEATHER STRIP.

AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL
(EXPOSITION 1884)

HAS ~o SPRINGS, TRIGGERS or CIRCLE
IRONS; POSITIVE ACTION; CANNOT GET
OUT OF ORDER; FITS ANY DOOR. s HSTABLISEND 1837.

SEND Con i e e S ANE TOR AT U L. ¢ I. J. WHITE,
PERSON ON RECEIPT OF § 1.00. ADDRESS —MANUFACTURERS OF—

RICHMOND WEATHER STRIP CO Rickono. o
RICHMOND ¥ duatil |[EDCE TOOLS AND MACHINE KNIVES,

o.Box 282,  Facrory 211 N.6TH StREET COOPERS’, CARPENTERS’ AND SHIP TOOLS, etc., FULL LINE CHISELS,

314 EXCHANGE STREET, BUFFALO, N. Y.
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Bricks, Tliles

——AND —

Terra Cotta.

RECENTLY PUBLISHED

A PRrRACTICAL TREATISE ON THE MANU-
FACTURE OF BRICKS, TILES, TERRA COT-
TA, ETC. Including Common, Pressed, Or-
namentally shaped and Enameled Bricks,
Drain Tiles, Straight and Curved Sewer
Pipes, Fire Clays, Fire Bricks,TerraCotta
Roofing Tiles, Flooring Tiles, Art Tiles,
Mosaic_Pla.tes, and Imitation of Intarsia
or Inlaid Surfaces; comprising every im-
portant product of clay em;;lloyed 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,
cowmposition and application of glazes,
ete., including full detailed descriptions
of the most modern machines, tools,
kilns, and kiln roofs used. By CHARLES
THOMAS DAvis. Illustrated by 228 en-
%mvings and 6 plates. 8vo, 472 pages.
rice $5.00.

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

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

" An NMustrat d Circular, containing the fwll
Table of Contents of this important book, will be sent
freeand free of postage to any one in any part of
the World who furnish us with kis address.

Our laryge Catalogue of Practical and Scienti-
fic B)oks, 96 pages 8vo, and ourother Cataloguesand
Circulars, the whnle together covering every Branch
of Science applied to the Arts, sent free and free of
postuge 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.

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

THE ARCHITECT'S AND BUlLDEIj’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,
Bric!fx. Cement, and Concretes, Quantities of Materi-
als in Given Sizes and Dimensions of Wood, Brick,
and Stone; and full and complete Bills of Prices
for Carpenter’s Work and Painting. Also Rules
for Computing and Valuing Brick and Brick Work,
Stone Work, Painting, and Plastering, witha Voca-
bulary of Technical Terms, etc.

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

Enlarged, Revised, and Corrected. 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.
L}

A Great Repository of Practical and
Sclentitic Information.

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

f
Just Ready. Price#2 m"{&-hge to any address in

The Techno-Chemical Receipt Book

Containing Several Thousand Receipts, covering
the Lawest, most Important, and most Useful Dis-
coveries in Chemical Technolog{. and their Practi-
cal Application in the Arts and Industries. Edited
chietly from the German of Drs. Winckler, Elsner,
Heintze, Mierzinski, Jacobsen, Koller, and Hein-
zerling, with additions by William T. Brannt,
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, Zmo, closely printed, containing an im-
mense amount and a great variety of matter. Ele-

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

8~ A circular of 32 pages, showing the full Table
of Contents of this important Book, senl by mail,
free of postuge to any one in any partof the World
who furnish his address.

HENRY CAREY BAIRD & CO,,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT ST., PHILADELPHIA, 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 INK'NG start the Machine, and drops out of the way when youstop 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.
i from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline

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, disconncct 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 free and easy.
For Circulars and full information, address,

SAMUEL J. SHIMER,

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

e MO REDUGING VALVE

IVES SATISFACTION WHEREVER USED

OFFICE 22 CENTRAL ST. BOSTON. MASS.

TO DRAFT Waﬂl

STEAM HEATERS
—AND—
Steam Heating Appliances,
Manufactured by

Globe Steam Heater Co.,
North Wales, Pa.

The Globe Stcam Heater.

*I9)B3H W8S SQO[K) JO MDA [RUOIIOIS]

ALL SIZES.

BRICK SE'T.

Patent Self-Cleaning Ash Pit

Obviateslabor, dirt,andan-

Common Sense Clinker-

noyance. Sure preven-

Crushing Grate. Great sav-
tive from firc caused
ing of labor and fuel.

by hot ashes. Perfect Dump.

Patented and Mauufactured by Office and Salesroom

The Schown Heatar 13 Nt lemath 38,
and Shove (0= Philadelphia.

SEND FOR ILLUSTRATHD CATALOGUN.
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Architectural Weekly.

Published Every Saturday,

Devoted to Architecture, Engineering, Furniture,

Decoration, and Ornament.
Subscription, . . . . . . $6ayear.
Sample subscription of three months, . =~ . “$1.
Single Copies, . . . . . 15 cents.

20

MONTHLY NUMBER.

A special feature of these numbers will be Small
(?(;&lil_?ll‘y and City Houses, with plans and
etails,

Subscription, . . . o $1.%5 a year.
Samrle subscription of three months, 50 cents.
Single Copies, . . . . . 15 cents.

20

NEW BOOKS.

Improved FPlumbing 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. Oneoctavo
volume, cloth, price, $1.50.

Architectural Studies.

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

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

PLAT PLATE.

1.—$500 House. VII.—$1,000 House.
I1.—$7 . VIIL.—$1,000 »
III.— . IX.—$1.200 -
IV.— . X.—$1,500 «
V.—$900 » XI.—$2000
VI.—$1,000 » XIT.—$2,500 »

PART 7.

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

Plates XIII and XIV.—Two China Closets, with
details. XV.—Parlor Mantel, with details. XVI.—
Book Shelves, with_details. XVII.—Staircase
Screen, with details. XVIII.—Two Bedroom Man-
tels, with details. XIX and XX.—Entrance Hall
and Staircase, withdetails. XXI.—Bathroom, with
details. XXII.—Hall Fireplace, with details.
XXIII.—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 bx'ug-

ist, with Details; 30, Wall Cases, with Details ; 31

'wo Counters, with Details; 32, Two Detache
Cases, with Details; 33, 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.

202
No. 1.

A Large Conntry Honse in Detail.

By BRUCE PRICE, Archt.

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

Price, $5.00.

Architectu r:ail Studies.
I.

VOIL.

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

PART I.—LOW COST HOUSES, including

rize designs, with elevations, glans. details, speci-

cations, bills of materials, and estimates of cost.
12 large (11x14) plates of practical designs, costing
trom $500 to $3,000.

PART 11,—STORE FRONTS AND INTERIOR
DETAILS. 12platesand descriptive letterpress.

PART I111.—STABLES. Containing 12 plates
of Stables, suitable for village lots, ranging in cost
from $300 upward.

PART IV.—SEASIDE AND SOUTHERN
HOUSES. 12 plates of designs for Cheap Houses,
with ample x;eg}ndas. suited to a summer climate.

cost,

Average ,500.

PART V.—-OUT-BUILDINGS. Containing 12
Elat,gs. ot designs of Small Stables, Summer Houses,

avilicns, Privies, Fences, Gates, etc.

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

W. T. COMNTOCK, Publisher,
23 WARREN ST., NEW YORK.
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PATENT
REVERSE
MOTION

Panelling, Variely Moulding & Dovetailing Machine

SIMPLE, DURABLE, AND EFFICIENT.

CHam. SwiTzerLaND. May 6, '81.
The Battle Creek Machinery Co.
Battle Creek, Mich.

CUTS PANELS OF ANY DE-
SIGN OR STYLE OF MOULD.
iINTHE SOLID WOOD. WITH
NEATNESS AND DESPATCH
IS A FIRST-CLASS SHAPER.
EDGE & SCROLL MOULDER

DOES GENERAL DOVETAILING
WITH THICK OR TRIN STUFFS

UOND Mik Co

IMPROVED SOLID‘ STEELV CUTTERS

FOR ALL KINDS OF VARIETY MOULDERS
MADE

fices, Public

TO ORDER
AND
WARRANTED

Scientitic Jmerican, Jrchitects and Buildlers @aitixm.

YV ENTILATOER.

Patented May 4th, 1886.

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

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

T. T. COHEN, 211 fo. 13th St., hila., Pa.

v

— |

—

EVERY VARIETY OF
PLAIN and FIRE PROOF

BUILDING PAPER,
ASBESTOS PAPERS,

Waterproof and Inodorous Papers, Plnln and Corru.
gated Carpet Linings, Deadening Felts, Roofing Ma-
terials, Tarred Board, &c., &e.

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.

THE HAYES §

KYMGHT

7&

For Bulk Windows.

%

Institutions, &c., allowing ventilation without

Manuf actured and sold, 7| 8THAVE NEW YORK

dend for Pamphiet

AND

- Somplg of Work.
BATTLE CREEK MACHINERY CO TTEE b s

CARPENTER and BUILDER
ORNAMENTAL RUSTIC

Medals from American Institute,

P. 0. Box 140.

JOHN WHEELER,

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

WORX.

And other Associations.
Cleveland 8t., Orange, N. J.

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

B. G. UNDERWOOD,

ADVERTISING AGENT,

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

J. DUNFEE & CO.,

Wood Carpet and Weather Strips
OF ALL KINDS,
102 Washington Street, = = CHICAGO.
SEND FOR CATALOGUE.
Factory, 204 to 212 South Clinton Street.

EUREKA SPIRAL SCREW DRIVER.

drive a screw by pushing on the end of handle in ¥4 of the time of the old method. C. E. Jen-
mng {lelcgl,v N. Y. Awen¥spand ?l the principal Rardware i)ea.lers throughout the world. Made in two
sizes, price for each $1.25 and $1.50. -

T e
Ll

i

PARQUET FLOORS

(BUTCHER'S PATENT).

NN The only Wood Flooring made on the correct principle, being laid with
|l perforated metal tongues so that Floors of any tﬁ’ickness from 14 inch up

B can be laid and blind-nailed.

4 Butcher’s Boston Polish is the best finish for Hardwood Floors. For sale

; by agents in all large cities. Full information on application to

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

MORSE ELEVATOR WORKS,
Muorse, Williams & Cao.

Successors to CLEM & MORSE,

Passenger s ora twos or

N3 relght ELEYATD RS

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

PHILADELPHIA.
NEW YORK OFFICE: 108 Liberty Street.

passeNcER ELEVATORS,

MANUFACTURED BY

HOWARD IRON WORKS,

BUFFALLO, IT. T.

The Elevators in the State Capitol, Albany, New York, were

built by us, and many others in some of the finest buildings in the |}

country. .

GRAVES’
ETEVATORS,

PASSENGER and FREIGHT,

MANUFACTURED BY

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

in many places and for
purposesthat a station-
ary blade cannot.

Send for price.

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

- ¥ —_— ’
L( THE ONLY GENUINE ) s
[) »® [ [

qu UALLED for CEMENTING gt
glnas, chlnl pnper leather, &ec. Alwlys
rud fm- us et glue

S mE BYTHE Ag RoucEesDterTllu

EDA
Russia ementCo.,s.mm.mmmp-

0SOTE.
CRESTaT

FOR SHINGLES,
C!.APBOARDS. FENCES,ETC.

SAM:CABOT
70 Kl BY STREET

.- BOSTON
SEND FOR CIRCULAR

FIRST-OL.LASS

HEATING APPARATUS,
J. REYNOLDS & SON,

Thirteenth and Filbert Streets, PHILADELPHIA, PA.

—Manafacturers of—

otee] Alr Tight Farnaces,

KEYSTONE
Steel Furnaces.

BRICK SET AND PORTABLE.

For Anthracite and Bituminous
Coal or Wood.

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

Special Offer

To the proprietors of Planing Mills, Sash, Door
and Blind Factories and wood-workers general-

ly. Upon receipt of business card we will send

you a copy ofour ‘‘ Ceneral’’ catalogue.
GOODELL & WATERS,
3031 Chestnut Street,
PHILADELPHIA.
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HINTS TO CORRESPONDENTS.

Names and Address must accompan[\; all letters,
or no attention will be paid thereto. Thisis for our
information, and not for publication.

References to former articles or answers should

give date of paper and gnge or number of question.

uiries not answered in reasonable time should

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

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the oflice. 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. W.—Polished granite is much
more durable than hammered granite. The polished
stone prevents the lodginz of moisture and foreign
matter.

@ W. H. H. asks if old putty in old
window sash can be softened so as to be easily
tuken out. H. W.says : It can be done very easily.
Take a piece of iron (I use a stove poker), heat red hot,
and apply to the old putty, when it can be quickly and
easily removed with chigel or pocket knife.

(3) C. R. W. asks information with re-
gard to the curing of hickory, oak, and ash timber, to
keep it free from the worms. A. Your cheapest method
is to saturate the timber with a solution of bichloride
of mercury (corrosive sublimate). Make a tight box of
sufficient size, pack in the timber, and pour in the so-
lution 8o as to cover all several inches deep. Let it re-.
main twenty-four hours, and remove it. You will find
that no worms will touch it. The expense is not great,
for one part of the bichloride in a thousand of water
is sufficient. The solution is of course poisonous, and
must be kept with care, but the timber when dried is
not in any way injurious to workmen or others,

4 P. H.—Chimneys with draught
elbow on top draw only when the wind blows; at
other times the draught elbow is of no value. Chimneys
may be in height from 20 to 100 times their interior
diameter, and should ordinarily be of equal interior
size throughout.

(5) J. H. writes: I wish to construct
an elevated tank to supply my house with water. I
have thought I would build it of cypress; is there any
preparation that I can use that is harmless, to prevent
the water penetrating the wood, and that is tasteless?
A. Do not know of anything that will be an improve-
ment upon the clean cypress. You may oil the wood
with boiled linseed oil, or paint it with Prince’s metal-
lic paint (oxide of iron) and boiled linseed oil. Let it
thoroughly dry before using.

©6) J. F. A. writes: I have a detached
house with brick foundation walls, in soil of a clayey
nature. The cellar is well concreted, but I find that
after a heavy rain there iswater in the cellar. How
can thiz be effectually remedied? A. Possibly your
yard is low next to the house and drainsinto the cellar;
this you should be able to see by inspection in stormy
weather. Every yard should be graded so that the
storm water runs from the house, toward cesspools or
a sewer connection. A cemented bottom will not resist
the coming in of water when there is any head, as when
the soil is saturated for some feet above the cellar
bottom.

" J. M. G. asks (1) how a crust of
whitewash can be removed from the ceilings of rooms?
A. Whitewash can readily be removed by scraping the
ceiling or else by washing it off with water. 2. What
system of shorthand would you advise a young man to
learn? A. Either Graham’s or Munson’s system is good.
Both are extensively used.

(8) W. C. G.—Kalamein is not a metal,
but only a name for a tinning process on iron, the alloy
of which is composed of tin and lead like the common
tin that is called Terne plate.

9) E. S. G. asks what are  tatties” or
‘“tatty,” something to cool houses, used in India. A,
“tatta ' is a bamboo frame or trellis hung at a door or
window of a house, over which water is suffered to
trickle, with a view of cooling the air as it enters.

(10) L. J. S. writes: We have built
several ice houses, and in some of them we built the
walls with air spaces, and would like to know which is
the best—to have the walls closed on top, 8o there is no
circnlation whatever in theair space, or is it justas
good if the air space is openonthetopof the wall? A.
If thetop of the air space opens inside the ice house,
there is no need of closing it. If the open top is ex-
posed to wind, it should be closed, as the wind blowing
across it will produce a circulation,

(11) D. C. A. says: I have a cellar dug
4ft. below ground and troubled with water a great
deal. Have dug it out 2 ft. deeper and filled up 2 ft. 3
in. with large stones, filled in with broken stone and
Portland cement, making the bottom solid. The water
now comes in through the sides. They have been
cemented, but the pressure of the water scales off the
cement. Do you know of any way [ can fix them water
tight? Icannot get fall enough for a sewer without
going a great distance, which will be too expensive for
me. Would tarring be of any use? A. The cement on
the inside, if well done, and has had time to set, ought
to keep the water out. To make athorough job, you
must dig down to hottom of cellar on the outside and
cement foundation wall on the outside. Tarring will
not avail,

(12) W. A. G., of Elkin, N. C., wishes
to know (1) how near to the house is it safe to empty
the slops from the kitchen througha pipe, which, being
too small, becomes frequently choked. A. If it is

! desired, as we should infer from the query, to discharge

the house wastes on the surface of the-ground, we
should want the discharging end of the pipe so fur away
that the scheme would be wholly impracticable. 2. Is
it safe to have such a pipe coming directly up into the
house without sink or sink trap? A. It is decidedly
dangerous to have an untrapped waste pipe enter the
house. As our correspondent evidently is living in the
country, where sewers are unknown, we should suggest
building a cesspool, at least 100 ft. distant from the
nearest point of the house. The cesspool should be
built perfectly tight, so as to prevent its contents leak-
ing. It should be provided with a ventilating flue at
least ten inches square in cross section, hooded over at
the top by a small pent roof, to prevent rain or snow
finding an entrance to the pool. In addition to this, it
should be provided with a regular cesspool pump for
emptying its contents at intervals. The soil pipes
should not drain into it, but into a separate receptacle.
The waste pipe from a kitchen sink should be at the
very least 134 inches inside diameter. There should be
4 grease trap beneath the sink, and the main waste pipe
should be ventilated by a pipe running to the top of the
house above the roof, and not opening near a window.
The drain from the house to the cesspool may be made
of the best Scotch glazed tile, laid with cement joints.
Diameter four or six inches inside measurement.

(13)J. P. W., of Kinsley, Kansas, desires
to acousticate a court house room 40 by 40 by 18 feet.
Wires have been stretched in various positions, but to
no purpose ; the tones of a speaker are indistinct in
various parts of a room, and occasionally an echo is
heard. A. The room is very badly proportioned for
acoustic effect; it is practically a square box, and it is
difficult to silence an echo in such a room, but it can be
done by taking off one foot in width, by building a par-
tition against one wall, the entire width of the room
(40 feet), and its wall surface just one foot away from
the original wall surface it replaces. Orif that cannot
be done, take six inches off two opposite walls of the
room, by means of a partition running the whole length

(Continued on page x.)

WBusiness and Personal.

Any person having anew invention may, without charge,
consult 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 Palents sent free.

Graphite Lubricating Co., Jersey City, N.J. Graph-
ite bushings and bearing, requiring no grease or oil.

Hartford drill chucks. 3 sizes. Hold to !4 in., }§ in.,
and X in. Cushman Chuck Co., Hartford, Conn.

Accurate Counting Machines for all kinds of machin-
ery. 10,000 and 100,000 sizes. Send for circulars. G. R.
D. Hubbard, New Haven, Conn.

Had ten years’ experience handling agents, and wish
exclusive control of articles of merit for U. 8. Address
Mr. Hull, 381 Canal St., N. Y.

Second-hand engine and boiler for sale cheap. One
non-condensing walking beam engine, cylinders 20 x 36
inches, in good condition; also a drop flue boiler, 8 ft. x
28 ft., 16 riveted flues (4-12 inch and 2-20 inch). For
further particulars address P. M. Wise, Superintendent
Willard Asylum for the Insane, Willard, N. Y.

Press for Sale—Quick acting. Hole in bed 8x5;
punches to center of 13 in. sheet; 2) in. shaft; also four
spindle Drill. A few second-hand engines in first-class
condition. B. W, Payne & Sons, Elmira, N. Y.

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

Graphite Bushings,—Put them on all loose pulleys.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railrond 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 Machi?)ery of all kinds. The Bentel &
Margedant Co., 116 Fourth St., Hamilton, O.

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

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

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles emoracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co., Publishers, New York.

Timber Gaining Machine. All kinds Wood Work-
ing Machinery. C. B. Rogers & Co., Norwich, Conn.

Curtis Pressure Regulator and Steam Trap. See p. 253.

Powey, 113 Liberty St., N.Y. $1 per yr. Samples free,

Billings’ Drop Forged Machinists’ Clamp and Steel
Clamp. Billings & Spencer Co., Hartford, Conn.

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

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city.

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

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

Band saws, with tipping table. All kinds woodwork-
ing machinery. Rollstone Machine Co., Fitchburg, Mass.

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

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

OF THB

Seientific  Amervican
The Most l’opnlarps(:ll:ntl]n?;;per in the World.

Only $3.00a Yenr, fncludin
a2 umbcr- n

This widely clrculmed and splendidly illustrated
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, Manufuctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is 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 progressin
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollnrs by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratis for every club of flvesubscribers
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-

able to
IMTITIT & CO.,
361 Broadway, New York.
T EX B

Scientific American Supplement.

This is a separate and distinct publication from
TH« SCIENTIFIC AMERICAN, but is uniform therewith
in size, every numbver containing sixteen large pages.
THE SCIEXTIFIC AMERICAN SUIPLIKMENT i8 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, Archgology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agri e, Horticulture, D¢ tic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Ensineering Works, Mechanisms,
and Manufactures at home und abroad are represented
and described in the SUPPLLEMENT.

Price for the SUPPLEMENT for the United States and
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLIEMKNT, both mailed
tor one year for $7.00. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Brondway, N. Y,
Pablishers SCIENTIFIC AMERICAN.

Postage. Weekly.
ear.

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN 18 now sent
by post direct from New York, with regularity, to sub-
scribersin 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, when sent to foreign countries, Canada excepted.
$4, gold, for SCIEXTIFIC AMERICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN and SUPPLEMENT fo!
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, etc. In this
work they are assisted by able and ex-
perienced architects.

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

MUNN & CO.,
361 Broadway, New York.

THE TI1FFANY

Grass CoOMPANY

MEMORIAL WINDOWS
GLASS WORK DECORATIONS

Designs and Estimates submitted.

Louis C. TIFFANY, Pres.  PRINGLE MITCHELL, M ger.
Joun Du Fais, Sec. Joun C. PLATT, Treas.

333-335 Fourth Ave,, New York City.
509 Pullman Building, Chicago.
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WORCESTERS

UNABRIDGED QVARTO

DICTIONARY

With or without Denison’s Patent Index.

Edition of 188%.
ENLARGED

BY THE ADDITION OF

ANewPronouncing Biographical Dictionary

of nearly 12,000 personages, and

A New Prononucing Gazetteer of the World,

noting and locaténg over 20,000 places.
Containing also
Over 12.5600 New Words,

recently added, together with

A Table of 5,000 Words in General Use,

with their Synonymes.
THE NEW EDITION OF

Worcester’s Dictionary

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

Mlustrated with Wood Cuts and Full Page Plates.
The National Standard of American Literatare.

Every edition of Longfellow, Holmes, Bryant, [rving,
Whittier, and other eminent American authors, follows
Worcester, “It % resents the usage of all great English
wrlters ” It is the authority of the leading magazines

newspapers of the country and of the National De-
part.ment.s 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 Recozniged Aufhority on Pronunciation.

Worcester's Dictionary presents the accepted usage of
our best public 8| enkers‘ and has been regarded as the
standard our leading orators, Everett, Sumner, Phil-
lips, Garﬂe d, Hillard, and others, Most clergymen and
lawyers use Worcester as authority on pronunciation.

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

From Hon. Edward Everett.

‘* His orthography and pronunciation represent, as far as
1am aware, the most approved usage of our language.”

From Hon. James A. Garfield.

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

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

Forsale 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.

Building Superintendence.

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

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

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

Modern Perspective.

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

This is by far the most exhaustive of modern
works on thesubjects relating to perspective, plane
and panoramic, and will be of great value to all
architects and artists, and others interested in the
problemsof art. The scientific and pictorial aspects
of theseinvestigationsare carefully and thoroughly
considered, both independently and in their con-
nection with drawing ; and the propositions of the
author are illustrated by plates of architectural
objects and perspective plans.

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

Picturesque Sketches.

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

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

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

TICKNOR & CO., BOSTON.
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II\/\POP\TEP\ AnD MANUFACTURER

FODT EAST HOUSTON ST

COLORS

TINTIN STRIGTLY PURE.

For Painters’ and Builders’ Use.
Cannoct e excelled for PTURITTY and FIINTEINIESS.

MANUFACTURED BY
EDW. E. JILLARD,

EUREKA COLOR WORKS,
1645 NORTH TENTH STREET, PHILADELPHIA,

HOT-WATER HEATING

F[ll‘ Gregnhonses and Dwellings | 3

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

SEND 3 CENTS POSTAGE FOR ILLUSTRATED CATALOGUE.

8 |Warmers Natral Asphatt Roofng

FINALLY PERFECTED AND TESTED BY TEN
YEARS OF PRACTICAL USE.

a75-2&4d h,‘ST 20T ST
CHICAGO ILL.

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.
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e WHOLESALE DEALER IN—

Lumber and Shingles,

OSWECGO, N. Y.
FOR PRICES.

IR ’STROWKS TV A
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BLINDS and SHUTTERS

Blind Tenon

A DESIRABLE

IMPROVEMENT.

:0:

QOur outside work is put
together with paint.

HH

‘We also manufacture

DRESSER DOORS
AND
OUTSIDE SHUT-
TERS.

202

PENFIELD & VAN AUKEN Oswego, N.Y.

F. W. DEVOE & GO.

(Established 1852),

PURE

MIXED
PAINTS

We desire to call attentmn of consumers to the fact
that we guarantee our ready mixed paints to be made
only of 'rure linseed oil and the most permanent pig-
ments. They are not “ Chemical,” ** Rubber,”  Patent,”
or *“ Fireproof.” We use no secret or patent method in
manufacturing them by which beazine and water are
made to serve the &urpme of pure linseed oil. Sample
tc‘lzu-ds containing desirable sh: sent on applic

FINE VARNISHES,
WOOD FILLERS,
WOOD STAINS.

ARTIST'S MATERIALS,
MATHEMATICAL INSTRUMENTS.

Camlogues of our different departments to responsible
parties.

Cor. Fulton and
William Sts.,
NEW YORK.

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

STEAM ROAD ROLLER

Manufactured by
Foundry and Machine Dep’t,
Harrisburgh, Pa.

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.

It saves waiting several weeks or months for the building to dry out.

Adamant
NManufactu ring occupied the next.
Company. It fioes n(.>t cracl-: or fall off, even in case of leakages.
It is applied easily by any good mason.
OFFICE:
62 EAST GENESEE STREET,

SYRACTUSE, N. Y.
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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.

A room finished one day can be

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

& For Prices and Estimates, or Further Information, Apply to or Address the Company.
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IMPORTAINT

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

ROSENBERCS|
AST]
FINISHES

NO.I ¥ NO.2.

Are saperior to any Var-
nishes or Wood-Finishes in
the market, for the follow-
ing roasons, viz.:

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

For all classes
Inside Work,

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

For
Outside Work,
A Requiring extreme

durability, use No. 1
ELASTICA FINISH,

WORKS:

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

S ) STANDARD VARNISH WORKS,

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

Send for Samples and Full Particulars.

MINERAL WOOL!

INDESTRUCTIBLE. FIRE-PROOF. SOUND-PROOF.
FROST-PROOF. VERMIN-PROOF. ODORLESS.
For Deadening, Fire-Proofing, Insulation of Heat and Cold in Build-
ings, Prevention of Frost in Water or Gas Pipes.

MINERAL WOOL Y]

(Patented May 29, 1883.)

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

Western Mineral Wool Co.,
- CLEVELAND, O.

el

Box (23.

HOTAIR FIPES

STEAM GAS o WATER

T-L‘ . ‘ ——r—L ! R\ EAY
rn:n'm':'=|; UNITED STATES STATES AN AND CANADA, WILM:}:GTOH.DEL

These coverings beyond uestlon are the best non-conductors of heat known to the scientific world. They
are eagily app ised very durable, and indestructible. Recommended by Engineers and Architects.

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

Many good Heaters have been condemned and thrown aw g for not giving a supply of hot air,
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved
withJ. F. W & Co.’s Great Amencan Plpe Covering.
It sends the heat where wanted. ?rotects the woo dwork near from fire.
in fuel. gl events water and gas plpes rom freezing.
and water have no effect on them. They do not po
gpllcatxon They are neat and regular in appearance.
paste or cement of any kind.

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

> THE BRIDGEPORT WOOD FINISHING CO 4

G M BREINIG AGENT,PRINCIPAL{Frns A MAkFACTER) NEWMILFOR_DBONN. <
» NEW YORK BUSINESS QFFICE, 96-98 MAIDEN LANE. MANUFACTURERS OF !
WHEELERS JPATENT Wo0OR JULLER.

PREINICS LITHOCEN SILIGATE JSAINT.

LITHOGEN PRIMER ., WOOD STAINS
«SILEX FLINTAN FELDSPAR.

PAMPHLET GIVING DIRECTIONS FOR_FINISHING HARD WOOD FREE TO ANY ADDRESS.

>
>
>
>
>
>

THE HENRY DIBBLEE COMPANY,
MANTEILS, GRATES AND TIILES.

General Agency
Tow’'s Azrxt Tiles, Maw’'s English Tiles,

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

266 & 268 Wabash Ave., Chicago.

AAAAA

MORTAR

BLACK, BROWN,

ESTABLISHED 1844.

SAMUEL H. FRENCH & CO.,

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

PAINT MANUFACTURERS.

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

PEERLESS

COLORS

BUFF, AND RED.

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

HOTT & BROTHER

Manufacturing Co.,

AUTRORA, I XX
MANUFACTURERS OF

Machinery I Working Wood

Planing Mill Machinery
a Specialty.

Send for Cat Catalogue.

Architectoral Sheet-Metal Works.

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

J. S. TEIORIT,

-| No. 1201 Callowhill St., Philadelphia, Pa.

CHENEY & HEWLETT,

Architectural Iron Works.

WROUGHT AND CAST IRON WORK FOR
BUILDING PURPOSES.

N. CHENEY. 201 BROADWAY
C. sznm.} OFHC""'{ NEW YORK.

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

DRAWING
INSTRUMENTS,
DRAWING PAPER,
BLUE PROCESS

PAPER,
AMERICAN
LIQUID INK.

A fully illustrated and priced catalogue of 200 p:
of all instruments and materials used by draughtsmen
sent upon mention of this paper.

G. S. WOOLMAN,
116 FULTON ST,

THE VAN DEPOELE ELECTRIC MANUFG. C0,

Nos. 15,17, 19 & 21 N, Clinton St.,
Chicago, 1.

Eleetrie Lights and Transmission of Power.

We have the most perfect and economical
Electric Motor for running elevators, fans, print-
ing presses, and other machinery, the most com-
plete. Electric Railway System, and the largest
numbper of Electric Railwaysin successtul opera-
tion. Write forparticulars, stating what you want.

W Encyclo- E Diamond Book free,

pedia of Drills and 25c, for

700 Engrav Lightning mailing it.

ings of Hydraulic American
WELL Well Works,

TOO L S Machines. Aurors, Il1,
Chandler & Farquhar,
177 Washington St.,

BOSTON.

Agents for Fay'’s “ Yankee ” CALIPERS

AND

%\ Barnes’ Foot Power Machinery,
AND DEALERS IN

;,/ Machinists’ Supplies of Every Kind,

S8end two stamps for illus. catalogue..

LYON & HEALY
Sras, ?oe“:el? Towly en Lwc’""*“ ’

C-ulogue of Band Instrumenta,

Uniforms and ulpments, 400
Fine Illustrations describing every §
article required by Banda er Dnun
Corps, including Repairicg Mate
rials, Trimmings, etc. .

Contalna _ Instructions for
Amateur Bands, Exercises and Scales,
Drum M or’: Tactles, By Laws, and &

lected of Band Music.
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S}anﬂarﬂ Wood Toraing o

58 BAY STREET, |

Jersey City, N. J.

MACHINE - TURNED g
BALUSTERS

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

PLDESTAL and TURNED NEWELS.

STAIR RAILS,

Of all dimensions, worked, ready
ut up.

il Send 4c. Stamp for our 82-page
ikl Catalogue, containing 200 Illustra-

il tions of Balusters, Pedestal Newels,
Brackets, Drops, ete.

ANDERSON & DICKEY
Anchibctunal Weod Turaing

—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.

OO

00D

Screw Plates. Adjueuble Die

WEI.I.S BRUS & CO.,

CREENFIELD,

Cuttt MMA:EFA(’I‘UI;ERR OF
Screw Cuttin, achinery and Tools for M %y
Onrrh.‘e M-kerl’,ry and Blnekel-nl&rs U“‘M“ht.

and persons desiring a good

CHILTON PAINTS,

The Chilton Mfg, Co. would call the attention of Architects

Paints. The most durable and, therefore, the most economical
in use. Sample cards of colors sent on application.

article to their Pure Linseed Oil

© 1887 SCIENTIFIC AMERICAN, INC

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

HANDY WAGON

- —E_

The Best on Wheels. Light, strong, convenient, and low priced. Handy to get into and out

of. Handy for single horse or pair. Handy for one person or more, Handy to load or unload.
Send for free circular, *“ How to purchase direct from Manufacturer.’’

BRADLEY & CO./{:rurarsionew o
Bartsts Wronght-Iron, Brick-Lined Portable Furnacs.

32 8. MARKET ST., BOSTON.
THE VETERAN,

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

NO DUST,
NO GAS,
NO SMOKE,
NO DAMPERS.

No Overheated Cast-iron Surfaces.

TTME MUR MM

Fire Clay Lined Fire Chambers.

The Veteran is made of Heavy Boiler Plate Tron. 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,

F Job Bartlett's Sons, [0th & Filbert Sts., Phila.

ESTIMATES AND ADVICE FREE.

Desdigns
Jurmisfied,
Estimates Given.

Correspondence Solicited,

Hofiday
Goodad.

ARTISTIC
WOOD MANTELS anp MIRRORS,

FURNITURE anp ART WORK

A SPECIALTY.

OLD ENGLISH STYLE.

DESIGNED AND MANUFACTURED BY

S. HUET,

18 So. Fifteenth Street, Philadelphia, Pa.

BUFF AND BLUE
AMHERST AND BEREA

SANDSTONE

Sawed stone of all kinds. 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,

L UFESHORT-YRTE WAS U

7 §\ Address: The American Writing
et oS Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

formity of color.

PHILADELPHIA.

Bangor Slate Company.

I. S. MOYER, Sec. & Treas.,

QUARRIES

BETHLEHEM, PA.

T.ocated at Banmgor, 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 ofice, BETHLEHEM, PA.

CARPENTERS’ MACHINERY,

HAND AND FOOT POWER.

l Rip Saws,
athes, Cross Cut
Tenoners, Saws,
. Combined
Mortisers, Saws,
Scroll Saws, lig Saws,
Groovers, Edge Mould-
Formers BIs,
' Dado Heads.

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

RNE TIAucRXYOR’EAD FURNIERRA

== | N6 Decorator *
*+ and Furnisher.

A magnificently illustrated
magazine devoted to the one
subject of home adornment, both
in furnishing and decorating.
It is an artistic and practical
7l answer to every inquiry and
g want in beautifying the home.
The Decorator and Furnisher

contains original designs and

i(//

ARV articles on decoration by the
SN best writers and most prom-
S inent artists.

The most successful magazine of its
kind in this country, and it deserves all
the prosperity it enjoys.—Buffalo News.

 Yearly Subscription, $4.00. Sicgle Copies, 35¢,

30 & 32 East 14th St., New-York.

ARTSTAINED

FOR CHURCHES, DWELLINGS, Etc.

Keystone Stained Glass Works,
271 SOUTE 6th ST., PEILADELPHIA.

GLAS

© 1887 SCIENTIFIC AMERICAN, INC
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NewYork Safety DumbWaiter

NEW YOoRK SAFETY DUlB WAITER FIXTURES.

F1a. 3 shows the car of waiter hung with the two pulley Wheels, instead of one wheel as shown
in Fig. 1. This method is preferable where the car is over 20 inches wide.

F1a. 4 shows the perspective view of the wheels as arranged in most cases, and as also shown
in Fig. 1. This cut also shows the cam brake attachment, which is operated by a small cord
which is attached to it, and which can be worked from any floor. This forms a grip on the hoisting
rope, which holds the car stationary when loaded beyond balance. This brake is thrown off by
pulling on the opposite side of the hoisting rope. The brake must always be attached to the rope

m Full si

leading to the weight.

The MOST COMPLETE, SIMPLE, and ABSOLUTELY SAFE WAITER in the market.
Provided with SAFETY ROPE, AVOIDING ACCIDENT or BREAKAGE. Entirel
LESS, and moves with
FIXTURES ONE SIZ

erfect ease, Any child of

ONLY, and adapted to any size waiter,

ANY CARPENTER or MECHANIC, DIAGRAM and FULL DIRECTIONS ACCOMPANY

EACH SET. These fixtures are HANDSOMELY BRONZED, and packed ONE SET in a

BOX. Circulars with full particulars mailed to any address.

ze model may be seen at 113 Chambers St., New
York., John H. Graham & Co., Mfrs.! Agents.

MANUFACTURED ONLY BY

The Edward Storm Spring Co,, Limites, Poughkeepsie, . Y.

y NOISE-
perfectly.

ten years can operate it
Can be adjusted by

Price only $15.

SUMMER = WINTER

In our Homes, our Offices, and Schools
MAY BE POSITIVELY ASSURED BY ADOPTING

L
Z3

« 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.

MANUFACTURED BY

CUSHMAN BROS.

& co-’
BOSTON, MASS,

All Shades and Upholstery Goods at
Bottom Prices.

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
fllustration of cold house for preserving fruit rog
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Coa—
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Price 10 cents. To be had at this office and of all newse

ers.

Ylofes and Queries.

(Continued from page vi.)

of the wall, 80 as to make the room 39 by 40 by 18; or, if
that cannot be done, add two feet to the height of the
room, either by lowering its present floor or raieing its
present ceiling, so as to make the room 40 by 40 by 20.
The writer would prefer the latter plan. If the plat-
formed end of the court room be wainscoted with
stained white seasoned pine, and the ceiling laid with
matched white seasoned pine or corrugated iron, it
would probably clear up any indistinctness of sound
and remove the unpleasant echo without changing the
present dimensions of the room. The best plan would
be to consult an acoustician, or specialist.

(14) W. K. C., of Baltimore, Md., says
the floor of his factory is below the level of the outside
ground, while directly alongside the windows runs a
fifteen foot alley, from the far side of which a bank
begins to ascend at an angle of about 45° to the natural
level of the ground. some fifteen feet above the top of
the windows, and a high whitewashed fence has been
suggested as a means of obtaining more light; but this
weuld only reflect direct sunlight, and, if the win-
dows referred to are in the north wall of the factory,
very little benefit would be derived from it. The better
plan would be to rely upon the reflected light from the
sky itself, and not try to get direct sunlight, as the latter
would only be available for a small portion of each day.
To use the light which is always reflected from the sky
all day long, construct a light frame of wood, just the
width and height of each window, and directly opposite
each window, and cover each frame with waterproofed
canvas, painted or coated on the face toward the factory
with zinc white or white lead mixed in linseed oil, or
use gutta percha white paint or, rather, a coating, now
successfully prepared by many firms, The frame is to
be laid directly on the bank, Inclined at an angle of 45°
with the horizon, and the bottom of each frame is to be
on a level with the basement window sill. The light
from the sky will strike the inclined surface of each
window shield at an angle of 45°, and will be reflected
off at an of forty-five degrees directly into the windows.
The best method would be to make the shields of
opaque window glass painted white with zinc white or
white lead, or the new enamel whitewhich is now being
80 largely used for shop window signs, but this method
is the most expensive, both in first cost and maintenance,
on account of the risk of breakage.

(15) 8. A. C., of Turner’s Falls, Mass.,

desires to know which of two plans would be the most

effective in making a frame house warm, viz., the old
method of filling the space between studding with brick,
or plaster on lath, 8o as to have two dead air spaces be-
tween the studs. A. The latter is the better plan, and
is largely in vogue in the Northwest, but a much better
plan is tq back plaster on theinner face of the studs
and fur out with seven-eighth inch strips for the fin-
ished plastering. Theadvantage of this planis that the
back plastering is not then affected by any shrinkage of
the studs, and anunbroken surface will be more likely
secured.

(16) E. H. B., of West Rupert, Vt.,
complains of a sweating chimney, and says that where
a chimney flue starts from a second or third story, the
trouble is more frequently met with. A. The dificulty,
we apprehend, with such flues is the lack of air circula-
tion. Aftera fire hasdied down or gone out, the chimney
is permitted to remain in disuse for a longer or shorter
period, as the case maybe. The dampness of the external
air is deposited or condensed upon the flue walls, and
finally collects ih such gquantity as to cause the un-
pleasant phenomena of sweating. The remedy isobvi-
ous. Chimneys that are.open from top to bottom seldom
sweat. Where a chimney cannot be extended to the
basement, the best plan is to put in the external face of
the flue one or two air bricks, which will permit of a
circulation of air in the chimney when the flue is not in
use, and which may be closed so as not to interfere with
the draught when a fire is being started. The Penny-
cuick air brick is admirably adapted for the purpose, or
any good mason can build an air flue, which may be
closed by a damper, worked by a lever from inside the
room. This air inlet should be at the base of the flue.

17 W. D. G., Jr., of Presque Isle, Me.,
asks for the best way to get rid of the waste from a
small house in a town where there is no system of
sewerage. A. Use Moule's dry earth system for the re-
moval of excreta, and a cesspool, built of Portland
cement concrete, situated at least 30 ft. from the house,
to receive the sink and bath room wastes. The cess-
pool should have a ventilator, and ils contents should
be frequently removed.

(18) F. W. K., of Bagley Source, desires
to know which of beams possesses the greatest lateral
and tensile strength, both cylindrical in séction, and
having like diameters, but one is hollow and the other
solid. A. In both cases the solid rod or bar is the
strongest on account of its excessive area of croes sec-
tion, but if the sectional area of metal in both cases were
each say one inch square and one foot long, the break-
ing weight of the solid cylinder would be 578 1b. and

‘this add three parts of fine chips of stone.

that of the hollow cylinder, whose greater diameter is
twice that of the lesser, would be 794 1b., or a difference
iu transverse or lateral strength of 221 lb. in favor of
the hollow beam. In regard to tensile strength, the
form or disposition of the metal with reference to its
own cross section has but little, if any, bearing upon the
strength. For equal areas, the tensile strengths would be
equal. Also would like to know the relative torsional
strengths of an inch and a half square solid bar and
an inchand a half gas pipe. A. The inch and one half
square solid bar would be the strongest, but if both the
bar and the pipe had equal sectional areas, the strength
of the square bar to that of the gas pipe would be as 1
is to 118,

(19) R. K. T., of Unadilla, N. Y., in-
quires if it is practicable to build chimney tops of
cement, and how it is done. A. Best plan is to form a
mould or frame of wood of the desired shape. Set it in
position. Mix up a stiff paste of Portland cement
mortar, composed of sand and cement 1 to 1, and to
Stir
well, 80 as to get each chip as far as practicable coated
with cement. Fill the frame flush to the top, and smooth
and true up with a trowel. Leave the frame in position
for twenty-four hours.

(20) L. D. A., of Kansas City, Mo.,
desires to know what ‘ greenheart® is, where it can
be obtained and its price. A. Greenheart (Nectandra
Rodiei) is a tree of British Guiana, and yields a very
strong and durable timber, and is considered especially
desirable for ship building, and for all kinds of car-
pentry. It does not grow in this country, and as to
price, write to some hardwood dealer in New Orleans,
or to Jamaica, West Indies.

(1) C. E. M., of Detroit, desires to
know the seating capacity of the largest theater in
the world. A. The largest one we call to mind among
modern theaters is that of the Teatro del Liceo, Barce-
lona, which will seat 4,000 persons.

(22) J. A. D. writes: About a year ago 1
built a fence, using three 8 by 8 inch posts, which were
supposed to have been seasoned. I primed them with
ready mixed white paint, and afterward gave them
two coats of white lead (Atlanticy and linseed oil; in
a few weeks the paint blistered and cracked off. I
sandpapered them and gave them another coat, but the
same thing happened again. It has fallen off four
times. Can you tell me the cause, and what will stop
it? A. Probably the ground is wet, and the posts ab-
sorb water. The sun, heating the paint, may vaporize

© 1887 SCIENTIFIC AMERICAN, INC

the water under it sufficiently for blisteirng. Try
covering the parts of the posts underground with tar

(23) O. 8. writes : 1. Is it tobe taken for
granted that a wooden house on clayey loam is damp,
even if location be well drained? A. A house on
clayey loam is not rily damp b of its situ-
ation. Such soil is generally more damp than a sandy
soil, yet thorough ventilation of cellar, as well as drain-
age, is a vital point in its sanitary condition when so
situated. 2. Does a cistern of water covered with boards,
in a cellar where there is a furnace, add, by evaporation,
to the dampness of a house, even if the board covering
isdry and there is no sign of moisture about the cistern?
A. A cistern should not be tolerated in a cellar, accord-
ing with modern sanitary practice. They are a source of
miasma. 3. Of two houses or more, situated on the
same street, with sume foundations, cellar, and soil, and
built alike in every respect, apparently, is the one which
shows the most frost on the windows, during winter,
the dampest house, or is there some other way to ac-
count for the frost? A. Frost on windows in freezing
weather indicates a moist atmosphere within, but does
not always indicate a damp house. There are many
reasons for a damp atmosphere within a house, such as
the evaporation of water on stoves or furnaces, the
use of baths, etc. The kitchen on & wash day is
enough to soak a whole house. The hygrometric con-
dition of the atmosphere within a house should cor-
respond with the mean hygrometric condition of the
outer atmosphere in fair weather, or from 60° to 70° of
saturation. 4. What is the proper temperature for liv-
ing rooms during the winter months? A. 65° to 75°,
according to the vitality of the persons occupying the
rooms, 5. What is the proper temperature for sleeping
rooms? A. 45° to 55°, for reasons in fourth question.

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.



Avacusr, 1887.

Scientific mevican, Quchitects and Buitders Edition,

et pao
P

THE LOW-DOWN COMBINATION HEATER with the Galvanized-Iron Casing,

Combustion Chamberand Fire Pot broken away to show position of Boilerand inte

tion, and also showing Steam and Return Pipe and Diaphragm Connections complete when set.

THE IMPROVYED
Economy Combination

Sieam o Warm Al H

SIMPLE, PRACTICAL »* ECONOMICAL.

Combining every element necessary to produce a

PERFECT HEATING APPARATUS

AND EMBODYING

DURABILITY AND ABSCLUTE SAFETY.

Our system of Warming Buildings with Steam

Radiation and Warm Air insures

PERFPECT VENTILATION.

-

Send for New 72 Page Catalogue,

giving full particulars, descriptions and capacities of
both the

COMBINATION HEATERS

AND THE

ECONOMY WARM AIR FURNACES.

MANUFACTURED SOLELY BY THE

). F. PEASE FURNACE CO.,
SYRACUSE, N. Y., and TORONTO, ONT.

EASTERN AGENTS:—EARLB.CHACE & CO., 206 Water St., New York ;
JOHN DEMAREST, General New England Agent, 112 Portland St., Boston.

WESTERN AGENTS:—ADKINS & HOFFMAN, 177 E. Randolph St.,
Chicago, Ill.; GOSS HEATING AND PLUMBING CO., 703 Main St., Kansas
City, Mo.; ARTHUR A. POND, 85 Washington Ave. South, Minneapolis,.
Minn.; GAGE & HORTON MANUFACTURING CO., 1231 Olive St.,St. Louis,
Mo.

LOW PRESSURE, Radiates Heat with 5 1b. Steam. One fire generates both Warm Air and Steam, increasing its
capacity 25 per cent. over any All-Steam Apparatus, Automatically regulated, maintaining a uniform temperature.

rnalconstrue-

The Dunning Patent Wrought Iron Boiler

IS THE BEST FOR

Low Pressure Steam Heating

An automatic, noiseless, and easily

managed Heating Apparatus.

Insures & warm house through night
and day, free from Carbonic Acid Gas,
Smoke, and Inhalable Ash Dust.

OVER 13,000 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:

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.

The M. H JACOBS’ FURNACE CO,

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

WARM AIR
FURNACES

With Hot Water
Attachment.

It wears the

Crown of
SUperiority.

Most Economical
AN

POWERFUL.

rsal attention and careflul examgimitiog 1}')y ;.Ihe p}ltg)licé till?s :Yli&
d by the drift of popular favor. A cursory examination alone is sufficient to show its mer; (
333§$iori¥ . It combir{)espall the requisites of a_ successful furnace, viz.: Future Maintenance, Effici-
ency, and {’ower to Economize and iate the Heat Desired. No less attention has been given to the
qualities upon which depend the health and vitality of our families.
MANUFACTURED BY

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

Most Perfect and Darable

THE KING
of HEATERS

The Spiral Radiator is exciting unive

“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 VWorks,

1203 Filbert Street, Philadelphia, Pa.

rié IMPROVED FLORIDA
STEAM HEATER

The best and most complete House Heater in the world.
Self-feeding, automatic, portable and saves all expense of
brick-work. Most economical. Carries steam from 10 to 12
hours without attention. Compact. 14 sizes, from 4 to 6 feet
high. Anti-clinker grate, easily shaken, no dust. Saleslarger
than the combined sales of all reputable Steam Heaters.

L]
3500 in ACTUAL USE,
all giving the best satisfaction. Estimates furnished on appli-
cation. Send for Illustrated Catalogue. d

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York. . =
Wheels and Rope for conveying power long distances.

Send for circular. !

'

The following Special Ad-
vantagesover other Methods
of Heating?

HULI WATER HEATER

t.—OVER HOT AIR FURNACES.—NoO

! 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 LOow
PRESSURE.—From the fact 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
building evenly heated.

34.~OVER OTARR HOT WATER SYS-
TEMS.—In all others, the water goes to
Radiators from one common reservoir.
Therefore, being next to_impossible to
have all rooms heated alike. Different
rooms will receive current of water at
different rates of speed. With this sys-
tem all rooms can be heated alike, when
desired, from the fact that each current

N
Mr. E. N. GATES, Springfield, Mass.
Your letter asking how I like your system of heating by hot water

PIERCE, BUTLER & PIERCE

ress
SOLE MANUFACTURERS YRA USE Y.
L E ! S C y N.

B A6ENGIES :

[o] ‘hicago,
AS. B. ROBERTSON & CO., B o
LSON MYG. CO., Rt. Iﬁ:ll:,‘ oo Ma
(]
JAMES P, WO0OD'& CO., Philadelphis, Pa.

© 1887 SCIENTIFIC

1, recommend it to all who want a nice thing.

is grovided 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
less cost than any other system of hot
water heating to do the same work.

circulation at hand, and would say it works like a charm. It is no
more work or trouble to take care of it than of a Stewart stove. It
ure air in the rooms, no dust or noise,
it, and would say that we like it, and
Yours truly, 0. C. BRIDGMAN.

For Illustrated Circular, References, and Full Particulars, address

E. N. CATES, SPRINCFIELD, MASS.

1 gives us a soft and even heat, E
or anything disagreeable abou

AMERICAN, INC



xii Srientific Querican, Quchitects and Builders Edition, Aveusr, 1887,

THE PERFECT COMBINED STEAM AND WARM AIR HEATING APPARATUS

Manufactured by the

WEIR & NIXON
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 831§ 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
individual merits.

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
eater requires.

Parties wishing heating apparatus will please send for illustrated

catalogue. Portable: 3 sizes, 28, 32, and 36 inch.

The “Barry” Hanger.

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?”’

FIRE-PROOF.
SFHIS is the perfected form of portable Roofing, manufactured by us
for the past twenty-seven years, and is now in use upon roofs of
Factories, Foundries, Cotton Gins, Chemical Works, Railroad Bridges,
Cars, Steamboat Decks, etc., in all parts of the world.
Supplied ready for use, in rolls containing 200 square feet, and weighs
with Asbestos Roof Coating, about 85 pounds to 100 square feet.
Is adapted for all climates and can be readily applied by unskilled

workmen. Samples and Descriptive Price List free by mail. overcomes this trouble, and a door will run
H. W. JOHNS MANUFACTURING CO as easy and true in the center, when
SOLE MANUFACTURERS OF - there is a variation of one-half inch or

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

VULCABESTON. Moulded Piston-Rod Paeking, Rings, Gaskets, Sheet Packing, etc.
Established 1858. 87 MAIDEN LANE, NEW YORK,  CHICAGS. BUILADELPHIA. —MANUFACTURED BY—

SYRACUSE BOLT CO,

B J. JOHNSOIN, | 8YRACUSE, N. Y.

Roofing Slate

MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC.

more in the height of the tracks, as it
would when they are perfectly level.

WOODWORKING
MACHINERY

o e

o ——————-

WL
i

R
I

‘Ml il ‘”

1

S J——

—_—

ESTIMATES FURNISHED ON ALL SLATE WORK.

QUARRY, OFFICE,
No. 2 Saw Table.

BANGOR, PA. 18 BURLING SLIP, N. Y.) "s GRAHAM & CO., 249 Lyell Ave., Rochester, N. Y.

THSA‘ LATBBMEIEE(S:T&@VED” ROT(h? §E£}§NGBAN:OI§LIE‘I‘;A§0TE'
* MACHINES

Miners and Manufacturers of best Pennsylvania Black Roofing Slate,
FOR BOTH STEAM

BANGOR., PENN.
AND HORSE POWER.

™

LB,

i
L

WHGHT 7000

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

B REFRIGERATORS,

Estimates furnished (under new

WEIGHT 7200 LBS.

construction) for

Hotels, Storesana Butchers' Use

SEND FOR iLLUSTRATED CATALGGUE

ATSO A LTINE

UOETNINSES | FOR RESIDENCES,

INVENTOR, PROPRIETOR,
AND MANUFACTURER.

I39CHESTNUT S\. £l
LANCASTER, PA., U.S.A. | FRANK W. LocKWOoD,

FiOFRCE FJ’V’EQ”SR\PK MM‘A—AHNFV, : 240 south second st', Philadelphia.
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EDWARD FORD, PREST.
A. PITCAIRN, VICE-PREST.

E. L. FORD, SECY.
JOHN F. SCOTT, TREAS.

MITSBURGH PLATE GLASS GO,

CREICHTON, PA,,

MANUFACTURERS

POLISHED PLATE GLASS.

Ground and Rough Plate Glass for Floors and Skylights.

Three-sixteenths thickness, made expressly for fine residenrces.

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 CONNECTION IN GENERAL
OFFICE, CREIGHTON, PA.

ARTISTLG HOMES, 667,

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

FULLER & WHEELER,
Architects,
ALBANY, N.

Y.

The Pattern Maker. Has two
inches marked by eighths on the large blade; oil-temper-
€4, rather hard, made for severe use, The small blade iy
one tu please mechanics.

tal ends. Price $1.00;
days we will sell 4 for $3.00,
post-paid. Remit in what
is most con-
venient.
Send for our

OUR PRIDE.

€, you
will buy of

MAHER & GROSH, 40 8 Street, Toledo, Ohio.

us as long as you live. Fact!

USEFUL BOOKS.

Builders, men of leisure, and pro-
their respéctive callings. "‘Our post

Manufacturers, Agriculturists, Chemists, Engineers, Mechanics
fessional men, of all classes, need good books in the line of : i
officc department permits the transmission of books through the mails at very smal cost. A
comprehensivc catalogue of useful books by different authors, on more than fi tg different sub-

jects, has just been published for free circulation at the office of this paper. Subjects classified

with names of author. Persons desiring a copy have only to ask for it, and it will be mailed
to them.
TITILE OF SUBTECTS:
AGRICULTURE. ELECTRICITY.

MILITARY ENGINEERING,
TACTICS, Er

FISHING, SHOOTING, Erc.

ANATOMY & PHYSIOLOGY. | FISE
GEOLOGY & MINERALOGY.
HEAT.

LS, DOMESTIC.
ANIMA BUILD-

ARCHITECTURE & MISCELLANEQ
ING M

EQUS.
OULDING AND FOUNDING.

) SSAYING. | HORTICULTURE AND ARBO- | NATURAL HISTORY, ETC.
ﬁgﬁ{'&%sm‘}}q DA 5 Hgﬁ%tilé’l(‘g{RE. gﬂggﬁggox *
Y, Erc. . .

%%)%IE&GEX’ ZOOLOGY, HYDRAULICS. PERFUMERY.
BREWING AND DISTILLING. | LAW. PHOTOGRAPHY.
CABINET MAKING, CARV:| LEATHER. PHYSICS.

ING, AND TURNING. MATHEMATICS AND SUR-| POLITICAL ECONOMY.
CARPENTRY. VEYING. POTTERY.
OIViL ENGINEERING. MECHANICS : STEAM ENGINEERING.

%(1)8’.{‘(1{)%%1!.1138 AND CYCLO- | MEDICINE AND SURGERY. STEEIE‘: AND IRON.
P . 3

G G, EN. ﬁgggﬁﬁnsgé%nm T%)leERMY
TCHING, - R .
DgﬁXV\I}fgf} gwc(.] MICROSCOPY. TEXTILE MANUFACTURES.
DYEING AND PRINTING. MILLS AND MILLING. TECHNOLOGY.

Address MUNN & CO,,
Publishers of SCIENTIFIC AMERICAN,
861 Broadway, New York,

MACHINES OF

PHILADELPHIA,

Briclkx Malking

Machinery.

ERECTED SUBJECT TO TRIAL AND APPROVAL.
OCEAMBERS, BROTEER & CO,.,

Fifty-second St., below Lancaster Ave.

Self Oiling B

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

Capacity Quickly Increased or Diminished.

earings.
Durable.

Light Running.

PRICE LIST FRERE.

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

To Architects, Eng

as the

have

Sectional View of Heater.

ineers and Builders.

Warm your Dwellings by Hot Water Circulation, using

G-urney’s Hot Waterr HHeaterx.
THE BEST METHOD OF HEATINC IN USE.

This sgstem has been used in Canada for the last thirty
years, dn I

treal, Quebec, Ottawa, Toronto, Winnipeg, and the British
Provinces, and is now coming into generai
New York, Maine, Chicago, Detroit, Kansas City, Port-
land, Oregon, and other American Cities.
of this system are economy in fuel, no danger of explosion,

is altogether used in the large cities of Mon-
use in Boston,
The advantages

apparatus is open to the atmosphere, durability and

simplicity of apparatus, an ordinary domestic being able
to operate it.

Insures a warm house day and night, giving off a mild
and healthy and agreeable atmosphere ; no thumping or
crackling noises in pipes as is sometimes heard in a steam
apparatus, it eing perfectly noiseless in operation. We

aced over 700 of these Heaters in use in three years,

)t
and aﬁ of them have given perfect satisfaction.

Manufactured by the

GURNEY HOT WATER HEATER CO.,

237 Franklin St., Boston, Mass.
JOHN A. FISH, Managing Director.
WORKS AT EAST BOSTON.

M. H. JOHNSON, General Selling Agent,

140 Center St., New York.

New Instruction Book mailed to Steam Fitters, Architects

and Builders upon application, also price list.

Transmission of Power.
Suspension Bridges,
ramways,
and other applications of

Trenton Iron GCo.
WORKS and OFFICE, TRENTON, N. J.

New York Office—COOPER, HEWITT & Co., 17 Burlin
Slip. Philadelphia Office—23 and 24 North Fourth Styeet.

FIRE-BRICK.—BY R. A. COOK, AM,
An interesting description of the mining of fire clay and
the manufacture of fire_brick at Mt. Savage, Maryland
where 18 located one of the largest establishments in
the country devoted to this industr{\i Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No, 338, Price
}10 (xlants. To be had at this office and from all news-
ealers.

g IINTF ORMATION

For Users of Steam Pumps,
’ Van Duzen’s Patent Steam Pump
No Packing or Oil, I

Repairs ov 8kill, Reli-

Care or Attendance. ) able.

M Can pump any kind of liquid; ever

i ready ; no moving parts; all brass; can-

@ not clog nor get out of or&er; fully tested ;

hundreds in daily use; every pump guar-

anteed; not llke cheap Pumps made

of Iron; all sizes to 6 inch discharge;

rices from $7 ugwa.rd- capacities from

100 to 20,000 gallons 8:1' hour. State for what purpose
wanted and send for Catalogue of * Pumps.’’

VAN DUZEN & TIFT, Cincinnati, O,

. Requires { No
No

HOW TO GRAFT.—A VALUABLE PA-

Eer, giving complete directions for making various
inds of grafts in fruit trees.—Cleft grafting, slip
grafting, bear’s mouth grafting. wired fting, side
grafting, whip nfmttlng. spddle grafting, tongue
%-n.ftmg. split 6;' 'ting, crown grafting. Graftlng-wax.

axed cloth, ith 11 igures. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT No. 540. Price 10 cents.
To be had at this office and trom all newsdealers.

LANDS A SPECIALTY,
CORES CBTAINED THE WHOLE
ARTESIAN WELLS
BEORED ROUND AND STRAIGHT
UMP &

G IN PROPORTION TO

SIZE OF HOLE THAN BY ANY
OTHER PROCESS. ESTIMATES
GIVEN AND CONTRACTS MADE BY

“PENNSYLVANIA
OIAMOND DRILL CO.

LYUINDRICAL SEC
CINTANCE BORE

PROSPECTING

BIRDSBORO PA-.
1 MANF TRS,0F DIAMOND ORILLS
FOR ALLKINDS OF
— ROCK BORING, —

© 1887 SCIENTIFIC AMERICAN, INC

ESTABLISHED 1843.
Manufacturers of

tabie Fittings and Fixtures,

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

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

Catalogue Mailed on Application.
SAMUEL S. BENT & SON,
No. 111 ChambersSt,, New York, N.Y.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN S8UP-
PLEMENT, 59. Price 0 cents. To be had at this office
and of all newsdealers.

WELL-BORING BY STEAM WITH A
Spring-pole.—By B. S. Lyman. With illustrations of the
apparatus employed. (Contained in SCIENTIFIC AMERI-
CAN SUPPLKMENT, NO. 534. Price10 cents. To be had
in this office and from ull newsdealers.

TIMBERY
GAINING
MACHINE.
_ Special Mach-
g inery for Car
Work and the
_latest improved
=Wood Workin,
Machinery og
all kinds.

.B. Bogers & Co.,

B Norwicw, Coxn,
109 Liberty Sireet,
Nzw Yorx.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation 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-one years’

ce, and now have un ed factlii for the
preparation of Patent Drawings, Specifications, and the
gtrosecutlon of Applicdtions for Pdtents in the United
ates, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats. Coxﬁ'rig hts
for_Books, Labels, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con=-
taining full information about Patents and how to pro-
cure them; directions conceming Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send, f/recof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the ¥orld.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pae
cificBuilding, near 7th Street, Washington, D. C.
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Band Saws.

DAMASCUS TEMPERED BY NATURAL GAS
HEAT, SUPERIOR TOUGHNESS,

facture of

of Tempering and Straf
0cess insures a

lg,lly

their address in £

tion. This

We 8|

than ten years’ e

After m%:n

‘Band Saws,

erience in the manu-

d S8aws, we have discovered a new process
ghtenlng all at one opera-

solute perfection.

uest all users of Band Saws to send us
ull, and also a description of the sizes of

saws used, and we will by return mail, quote them special

prices, and also send “them our
which contains much valuable

Saws.

;mmphlet on the Band Saw,
formation for all users of

The Superior Quality of our Band Saws, All Tempered, Straight-
ened, and Trued at one operation, which we have patented, makes
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE
PAST YEAR. Our largest and best customers prefer them to the
best imported saws.

¥ WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS. &1

NATURAL CAS

18 perfectly free from all impurities, and steel
heated by its use does not scale. It contains no
sulphurorother base substances. We are the first
to adopt its use in heating saws for tempering,
which explains the cause of our saws being tougher
than 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 Gross Cuts

(twosaws in one), foralluses HAVE NO
EQUAL.

Our SAWYER’S HANDBOOK will be sent FREE to any part
of the world on receipt of full name and address.

adaress EMERSON, SMITH & CO. wwmie),

Beaver Falls, Pa.

Clogsifiod Tndem of Advartisoments Published in the Prosend Bumber of he Sientif Amorioan, Awhifecte and Bulldws Edition

Adjustable Claqboard Marker. Page
Stanley Rule & Level Co................. cover ii,
Adjustable Planes. B
Stanley Rule & LevelCO ...c.ooeee oennn cover ii

Adverl.lllng‘ Agent,
B.G. UNderwo0od .....coeeveeecracassosces conee v

Afr Brush.
Air Brush Mfg.Co

Architects’ and Surveyors’ Supplles.

L. Manasse
Architects.

Fuller & Wheeler. ..........c.eevueeuneennn...

Munn & Co.

Ar(jhsltectural Sheet Metal Work.

Architectural Wood Turning.

Anderson & Dickey

Art Furniture.
S. Hue

Artists? Materials.
F.W. Devoe & Co

Asphalt Paint and

Standard Wood Turning CO.vvvnnnr evinnnnnnns

Cement.

M. Ehret, Jr., & Co........... ..eeenen cover iv

Warren Chemical and Mfy. ‘Co.. ee...vid
Asbestos,

Asbestos Packing Co........ ..cover 1i

H. W.Johns Mfg. CO...ooovivvninninnnnennnnns xii
Automatic Air Valves.

Thos. L. McKeen.........cocoivvieiennennens eeo di
Balusters, Stair Rails, Etc,

The Standard Wood Turning Co. ... ........ viii

Anderson & Dickey......... eeree e seeeaes viii
Band Instruments,

Lyon & Healy ................ Peesereseeanarens viii
Bath Tubs (Tile Lined).

Sharpless & Watts. ... ....ceeevevniiniennns oo ii
Black Varnish,

M. Ehret, Jr., & CO.... ..vvvve vevnnnnn cover iv

Blind Awning Fixture.

F. O. North & Co

Blinds and Shutters,
uken

Penfield & Van
Boiler Coverings.

Asbestos Packing Co.

,Jr., & Co..
H. W. Johns Mf'l"'
Jas. F. Wood &

Booksellers and Pu blishers.

Henry Carey Baird & Co

Decorator and Furni
Wm. T. Comstock

sher

J. B. Lippincott & Co............

Ticknor & Co
Brass Goods.
C. H. Besly & Co
Bric-a-Brac.
Thackara Sons & Co.
Brick.
Jas. H.

eggS& CO.....vvvviinininnn

Chicago Anderson Pressed Brick Co.. .

Brick Machiner
Chambers, Bro.
Henry Martin

Orr & Lo

Co...

Bullders’ l-lardw'valre

ett
Building Paper. Felt, Etc.

Asbestos Packing Co
M. Ehret, Jr., & C
Warren-Ehret,

Co
Warren Chemical and Mfg. Co..

0....

H. F. Watson
Builders®’ Scroll Saw.

W.F.&J.BarnesCo_.......... coooier ceeeens Bi
Bnlldln Plans.and Specifications.

Munn & CO..... cooe eivvnene  cocsenncncenaes x
eablnet Woods and Veneers. .
Cabi R S Wil

ables,

Standard Underground Cable Co....... .e...... i
call ers. .

andler & Farqubar..........cceeeeeenennaa, viii
carbolale of Lime, .
M. Ehret, Jr..&Co... ..... wesenerieiias coger iv

Cauipenters’ Machinery,

Rich........
Carpet Lining.
arren-Ehret Co
H. F. Watson...
Cements,
H. W. Johns Mf;
M. Ehret, Jr., &
Chandeliers.
1. P. Frink

Clapboard Marker,

. Co.
0.

Thackara Sons & Co..

Stanley Rule & Level Co....... ........ cover iv
Color Grinders.
Wm. T. Lindeman & Co....c............ cover iii

Combination Square.

LS.Starrett ... ... e e
cooperwj (hn)enten’, and Ship 'l‘ools.
Cordage.

J. P. Tolman & Co............... FORP .cover ii
Corrugated Tubing.
The Wainwright Manufacturing Co....cover iii
Cg,vlerlng for Steam, Gas, and Water
o8,

Ehren Jr., & Co..

W. Johns Mfg. Co

Shields & Brown .

ceeqeiecetecen

Western Mineral Wool Co
Jas. F. Wood & Co
Creosote Wood Staiuns for Shingles,
Samuel Cabot .....covvviiiiiiniiiiinane. veoeeene v
Cutter Heads.
Sam’l J. Shimer
Door Hangers.
E. C. Stearns & Co
Syracuse Bolt Co.
Door Plates,
J. M. Stutzman

Drawllwo

Instruments, Etc.
olman
L. Manasse.... ..
Drilling Tools and Machinery.
C. H. Besly & Co
Dumb Waiters.
The Edward Storm Spring Co.......ccecvueees. x
Edge Tools.
Yerkes & Plumb............ .
L. & I. J. White.... .
Eleclrlc Conductou and Cables
Standard Underground Cable Co. .............. i
Electric Lights,
Brush Electric Co... ....... ...........4 cover il
''he Thomson-Houston Electric Co.. .cover iii
Van Depoele Electric Mfg. Co............... i
Electrical Supplies.
Van Depoele Electric Mfg. Co........ ...... Jviii
Elevators,
L. S. Graves & Co....... [ P v
Howard Iron Works .. ..
Morse, Williams & Co
The Edward Storm Spring Co.
End Wood Mosaic.

..s COVEr lv

W00d-Mo8aiC CO......coovviernniennnnnns

Enflneers’ Supplies.
DASBE ..... cevve coe. sessssccscecissaons ii

Feed Water Heaters,

Wainwright Mfg. Co............ e eeesecover iii
Filter.

Gate City Stone Filter Co................ cover ii

Wainwright Mfg. Co....... ........... cover iii
Fire Brick.

Henry Maurer & Son ...........cecoveene oo iii
Fireproot Building Materlals.

Henry Maurer & Son. i

Fireproofing Material.
Asbestos Packing Co.
H. W.Johns Mfg. CO......ocovvunnr vivinanenn
Foot and Hand Power Maehlnery.
F. & J. Barnes Co..
C. E. tht,le

Seneca Falls Mfg. Co
Furnaces,

Abram Cox Stove Co....o...ccveevennnn.

.Ili}olzBartlett’s Sons....

M. H. Jacobs’ Furnaoe Co..

Klein Furnace

Isaac A. Sheppard & Co ...
Gas Engines,

Economic Motor Co ..............ce.. ... cover ii

Williams & Orton Mfg. CO....eeevvvveennnnnn. xiii
Gas Fires.

H,P.Dixon & CO........ ccveennneennnns cover iv
Gas Fixtures.

Thackara SonS &CO ... .cceveveenrieeen o cune ix
Gas and Water Pipes.

Gloucester Iron Works. ..... ..cccoveee. o...aldi
Glass—Plate.

Gillinder &8ons .............c.o cenne. cover iii

Pittsburg Plate Glass Co. ........... cese.os Xiil

P.Semmer &Co.... coo... cov vivenies ceniiannn ii
Glaziers’ Diamonds, Etc.

Gillinder & SOnS........cccvevvene canes cover iii
Greenhouse Boilers.

PeterDevine......cocvviiieiiiiniinneinnnnes ooodi

Hitchings & CO.......c.oovviiiiiieieiiins vaen
Grinding and Polishing Machinery.

Somersworth Machine Co ....... eeeeeeiranses xii
Ground & Rough Glass for

Pittsburg Plate Glass Co....
Hammers,
Yerkes& Plamb ..ooovvnnneees
Hand Sawmg Machines.
W.F. & J, Barnes Co........
Hardwood Floors.
‘Wood-Mosaic Co.
Heating A])Paratul.

Job artlett's Sons .
Brown & James Heating Co .X
Globe Steam Heater Co... iv
E.N. Gates ....... xi
Gurney Hot Wa ii
Hitchings & Co................ .

E A. Jackson & Bro... cover ii

M. H. Jacobs’ Furnace Co...
Klein Furnace eee
Leibrandt & McDowell Stove Co.".".. . .
D. Mershon’s Sons
New York Central Iron Works

J. F. Pease Furnace Co..........

Pierce, Butler & Pierce.......

J.Reynolds & Son_. . ...iiieieiiieeneens .V
Schoen Heater and Stove Co . iV
Tsaac A. Qheppﬁ. d & [0 coveriv
Weir & NiXON....veeeerieiinniiiiennnninnes X

Iron Roofing, Etc. ge Page
Anglo-Amencan Iron Roofing Co..... ........ 1ii Merchant & Co... .. ..cover iv
Iron Work for Buildings, N. & G. Taylor Co.. --coverlv

Cheney & Hewlett..... ........c. vevnvnnnnn. viii | Roofing and Wall 'l‘ll

J.S.Thorn ....cevviiiiiiiiiees o ceeinnnnnns viii The National Qheet-Metul Rooﬁnz Co........ pit
Leveling Instruments, Thorn Shingle and Ornament Co.............. iii

John W. HArmon........ceeeeniveennn cree een ii  Sandstone.

Liquid Glue. Cleveland Stone Co........ N ix
ussia Cement Co........ cereiieeraiie as ..v | Sash Cord.
Lithographers. J.P. Tolman & Co... «.eovvuvennnnenne. cover ii

Schumacher & Ettlinger................ coverii | Saws,

Lumber. Emerson. Smith& Co................ coieee. xiy

I G. JENKINS. oo noneeneeneenereeennaneanens vii Seneca Falls Mfg. CO. ... ..cec eevee vevnenn oo i

............................ Scroll Saw- and Toois.
Machinists’ Supplies, F. & J. Barnes Co

Chandler & Farqubar....... cteeetiananiiienes viii Fred. A. Rich
Machlne Knives, " Seneca Falls Mfg. Co.......

L. . J. White...... eeecesnnsetiiriiasaoans iii| Shade Roller.

Mahogany. . Cushman Bros. & Co.......... oeraee besecernnanas x

TN TR T T vii Shaklng Grate.

Mantels, (r.nue!l,1 Flre Places, Etc. A D. Mershon’s Sons........ e eeseneteienniaeenns xi

The H. Dibble viii Sheathlng Lath,

gh%‘s. B. Il(ll“.;e 1. G. Jenkins.... ....... e ee eeveeie see eenan vii

I ohnson Shingles (Wood).
I. G. JenkinS.... ceecevceeiinnns venn.nnn e Vil
Masons’ and Builders’ Supplies Shi

S. H. French & Co.. ngle Stains,

Pecora Paint Co Dexter Bros.......cc.ceeee.... cesiereitiiiitnine. i
Mathematical Instruments. Sk’('}“%b"'

F.W.Devoe & CO........ coovvvne vivennennns vii J. 8. Thorn
Metallic Roofing Tiles and Shingles. Slld.l y Blind

Gummey, Spering, Ingram & Co. ...... cover 1v anW'll nds. it

Nation Sheet etal ooﬂng Co m. MIEE ...t tivieieenencanes serenes sonsnse 1)

Thorn Shingle and Ornament Co Spiral Screwdrivers.

Mineral Wool. Decatur CoffinCo.......cocvevvniiuer veeeee wuen v

Western Mineral Wool Co........ eeeeecenanas viii | Stable Fittings and Fixtures.

Moorish Fret Work. S.S.Bent & Son......... .. ceeie viceiiiiannnn v

C. S. Ransom & CO....c.covvvnnvvnennninniennns ii Sla[l;ned&aﬁld glosalc Glass.

Moulding and Dovetailing Machine. ray rec.
Battle Creek Machinery CO..................... é!ﬂ;ed Godwin.
“ illinder & Sons
New Flint Glass Ornamental Tile.”” Keystone Stained Glas:

Gillinder & Sons ........c.cvcieuiiinnnnn cover iii Tiffany Glass Co
Ornamental Brick, Stained Glass Snbstltute.

Jas. H. Beggs & CO ...... .............. cover ii W.C. Young... . . . ivee.....cOveriii

Chicago Anderson Pressed Brick Co... ....... ii Steam Botilers,

Ornamental Rustic Work. Peter DOvINe. veeneeeennenn veveee s [ ii

John Wheeler ... Stone Filters. -

Outside Shutters and Dresser Doors. Gate City Stone FilterCo ............... cover ii
Penfield & Vun Auken... ......cccoeeveen oo Vi | §ee el Alphabets, Stencil Cutting, Etc.
Packing Materials, M. Stzman’ e oeing, Be. iii

Asbestos Packing CO........ccccvvnvnenn. cover ii Tlntlnz Colors. :
Paints, Eureka Color Works.........c..vueeuennenenn. vii

%‘h%vcglton lgf L eeeent vili | mans and Dies.

e hevoe & G _.;:;_;;_-‘};}{ iley & Russell Mfg. CO...........cc.nnne..... i

H.W. Johns Mfg. Co. .......0000000 000 Tools and Fool Power Machinery.

Wm. T. Lindeman & Co............00.0. cover iu C.E. Little.e.e ... . .cvviiiin civiiiiier vannn

Rutherford & arclay. ........... cccocovennen. ii Seneca Falls Mfg. Co

U. S. Gutta Percha Paint Co. ................... i Yerkes & Plumb ......

Par%uet Floors. Tower Ornaments, Finials, Etc.
The Butcher Flooring Co. ..c.coo.vevevvennnnn.. v Thos W.Jones.... . ....ociiiiiien vivennennns

J.Dunfree &CO .....ovvvvviinn veviininiiann., Underground Cable.

Wood-Mosaic Co........ teetieeieeeaaies cover iu Standard Underground Cable Co. .............. i
Photo%;a’})hlc Outfits, ..| Valves and Hydrants.

Anthony &Co......covveeeeennn.. . i Gloucester Iron WOrks........ceeeveeeen ou..s Wi
Pl L. }W Plgxllfial&luBr Ringiy, iii | v arnish

anin achinery. o .
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