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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 spléndid Magazine of Architecture, richly
adorned with elegant plates in colors and with fine en-
gravings ; illustrating the most interesting examples of
modern Architectural Construction and allied sub-
jects.

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

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

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

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

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

An Increase of Trade will necessarily 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 voluwmes 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. Terms mode-
rate. Address Munn & Co., 861 Broadway, New York.
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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-
sceription price ; and no person is authorized to repre-
sent us, act for us, or receipt for us.

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

SPECIFICATIONS AND ESTIMATE FOR A TWELVE
HUNDRED DOLLAR COTTAGE —COLORED PLATE,
SEPTEMBER, 1887.

SPECIFICATIONS AND DRAWINGS.

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

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

Quality.—All the material used to be of good qual-
ity, free from all defects impairing its strength or du-
rability.

All timber, except where otherwise specified, to be of
good, well seasoned hemlock.

Rizes.—Girders to be 4" X8", flush with top of beamws ;
sills to be 2" X8" ; plates and interties, 4" X4"; posts to be
4'x4" ; first and second floor beams, 2'X8’, all 16" on
centers ; collar beaws, 2" X4"; rafters. 2"%X5"; hip and
valley rafters, 2" X8" ; 24" on centers ; allstudding, 2"X
4"; 16" on centers; bearing strip, 1)4"X6" ; ridges,
1"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 below,
where possible, and not on the floor beams. Spike a
2"X4" beam to side of girder for floor beams to rest on
and spiked well thereto. Allheaders and trimmers to
be doubled, all beams under partitions running par-
allel with the same to be doubled ; the entire frame to
be mortised and tenoned and pinned together. Sills
to be halved at corners and well spiked together.
Studs to run from sill to plate and to be notched out
114"x 6", and ribbon well spiked in for second tier of
beams to rest on.

Flooring.—First and second story floors to be laid
with narrow spruce flooring, well driven together and
nailed to each and every beam.

Siding.—Cover entire building, except where other-
wise shown in the drawings, with sound knotted, nar-
row novelty boards, nailed every 16", and set nails for
putty. Do all necessary furring. Shingle the vertical
sides where shown with XXX 18" pine shingles, laid not
more than 5" to the weather. All vertical shingles to
be laid in straight lines and style shown on plans.

Roof.—The roof is to be lathed with 1"X?2" spruce
lath ; valley and gutters to belined with the best I C
charcoal tin; all joints to be carefully soldered.
Do all necessary flashing around chimneys, dormers,
porches, etc, also counterflash all chimneys and
junctions. Shingle the entire roof with 18" pine shin-
gles, not more than 51" to the weather. Furnish and
put up where required 3" tin leaders, connected with
cistern where directed.

Piazza.—The sills and bearing timbers for porches
to be 8"x6", floor beams 2" X6", placed 2" from centers,
notehed 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 7 risers ; the roof to be

sheathed and tinned ; columns, plates, balusters, ceil-
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ing, ete., to be white pine, worked and trimmed, as per
details. The piazza to be ceiled on the under side,
partraked and part on level, with 8" beaded ceiling,
7% thick, beams 2"X4’. Front steps to be built as

65|shown on plan, with 114" strings and steps, %" risers.
57 | Use two rough strings between face strings.

Blinds.—All windows, except cellar, to have 114"

- outside blinds, made, hung, and fastened with spring
3 | fastenings in the best manner, painted at the factory

three coats.

Exterior.—The water table, corner boards, cornice,
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 drawings and
details.

Windows and Door Frames.—Window frames to be
made for 115" double hung sash, with 14" pulley and

¢ | hanging stiles; 2" sillsand % sub-sills; 2" axle pul-

leys, stops, ete., all complete. Small cellar {rames to
be made with rabbeted frames, cased inside and hung
at top with 8" narrow butts and proper fastenings.
Hanging stiles to all windows will be 415" wide. Door
frames to be made of 114" X4%4" outside casings.

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

Doors.—The front doors to be 114" thick, moulded as
per plans, with two panels of plain glass hung with
414" cast "loose butts, fastened with 415" mortise lock,
night latch attachment, brass face, white porcelain
furniture and escutcheons. Closet doors 114" thick,
paneled and moulded one side, hung with 315" cast
butts, fastened with 5" reverse bevel rim lock, white
porcelain furniture, etec. The back door to be 114"
thick, secured with mortise lock and two 4" barrel
bolts, placed one above and one below the lock. All
other doors, not otherwise specified, to be 115" thick,
double faced, with mortise locks, furniture to match
that heretofore specified When setting jamb all doors
must be hinge and lock blocked.

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 ash as per details Cellar stairs to be rough
spruce plank steps housed into strings. Fur off all
soffits of stairs complete for lathing.

Trimmings.—The architraves for all doors and win-
dows throughout the. house to be made 4" wide, plain
face. The bases to be 6" wide with %"X1" moulding
on top; all to be of well seasoned merchantable white
pine; the base moulding to continue around doors aud
windows.

Pantries and Closets.—Kitchen pantry to be fitted
with shelves on two sides as shown. The bed room
closets will be fitted with one shelf and wardrobe
hooks underneath.

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

Cutting.—Do all necessary cutting for plumber.
Furnish and put up all necessary boards for plumber to
screw his work to.

Hang Shelf.—Put up hang shelf in cellar where
directed, of wide ceiling and good strong hangers, 2' 6
wide X8’ long.

Privy.—Build privy 4 6" X4' 6" square, and 6' 6" high,
to be built of sound pine boards. Roof to be covered
with boards, door to be hung with 6" T hinges and
fastened with thumb latch. Put a button on inside to
hold door when desired. Fit up with pine seats, with
lids hinged over holes.

Back Stoop and Steps.—The inclosed back stoop
shown on plan to be built of sound pine boards. well
nailed to a frame, composed of 2" X4" wall strips planed,
roof covered with tin. Steps to same are to be made
of 114" pine plank (planed).

The stoop and porch 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, ceiling, ete., 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 8"
beaded ceiling % thick, beams 2" X4",

Blinds.—All windows, éxcept cellar, have 1Y4 outside
blinds, mmade. hung, and fastened in the best manner,
painted at the factory three coats.

Extertor.—The water table, corner boards, cornice,
window frames, porches, and all other exterior orna-
mental work to be made of good quality of white pine,
in accordance with the drawings and details.

PAINTING.

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

as house.
MASON’S SPECIFICATIONS.

FEzcavations.—Proper excavations, of depth as shown
on plans, or the cellar proper, to be about 414’ deep.
All piers and foundations 2' 6" deep. Stoop founda-
tions 2' ¢" deep. Earth and rubbish to be removed
where directed. All water that may accumulate dur-
ing the excavation, from any cause whatever, to be re-
moved at once by the contractor, and the premises
kept dry. Also excavate for privy. Size and depth as
directed by owner.

Stonework.—The cellar walls to be of good sized
stones, those generally used in the vicinity, 16" thick,
to the full height of cellar, which will be 7' in the clear,
and to be laid, as shown, in cement and liine mortar,
with sharp sand. The stone laid binding, the outside
where exposed to view to be pointed with cement mor-
tar and cut joints. The inside to be pointed flush and
smooth. All angles and corners to be perfectly plumb
and the walls level on top.

Brick Piers, etc.—Build brick piers where shown on
plans of good hard burnt Jersey brick, of dimensions
indicated on plans. All piers outside to be excavated
for at least 2’ 6" deep, and filled in with small stone,
and well hammered down to a solid bed.

Cellar Steps, etc.—Furnish and set bluestone sills
to all cellar windows. Furnish and set bluestone steps
where shown, with brick risers and stone cheeks and
copings.

Chimney Flues, etc.—Build chimney as shown on
plans, of good hard burnt brick. The joints of all
flues struck smooth and capped with bluestone caps,
8" thick, with holes cut in.

Plastering.—The entire house to be lathed and plas-
tered. All to be regular two coat work and all skin
finish, and all done in a good and workmanlike man-
ner, using good materials. The mortar to lie at least
one week before using. All the ceilings to be hard
finished.

MASON’S ESTIMATE,

78 yards excavating. at 2% cts. per yd...... $19 50
8,600 brick for foundation, at $15 per M, laid. 129 00
Cellar steps, complete ........ ... ..... 20 00
Chimney, complete ....... .....cceent. 60 00

5 cellar window sills...........c.cecuee . 4 00
Brickpiers..........coiiiiiiiiiiieiina 20 00.

300 yds. plastering, at 40 cts. per yd........ 120 00

CARPENTER’S ESTIMATE.

14" X8'X24'= 64 feet.
28 X8X@'= 8%
28" X8'x24'= 96 *
24 X4"X24'= 64 ‘¢
24" Xx4'x22'= 59
232" X8'x22'= 821
122" X8'X20'= 3824 *
22 Xx8'Xx16= 42
64" X4'X16'= 126 *¢
242" X5"X16'= 320 ¢
18" X6'%x20= 380 *
28 X6'X14= 42 *
200 2" X4"X16'=2,067 *
21)"'X6"xX24'= 30 “ = 4,173 ft., at

$14 per M.
1,400 ft. narrow novelty siding, at $32 per M..
180 ft. 414" floor piazza and stoop floor, at

$58 42
44 80

$35per M......oiiiiiiiiiiiiiiiiiia 6 30

320 ft. wide ceiling inclosing back stoop, at
$30perM.....oiiiiiit ittt 9 60
175 ft. piazza ceiling, at $35 per M.......... 6 12
Back and front steps ready to put up.,. 8 00

Columns, lattice, brackets, ete., for
piazza, ready to putup............... 22 00

Cornice, complete to put up, for back
stoop and pantry ................. 6 00
50 ft. water table, at 8 cts. per ft. .. ..... 150
125 ft. main cornice, at 20 cts. per ft.... ... 25 00
Brackets, ete., for cornices and gables. . 6 00
Corner boards and bands .............. 4 00
Outside cellar door, complete........... 4 00
1,300 ft. floor, at $25 per M. .....evvvitinnn.. 32 50
275 1x2 shingle lath, at 414 cts .. .......... 12 37
9,000 18" pine shingles, at $4 50 per M.... .... 40 50
5 cellar windows, complete............... 6 25
1 small window for pantry, complete..... 150

14 1st and 2d story windows, complete,

$6.50each ............ceiiiiiiniinnn. 91 00
Front doors, complete, with frame. and
trimmings............ c.ocieiiea, 15 00
Sliding door...........c. ceveiiiiiniann 10 00
11 doors, complete, $4.50 each.......... e 49 50
250 ft surbase, at 3 cts. perft.............. 7 50
4 small shelves..........ccceeve vt 3 00
Stairs, complete ....... ....... ....... 40 00
Shelving closets. .........ccceeiieiiaet. 5 00
Nails...oovveiiiiiiiiiiiiiiiiiiiiiieenen 15 00
Privy, complete..........oovviveiinnnn.. 10 00
Labor for putting up work............. 200 00
Painting. ..o 80 00
Total...... teeeeenanaans Ceeteetaiaaas $1,193 06

SPECIFICATIONS, ESTIMATE, AND BILL OF MATERIALS
FOR A SOUTHERN RESIDENCE OF MODERATE COST,
SHOWN IN COLORED PLATE, SEPTEMBER, 1887,

The estimate on this house without cellar and with-
out plumbing, furnace, ete., is $3,941.68; with cellar,
plumbing, and furnace, $5,500.

GENERAL DESCRIPTION.

The building will be one story and breast work, with
foundation under the whole house. First story 10';
seéond story 9' and 8' 6" breast work. The first story
will be hard finished on two coats brown mortar.

Foundation walls of brick 12" thick. The frame will
be of yellow pine, sheathed with yellow pine boards, and
resin sized felting, sided with narrow bevel siding %"
thick ; shingled in the gables and sides where shown
with cypress shingles, ornamental pattern. Cypress
shingle roof.

Interior finish of yellow piue, finished off natural
color of wood or stained ; first floor laid with yellow
pine and resin sized building paper.

CARPENTER WORK.

Frame.—The frame to be of sound yellow pine tim-
ber, of the following sizes : sills 3" X 8" ; posts 4" X 8";
plates 4" X 6" ; ties and girts 4" X 6" ; those over bays
to be 4" X 8"; principal partition caps 4" X 6" ; others
4" x4"and 3" x 4".

Beams —Beams first story 2" X 10", 16" on centers ;
second story 2" X 10", 16" on centers. Headers and
trimmers 4" by depth of beams.

Rafters.—Rafters 2" X 8", 2’ on centers ; collars to
every pair of rafters 2" X 6".

Veranda.—Veranda rafters 2" X 6", 2' on centers;
sills and principals 4" X 7"; beams?2" X 7", 2’ on centers ;
plates 3" X 8".

Hips, etc.—Hips, ridges, and .valleys 3" thick by
depth of miters.

Braces.—Long braces 4" X 4"; door and window
studs 3" X 4" joist. All studs in principal bearing par-
tition 8" X 4", other studs 2" X 4, all placed 16" on
centers.

Partitions.—-All to be properly framed and braced,
pinned and spiked, raised in position on foundation,
true, level, and plumb.

Bridging.—Bridge all spans of beams of 10’ and over
with 2" X 8" cross bridging, well spiked in place. Take
care to have all studs stand directly over the ones below
wherever practicable. Studs in bearing partitions to
run through to girders or partition caps. Lap all
beams over full width of bearings. Securely anchor all
partitions at angles.

Windows.—All windows to be as indicated by the
plans. Make and properly set.

Frames.—All other sash to have accessible pocket
frames, with 2" noiseless pulleys; 2" timber sills ; 114*
false sills; pulley and hanging stiles. Frames to have
a quarter round placed in the sash grooves top and
bottom, to stop the sash about 3" from bottom and
top.

Sash.—All sash to be of clear, seasoned yellow pine,
lipped and moulded 114" thick, divided for glass as
shown and to be double hung to iron balance weights,
with best braided hemp sash cord. All to be fastened
with bronze bell tip Ives sash locks.

Glass.—The glass forall windows will be filled with
polished platedoublethick French sheet glass for large
lights and single thick for small ones. The front
door will have rolled cathedral glass. Provide and
hang complete. Inside Venetian cypress blindsof best
make to all windows.

EXTERIOR FINISH.

Inclosing.—The exterior sides of frame, except the
roofs, will be covered with thicknessed yellow pine box
boards not more than 10" wide, laid close and securely
nailed to all bearings. Cover all the above sheathing
boards with a good quality of tough resin sized sheath-
ing paper, lapping each course at least 2'; placed under
all outside casings and corner boards.

Siding.—Cover exterior walls where indicated from
water table upward to shingle line with clear bevel®
siding free from knots, shakes and sap, to lie not more
than 4" to the weather. Said siding to be resawn from
114" plank ; secured on in most thorough manner with
galvanized iron clapboard nails, with all joints care-
fully made and cut against all corner boards and hang-
ing stiles.

Shingles.—In the gables and sides lay cypress shin-
gles of ornamental patterns, all as indicated.

Water Tables, etlc.—Form all water tables, outside
casings, belt courses, and cornices as indicated, for
which working drawings are furnished to exactly ac-
cord with scale drawings. Corner and angle boards
will be 14" thick ; water table %" with 2" cap moulding.
Neat window caps as shown.

Roofs.—All roofs to be covered with best cypress
shingles, laid three thick on 114" X 2" ‘yellow pine
shingle lath: Shingle lath to be strongly spiked to
each rafter and the shingles carefully and well nailed
on ; joints broken to 14 width of shingles.

Gutters.—Form guttersin main roof cornices in best
manner with 1 X charcoal tin, previously painted
both sides before laying with Prince’s metallic paint.

© 1887 SCIENTIFIC AMERICAN, INC

The form for said gutter to be carefully laid to insure
a good run for water to the several outlets, and to drain
dry ; outlets fitted with strong metallic strainers.

Flashing.—Do all necessary flashing around chim-
neys and wherever required to make a complete job,
and line all valleys in best manner with I X charcoal
tin, previously painted both sides before laying with
Prince’s metallic paint.

Leaders.—Put up where indicated from gutters gal-

' vanized iron leaders 3" and 4'in diameter, as required,

with expansion tops.

Veranda. — Build the verandas and balconies as
shown.

Floors. — Floors to be laid with clear 114" X 414"
tongued and grooved yellow pine flooring, joints lead-
ed and blind nailed. The outer edges of flooring to
be rounded and to have cove and fascia.

Colummns.—-Turned columns to be 8" X 8",made of yellow
pine (clear). Moulded rails 4" X 5" for upperand 3%4" x4"
forlower. Balusters3"x 3", square and turned. Cornices
moulded, which is drawn to 3" scale asshown on details.
Ceil overhead with yellow pine ceiling %"Xx2%%", blind
nailed. Mould around the angles with a neat mould-
ing 2"%2". Support the verandas on 12"X12" brick
piers.

Lay the roofs of best cypress shingles as required for
main roofs ; put on in best manner. Form deep gut-
ters in veranda, inclining to the outlet, each to empty
through 3" galvanized iron expansion top leader on
the ground. Gutter outlets to have strong metallic
strainers, as provided for main roofs.

INTERIOR WORK.

Before laying any floors, carefully test and bring
to a perfect level all beams, especially under sliding
doors.

Floors.—Lay the entire first and second floors with
thicknessed yellow pine plank not more than 5" wide,
laid horizontal and firinly nailed to all bearings.

Trimming.—The casings for all doors, windows, and
other openings in first story will be made of perfectly
clear and seasoned yellow pine, moulded to design
74" x 614", cut against corner and base blocks at angles
as required. The corner blocks will be turned to a neat
design, and the base blocks will remain plain. The
casings will extend to the floor for windows as well as
doors, with panel backs under each window. Base for
all the principal rooms and hall %"<8", including the
shoe and top moulding, to match the casing. The
base moulding will continue up and over the casings.
Closet base 5" wide, casings 315". Put down yellow
pine saddles to all the doors of suitable widths ; rubber
stops to be placed behind all doors requiring them.
The trimmrings in pantry and back hall to be plain 5"
wide, 6" base, with wall moulding.

Bath Room.—Fitup thebathroomin a neat and work-
manlike manner, of dry and clear materials as required.
Ceil the sides with 14" X?14" yellow pine to a height of
4' 0" and cap with neat mouldings, the floors being
laid with yellow pine as before required.

Drain Board.—Fit on drain board for sink.

Doors.—All doors to be of the size and design required
by the plans, made of clear seasoned yellow pine well
framed, paneled and moulded All the single doors
will have five panels in each, while the large folding
doors and the double doors will be made to match with
raised panels and neat flush moulding. The front
doors as shown with the fan light glazed with plain
glass. Doors to have raised panels and neat flush
moulding. The jambs will be 1" thick throughout,
with neatly moulded stop of a width to form rabbet.
Provide and put up rough jambs to all openings for
mason to plaster to, only setting the jambs when all
the walls are dry.

Pantry.—Fitup pantry in thorough manner, of select
shelving hand smoothed. The counter shelf will be 20
wide ; all others 12". Place the shelving at suitable
distances, one above the other, to the height of door
casing, where run a continuous shelf all around the
upper part.

Closets.—Fit up all other closets in the usual manner,
putting clothes hook strips neatly moulded, and hook
with Goodwin clothes hooks in the minor rooms and
ornamental bronzed iron hooks of approved pattern
for the principal rooms.

Hardware.—The principal part of first. story to have
414" brass face mortise locks, closet doors reverse bevel
rim, jet and bronze knobs, lacquered butts, front doors
6" mortise lock night latch attachments. Second story
to have nickel plated and white porcelain furniture
and plain cast butts. All windows to have bronze sash
locks All hanging closets to be furnished with double
wardrobe hooks. Furnish and set all necessary closet
catches, buttons, ete., complete.

Vents.—Cover all vent holes in foundation walls with
14" mesh galvanized iron wire, well tacked to frames
set in the brick walls.

Mantels and Grates.—The owner will furnish all
mantelsand grates. Take from catalogues of the manu-
facturers, but the contractor will furnish all necessary
materials for setting same.

MASON WORK.
The contractor will stake out position of building as
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directed, with all necessary stakes indicating the out-
lines of building, taking care to secure correct lengths,
widths, and true angles.

Fxcavation.—Do all necessary excavating for
trenches to walls, piers, chimneys, and for all other
work requiring it, at least 2’ 6" deep. Deposit the soil
in a separate heap. Grade the surplus earth around
the building and grounds under the direction of the
owner.

Trench Walls.—Make the trenches 6" wider on each
side than the walls.

Brick Walls.—Build all the walls from bottom of
trench to 3' 6" above the natural grade, of good hard
burnt brick, laid in course headers every seventh
course. These walls started on solid concrete footing ;
this also applied for all piers and chimney foundations.
Chimneys and piers built of same quality of brick as
foundations, the best selected for chimneys where
exposed to view. The whole outside of these brick
walls to be cemented from bottom to top with strong
Rosendale cement to prevent the water from coming
through.

Chimneys.—Build upon solid concrete footings the
chimney stacks, as shown, with flues as indicated, to
be built up perfectly solid and true, with joints tho-
roughly filled. Joints struck and pointed up outside
and in. Plaster tizhtly around all openings. Make
all necessary provision for grates. Chimneys at least
1" in clear of all framework. Cap with 3" bluestone
caps with holes cut in.

Mortar—All brickwork to be laid up in mortar
composed of lime 1 part, and clear, sharp sand mixed
in proportion, with } cement added to the time of
using.

Bluestone.—Place flagging the length of steps before
the steps leading from all veranda entrances 3" thick 4'
wide.

Fireplaces.—Lay the hearths with ornamental tiles
bedded in cement, joints filled in.

Arches.—Turn arches to all fireplaces on iron chim-
ney bars, and trimmer arches under the hearths.

Plastering, Filling-in.—Fill in above all sills, ties,
and girts ; partition caps 8" high, with brick and mor-
tar to prevent mice from passing up walls or partitions

Lath.—Lath with best spuce lath all walls, parti-
tions, and stairways, ceiling, and closets, of the first
and second stories. Laths set thickness of a lath apart.
Not more than eight laths to a break on ceilings and
twelve on sides, securely nailed to all bearings.

Plaster.—All the above lathing to be plastered with
a scratch coat, brown coat, and hard finish. Plastering
to go down to floor in all cases, and to be worked close
to all grounds.

Cornices.--Run neat cornices in parlors, hall, dining
room and other principal rooms, first story and second
story hall.

Mortar.—Plaster to be composed of first finishing
lime and clean, sharp sand, with a plentiful mixture of
fresh long goats’ hair. All the work to be true and
plumb and rendered hard by troweling, care being
taken to avoid spots and blisters and other defects.

Center Pieces.—Center pieces in all the principal
rooms, first story and second story hall. Average cost,
$2.50 each, exclusive of setting. Selected by owner.
Plasterer to patch up and repair after artisans and
leave all perfect. This contract does not include
cellar.

Painting — All the exterior woodwork usually
painted to be painted two good coats of best Atlantic
white lead and linseed oil paint. All knots and sap to
be well shellacked before priming. All cracks, joints,
and nail boles, 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 chimneys
two coats. All the colors to be selected by the owner.
The interior will be wood filled with Wheeler wood
filler, then two good coats of hard oil finish. The first
and second stories, and main stairs and balusters and
rails will be rubbed down to a smooth surface. All the
doors, saddles, hearth borders, will be oiled. All sash
and outside doors must be painted on top and bottom.
The painting must follow immediately after the car-

penters.
ESTIMATE FOR MATERIALS.

2 pieces 3"X 8"X28'= 92 feet.
4 ¢ 38X 8'X32= 256
1 “ 38X 8'x2'= 50 *
1« 83X 8'x16= 32 “
1« X 8'XW= 40 “
1 ¢ 38X 8Xx18= 36
1 ¢ 3"'X 8"'X24'= 48 “
8 « 3'X 8"'X22= 182 *
1 ¢ 38"X 8"'X26'= 52 *
4 “ 3'X 8X12= 96 *
41 ¢ 2"X10"X17'=1,148 ¢
6 ¢ 2"X10"X23'= 234 **
50 < 2"X10"X16'=1,333
44 ‘¢ 2"X10"X18'= 953 **
20 ¢ 2"X10"X20'= 680 ¢
16 ¢ 2"X10"X2)= 661 ¢
13 ¢ 2"X10"X19'= 260 *¢
84 “  2"%x10"X32'=1,836 ‘¢
7 ¢ 2"X10"X18'= 210 ¢

2"X10" x12'= 60 feet.

3 pieces
1 ¢ 4'X10"%x22'= 13 ¢
2 % 4'X10°X16'= 126 **
4 ¢ . 4"X10°X12'= 160 *
2 Y 4"X 6'xR2= 88 *
8 * 4'X 6"x21'= 3836
2 Y 4"X 6'X28'= 112 *
2 4"X 6"X20'= 80 “
2 “ 4'X 6'X14= b56
20 “  4'X 6'X16'= 640
1 ¢« 4'X6'X17= 34
1 ¢ 4"X 6'X13= 26 *
1 ¢ 4'X 6'x30'= 60 **
2 ¢ 4'X 6'X18= 712 ¢
1 *“ 4"'X 6'X2%'= 50 *
1 ¢ 38X 8'%X30= 60 *
1« 3'X 8'XI4= 28
1 ¢ 3'X 8XI18= 36
1 3"'X 8'X8= 56 *
14 ¢ 2'X 8"X2'= 892 *
47 ¢4 "X 8"X16'=1,002 **
27 ¢ 2"X 8"XR6'= 936 ‘¢
24 ¢ "X 8'X20'= 648
1 ¢ X 8"'X30= 4) ¢
1 ¢ "X 8"'xH'= 32 ¢
2 ¢ X 8'XWB'= 656
5 ¢ 22X 8X14= 93
5 ¢ 2'X 8"'x13= 87
2 ¢ 4'X 8'x= 117 ¢
800 8"X 4"X12'=9,600
23,314

23,314 feet timber, yellow pine, at $20 per M... $466 28
1,600 ‘“ weather boards, at $30 per M......... 48 00
5,000 6X18 cypressshingles, at $10 per M......

340 feet verges and ccrnice, milled out, at 28

ets. perft .. .... ....... .......... 95 20
400 ‘‘ small cornices, at 20 cts. perft....... 80 00
15,000 624 cypress shingles, at $12 per M....... 180 00

1,000 1X?2 shingle lath and furring, at 4 cents

6 8x8 turned columns, at $2.25 each........

5 88 short turned heads, at $1.50 each....
1squarecolumn..........ccevvveiinnnnns oe
80 feet piazza rail, worked, at 20 cts. per ft..
20 * of rail for back piazza, at 15 cts. per ft
22 ¢ balcony rail, at 20 cts. per ft.... .....
112 3 X3 turned balusters, at 20 cts each.....
6 filling circles for piazza and balcony......

16 00
3 00

All gable filling.. ..... ......... ool 12 00

220 feet water table, fascia, etc., at 7 cents
perft. .. ... 15 40
1,000 ‘¢ piazza ceiling,at 3 ctsperft....... .. 30 00
1,000 ** piazza floor, at 4 cts. per ft.... ...... 40 00
Front stoop, ready to put up.... ........ 8 00

Back stoop, ready to putup....... ......
600 lineal feet 114 X6 strips, at 4 cts. per ft....
450 square feet tin, at 7 cts. persq. ft.........
125 feet tin leader, at 12 cts. per ft............

4 brackets for back piazza, at 50 cts. each..
4,500 feet floorinside, at3 cts. perft.... ......
27 first story window frames, blinds and sash
and trimmings complete, at $8.50 each.. 229 50

20 second story window frames, blinds and
sash and trimmings complete, at $8 each 160 00
4 frames and sash for loft, at $12 each...... 48 00

16 first story doors and trimmings complete,

31 50
15 00
2 00
135 00

at$7each..... ....coiiiiiiiniiii., 112 00

9 second story doors and trimmings com-
plete, at $6.50 each ............ ........ 58 50
2 stairs put up complete. .................. 150 00
450 feet surbase, at 4cts. per ft.......... .... 18 00

Prepared material for fitting bath room.. 12 00

Prepared material for 6 closets and pan-

17 o2 18 00
Labor in putting up work................ 800 00
Nails and incidentals..................... 75 00

$3,041 68
Painting work........ccvviveninnaiinnn.. 200 00
Mason work............. Ceeriesiceeiaeas 700 00

$3.941 68

——, it -—
Use of Gas Tar.

I have noticed in ‘‘ Notes and Queries,” occasionally,
inquiries as to how to thin gas tar so as to use it as
paint, and I have been surprised that spirits of turpen-
tine and gasoline should be recommended. I have
never been able to mix turpentine and gas tar (from
Philadelphia gas works), and gasoline I consider dan-
gerous, and so volatile that it needs to be added fre-
quently or the tar getstoo thick.

For over twenty-five years I have used gas tar for
painting tin roofs, and the best thing for thinning tar is
oil, and where it can be had I prefer resin oil, which
can be procured in any city. It is cheap and as durable
as the tar, which animal and linseed oil are not, but the
kind of oil makes no difference excepting for the cost.
Tin is not injured by it.

CHAS. R. WEBB.

Philadelphia, Aug, 1887.

© 1887 SCIENTIFIC AMERICAN, INC

Gardens at Railway Stations.,

There are few more encouraging signs of progress in
horticulture than the spirited way in which the growth
of beautiful flowers for embellishing railway stations
is being taken up by many of the employes of the rail-
way companies. Country stations are generally dull
and dreary ; therefore an object like the one under
notice should receive the highest encouragement, and
that for many reasons. I was never so impressed as
when, a short time ago, having to wait some time for a
train, I walked up and down the platform, admiring
and inhaling the sweet perfume of roses, pansies, and
pinks.

In the midst of these flowers there came to mind re-
collections of stone gardening so common at some
stations—broken red bricks, whitewashed flints, and
other incongruities, arranged where, if nothing better
could be proviced, green turf would be preferable.

At the present time a pretty line, from beginning to
end, is the branch running from East Grinstead to
Brighton. The high level of East Grinstead Station
does not permit of much being done, but ‘'one can
catch a glimpse of the station master’s garden, which
adjoins. It is neat and simple, the useful as well as
the ornamental being visible in the shape of good
crops of vegetables and plenty of roses and pansies.
The railway slopes round the station buildings are
furnished with shrubs and flowers, a most pleasing
contrast to the dreary waste of refuse generally seen.

On the low level large rose bushes are to be seen on
the walls. loire de Dijon had over 100 flowers ex-
panded at one time. Reluctantly we leave this and go
on to the next station, Kingscote The traveler little
expects the vision of beauty awaiting his arrival. This
station can claim to be one of the best anywhere to be
found. The company gives prizes for the prettiest
stations on their lines, and last year Kingscote took
first ; but, not content to rest upon his well-earned
laurels, Mr. Ward, the station master, has again pro-
duced a display difficult to equal, much more to beat.
He possesses a little glass house, erected at his own
cost, and tended during his spare time. In this house
are wintered many of the plants that now help to
make such a gorgeous display.

Beneath the covered portion of the platform, on
both sides of the door, are two large groups, 1,200 pot
plants being used in the arrangement. Pelargoniums
were in profusion, noticeable being Henri Jaeoby, the
coloreven more effective in the subdued light. Ivy
leaved pelargoniums suspended from the roof were
very nice ; also the fuchsias, among which were good,
well-flowered specimens of the fine old F. fulgens. Old
tree roots made excellent receptacles for hardy ferns
and stonecrop.

The little borders along the back of the open part of
the platforms were perfect pictures, produced, not by
elaborate bedding out, but by the culture of good old
fashioned flowers. Pansies had been one mass of
flower, and the plants, though apparently somewhat
exhausted, will soon be reinvigorated by the rich top
dressing that has been given them. Pinks, especially
Mrs. Sinkins, were strong, healthy, and full of flower.
Pinks are worth growing if only for the nice color of
their foliage, which is much prettier than some of the
sickly variegations sometimes met with. Behind the
borders is & little wooden fence, which will soon be
draped with roses. There are many fine blooms, and
two bushes of the old moss rose had individual flowers
larger than we have ever seen in gardens.

Those who use this station must feel they owe a debt
of gratitude to a man who voluntarily provides them
with such a treat, and that at no small expense to him-
self. At the next station, West Hoathley, all was
blank. True, there was a small glass house at the back,
but the occupants appeared dead. We hope the
station master may become imbued with some of the
enthusiasm so conspicuous among his fellow workers.

At Horstead Keynes we were again in the land of
plenty. Roses, pinks, and pansies were at their best.
Here and all along the remainder of the line a mistake
has been made by planting laurel and privet to form
a hedge in front of the fence, which will ultimately
preclude the possibility of growing flowers. A little
forethought, and this might have been avoided.

Sheffield Park was brightened by roses, pinks,
antirrhinums, and sweet Williams. At Newick and
Chailey, roses were very good, while beneath the
covered way a small rockery had been constructed
from the natural sandstone of the district and planted
with hardy ferns and London pride, which looked nice
and fresh.

As one gets nearer Brighton, Flora seems to have
been less profuse in her gifts, but about Lewes Station
there are plenty of trees, and between there and
Falmer were banks literally draped with ivy and hav-
ing a beautiful effect. Other banks were clothed with
St. John’s wort.

London Road, which is really a part of Brighton, had
a large bed of Canterbury bells in full summer beauty,
but, utterly regardless, the train steamed away into
the seaside metropolis, and ended the pleasantest and
prettiest journey ever made by rail.—A. Herrington.
the Garden.



SEPTEMBER, 1887

Sciemific Dumerican, rchitects and Builders Edition,

\ mllnm,,,’pv.
NI
il
N
c‘vl’x{,'m”"lll|"
N T

\ ““Iu‘unl

sl
([T
I\\!im'”H‘"’

izt
N ln‘ Ty
g
iy
Wi

I

Sk Tk K779 F, 6@,55[‘ |
= Q/Zoc'éz’gé‘?;v Sagzarof
Gloset,
5 lovrlo 8 2.5 eelveds
Hetcher
15T %15 2"
Bazh Tk
Balk Roovrn.,
Vv,
Dering Loorre eed] e CRgopber,
15.10cs2 .8
0.
g HelL Frote.
- Glosel:
: z-:h;lz:xe a3
\\\_. .
L. ' gr .
a?@?‘l_d?‘ 3 aﬂzéféfz'. 9.5
5.2 xr6.2" Y G rrmdor
PLama /5.5 x/2.6.
Heceptrore Mall gya Aoof
9 kg 8
2> a ‘Qoﬂf’
fca.j Fa - Fayy
h i -
24w or FiasT STORY. FLAN or SECOND STORY.

A $5000 DWELLING.

This house has a front 28 ft. over all ; side 38 ft. over
all. The floor plans show the size of roows.

Height of stories (measured in the clear): Cellar,
7 ft.; first story, 9 ft. 6in.; second story, 9 ft. ; attic,
8 ft.

Materials.—Foundation, 18 inch stone wall ; first
and second stories clapboarded with 5 in. clapboards;
roof black slate.

Cost.—This house has been built near this city, com-
plete with all the modern improvements, furnace ex-
cepted, for $5,000. If the attic isnot furnished, simply
floored, it would make a saving of about $150.

There is a cellar under the whole house, with cement-
ed bottom. Double folding doors connect the parlor,
dining room, and hall. A back stairway leads from
kitchen to platform of main stairs. The position of the
stairway "affords convenient access from kitchen to
second story.

Further information can be had by addressing Munn
& Co,, architects, at this office.

A 85,000 DWELLING.

Removal of a Dividing Wall,

A new method for supporting walls has been inaugu-
rated by Architect Frederick Baumann, of Chicago.
It became necessary to take out the first story of a
dividing wall in a double store building, supporting the
wall with iron beams, the ends resting on iron columns.
Instead of using screw and needles, as is usual in such
cases, the architect conceived the idea of removing the
wall from the line of the ceiling to a little below the
floor line, for a distance of 126 ft., in nine equal spans,
and inserting the columns without any temporary sup-
port.

This was done by flrst cutting through the wall
where the column was to be set ; then a firm foundation
was secured through placing a curved cast iron bear-
ing plate in the wall below. Upon this wereplaced two
footing plates, withsteel wedges between. The column
was then placed on the footing plates, and a stone cap
placed upon the column, and the space between this
and the wall above filled with brick set in Portland
cement. After allowing this to stand for a day. the

© 1887 SCIENTIFIC AMERICAN, INC

steel wedges were driven up until the column formed a
substantial support. After all the columns were set in
this way, the iron I beams upon which the wall was to
rest were introduced. This was done by cutting half
through the wall on one side, placing the beams, and
then placing those on the opposite side in the same
manner. The work was perfectly successful, and no
settlement of any kind occurred, though each column
supportsa weight of over110 tons. It was observed,how-
ever, that the utmost care and the constant watchful-
ness of the architect were necessary, as the entireopera-
tion was a delicate one from an engineering standpoint,
the slightest neglect or mistake, especially in keying,
being liable to lead to serious results. Mr. Baumann’s
method will doubtless be followed generally where the
same work is to be acecomplished, namely, the substitu-
tion of the columns for the lower part of a dividing or
outside wall. From this demonstration it would seem
that the plan may be adopted for buildings of alwost
any height, at a great saving in timeand cost.—Inland
Architect.
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A THIRTY-FIVE HUNDRED DOLLAR COTTAGE.

A $3,500 COTTAGE.

The accompanying sketch represents a small but
conveniently arranged frame cottage of seven rooms,
designed by Geo. H. Blanden, architect, Springfield,
Mass.

There are three rooms on the first floor, three on the
second, one bed room in the attic, also a room in the
attic for storage.

The foundation is of brick, nine inches thick, with
an air space. The exterior walls are of frame, 2X4
inch studding, covered with hewlock boards, paper,
and with exterior finish of extra spruce clapboards
and bands of cut shingles.

The interior finish is mill-worked white pine,
painted, except the stair case, which will be ash
finished in oil.

The cottage will cost $3,500.

Plate Glass,

The history of the business of insuring plate glass
against breakage furnishes some curious statistics, as
well asa good deal of information of value to architects
and builders. It seems, from the Boston Transcript, that
notwithstanding the insignificant appearance of its
business streets in comparison with those of New York
or Chicago, Boston possesses more plate glass, in pro-
portion to its population, than any other city in the
country, and the insurance companies find much em-
ployment there. At present, most of the insurance on
glass is done by two companies, the Lloyd's Plate
Glass Insurance Company and the Metropolitan Plate
Glass Insurance Company, both of New York. The
premium is a small percentage on the value of the glass
—about two or two and one-half, we believe —and
three-quarters of all the plates in Boston aresaid to be

© 1887 SCIENTIFIC AMERICAN, INC

| covered. It is estimated that thereis one break a year in

every eight windows insured, so that the premium does
not seem unreasonably high. Losses are settled by the
replacing of the glass, instead of a payment of money,
and disputes are thus avoided, while the owner of the
building and his tenants are spared the trouble of at-
tending to the matter for themselves. In Boston,
about one plate a day represents the loss to the com-
panies, and the breakages occur from an aimost infinite
variety of causes. The usual cause is, naturally, stone
throwing of boys or men in the streets ; and out of one
thousand breakages, about three hundred are due to
this. According to the statistics of the Lloyd's compa-
ny for1885, the mostactive glass breakers, next to stone
throwing boys, are burglars, who broke in that year
about ten per cent. of all the sheets in Boston which
the company had to pay for. Pistol shots .produee
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many breakages, and, even in quiet Boston, about one
plate is broken by a bullet for every four broken by
stones. Next to missiles of various sorts, the wind is
the greatest enemy of plate glass, many-lights being
blown in by tempests, while many more are broken
by the slamming of doors and blinds. Much less pains
is taken to protect large lights in Boston than in New
York, rolling shuttlers, so common in New York, being
rare in Boston but the premium rates are the same in
both places, and perhaps the miscellaneous causes of
destruction, which are accountable for thirteen per
cent. of the breakages, are more active in New York

A COUNTRY STORE COSTING $2,000.

One of the heaviest losses of the kind that we remem-
ber occurred in the latter city some years ago, where a
large number of plates of different sizes, intended, we
believe, for the front windows of the first story of a
hotel, had been taken out of their boxes, and were
placed against the wall of one of the rooms, ready for
setting. The glaziers were at work, and one of them,
looking for the particular light which he wanted next,
found it in the interior of the stack, close to the wall.
He tried to pull it out sideways, and in doing so tipped |
the rest of the plates forward. The whole mass fell to
the floor with a crash, breaking every plate, and ca.us-I

© 1887 SCIENTIFIC AMERICAN, INC

SECOND FLOOR PLAN.

ing a loss of about five thousand dollars.—Amer.
Architect.

—_— et~
A COUNTRY STORE COSTING $2,000.

This building has front 22 ft. over all. Width of side
over all, 38 ft.- Height of stories (measured in the clear)
is : First story, 10 ft. 6 in.; second story, 9 £t. 6 in.

Materials.—Foundation, 12 inch brick wall; first
and second stories, clapboards ; gables, shingles ; roof,
black slate. Has lately been erected near this city at
a cost of $2,000, complete, without store fittings. Fur-
ther information may be had at this office.
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A RESIDENCE COSTING $4,000.

We give a perspective and floor plans. The building
has a front of 30 ft. Side over all, 36 ft. The floor
plans show the sizes of the rooms. The height of
stories (measured in the clear) is as follows: Cellar,
7 ft.; first story, 9 ft. 6 in.; second story, 9 ft.; attic,
8 ft.

Materials.—Foundation, 18 inch stone wall ; first
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A RESIDENCE COSTING $4,000.

story, clapboards ; second story, shingles ; roof, black
slate.

Cost.—Complete, all modern improvements included,
except furnace, $4,000. If the attic is not finished,
simply floored. there would be a saving of about $150.
The cellar extends under the whole house, with
cemented bottom. Double folding doors connect the
parlor, dining room, and hall. A back stairway leads
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from kitchen to platform of main stairs. The position
of the stairway affords convenient access from kitchen
to second story

Further information can he had by addressing
Munn & Co., architects, 861 Broadway, New York.
Plans, details, specifications, ete., for any of the build-
ings illustrated in this work may be obtained on very
moderate terms, as above.
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A DWELLING COSTING $4,200.

We give a perspective of a house now nearly com-
pleted, near New York. It has a front of 24 ft., width
over all 29 ft. 6 in., side not including veranda 40 ft.
The floor plans give the sizes of rooms.

Height of stories (measured in the clear): Cellar,
7 ft.; first story, 9 ft. 6 in.; second story, 9 ft.; attic, 8 ft.

Materials.—Foundation, 16 inch stone wall; first
story, clapboards; second story, clapboards; roof,
black slate.

Cost.—$4,200, complete, except heater and range.

Special Features.—Cellar under the whole house,
with cemented bottom. Double folding doors connect
the parlor, dining room, and hall.

If the attic is left unfinished, simply floored, there
will be a saving of about $150,

Cranmeer.
23-6 x12-9°

CHAMBER
29~0 x 25-6"

A DWELLING COSTING $4,200.

Removing Grease from Bolilers.

It is a very simple matter to clean out a boiler which
has become greased upon the inside, if one knows how
to go aboutit. @reaseis insoluble in water. Soap is
very soluble. Grease and soda combined form soap,
which is easily blown out of the boiler. Therefore the
easiest and simplest way to clean out a boiler which
bhas become fouled up with grease is to dissolve a few
pounds of soda ash or sal soda, from 10 to 25 pounds, in
water, put it into the boiler, fill up with water, and
build just a little fire, little more than enough to boil
the water. raise say 3 to 5 pounds of steam, and let it
run this way for a day or two. If enough soda was
used, the boiler will be found, if blown off now, quite
free from the adherent grease. It will only need to be
washed out well to be in good condition. If there is
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any grease left, it is evidence that not enough soda was
used, or that the boiling process might be continued
for a greater length of time, and the operation should
be repeated.

—_— - ————————————

Of Food Economy before the American Association,

Professor Richards, of Boston, Massachusetts, gave a
description of the cooking schools in that State. They
found that such knowledge was best inculcated when
the girls were taught at fromm 12 to 14 years of age.
These lessons frequently resulted in such changes of
cooking in the homes of the girls as manifested bene-
ficial results in the manners, dispositions, and morals
of the family. She advocated industrial cooking
schools in connection with the public schools,
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Our illustrations show a design for a cottage sent to
us by Mr. Geo. R. Madden, of West New Brighton, N.
Y. It will be seen from the floor plans, drawn 14 inch
to the foot, that the house has a front of 24 ft. All the
rooms are of good size. Height of first story 9 ft. 6 in.
in the clear, second story 8 ft. Cost $1,800. This does
not include furnace and modern improvements.

—

Practical Use of NMarble,
BY ARTHUR LEE.

The marbles of the whole world are to day at the
disposal of the architect. The practical question for
his consideration is where and how to use them.

In northern climates the use of marble is almost en-
tirely confined to indoor purposes. The beauty of the
colored marbles does not ap-
pear until they are polished,
and no marble will retain a
polished surface for long
under exposure to the weath-
er. As a general rule, there-
fore, marble is unfit for out-
side work. The principal ex-
ception is that of the hardest
Sicilian marble. The beauty
of this stone is not dependent
upon its retention of a pol-
ished surface, and if due care
is exercised upon its selection
it will bear exposure very
well. The best Sicilian for
outdoor purposes is of a per-
fectly even texture and color,
so hard as to emit a clear
ringing sound when struck,
and of highly erystalline
formation. Veined Sicilian
should never be used in situa-
tions in which it will be ex-
posed to the weather. A de-
cided vein marks the line
where disintegration will com-
mence.

To make the most and the
best of veined and colored
marble, a great deal depends
upon the way in which a
block is cut. It should be
so sawn that the figure is
displayed to advantage.
These marbles are, how-
ever, usually employed
in thin sawn slabs, and
a buyer has little diffi-
culty in finding that
which best pleases his
taste. With Sicilian and
statuary, which are fre-
quently required in
masses and in block,
the selection becomes
more difficult.

Never select blocks in
bright sunshine. The
best time is on a cloudy
day after a shower of .
rain, and early in the
morning. If ablockcan
be ‘ looked into” at all,
it will be then. In se-
lecting blocks of statu-
ary, a sharp lookout
should be kept for yel-
low spots or veins ; they
are less likely to be no-
ticed than black ones,
which are more easily
discovered. Much of
the statuary imported
from Italy is- unfit for
sculpture at all. It is
very white, with a bright
sparkling crystal and a
taking appearance ; but
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of the founder and his men. Polished marble will not
harmonize with a material which presents a rough sur-
face. It does well with glazed tiles, burnished metal,
and polished woodwork. It is very suitable for the
ornamentation of fireplaces. For this purpose an un-
polished stone is apt to become dirty, and the employ-
ment of wood is attended with danger. In all situa-
tions in which bare stone is left to be touched or
brushed against, marble is the only material to be
tolerated. It is not enough for the architect to see
samples of the marbles which he means to employ. He
should be careful to inquire into the soundness of the
material, and of the size of the blocks which can be
procured. He should also see samples which are of
sufficient size to give a good idea of color and effect.
Some marbles may be obtained in which color and
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whole of the work was taken down and rebuilt. A
vast amount of trouble and disappointment may be
saved by a little inquiry before a specitication is de-
cided upon.

It will be found that the adoption of this step will
almost always result in a very considerable saving of
cost. Of two marbles which produce a similar effect,
the one may cost in working three times as much as
the other. In some situations it may be an advantage
to build up intricate mouldings out of thin slabs.
Working out of the solid may mean the spoiling of
a design or a cost which becomes prohibitive. The
selection of the markles with which different parts of
a design are to be carried out is of more consequence
in the matter of cost than appears at first sight. Other
factors being equal, it is well for the stone which is
most easily manipulated to
be employed in those portions
of a design in which there is
most work. Too frequently
the consideration of these
matters is left until after a
plan is made and a specifica-
tion prepared. In such cases
money is thrown away which
might have been usefully em-
ployed in another direction,
the work is altogether aban-
doned, or the inquiries which
should have been made first
are made last, at an expense
of time and trouble which
might have been easily saved.

The barder marbles afford
excellent material for the con-
struction of steps and stair-
cases. A flight of marble
steps is not only beautiful in
appearance, but it is calcu-
lated to withstand an enorm-
ous amount of wear and tear.
In selecting marble for this
purpose, it should be remein-
bered that the effect of a flight
of steps depends upon the
regularity and evenness of the
lines and the simple alterna-
tion of light and shade in the
tread and riser. Colored mar-

bles with strong mark-

______

ings or veins are not
suitable. The self-col-
ored marbles or one of
the dull gray varieties
should be employed.
The even color of Sicili-
an, Correblanchien, and
of Istrian marbles
makes them especially

useful for this purpose.
The effect which should
be produced by a fine
flight of steps is ruined
by the employment of
a marble in which the
veins run obliquely and
distort the horizontal
lines, or in which waves
of color disturb the ef-
fectof simple breadth of
light and shade. These
remarks apply equally
to moulded work. Hea-
vily veined marble de-
stroys all the beauty of
the lines of mouldings.
As far as possible,
work of this deseription
should be carried out in
plain black, white, or
gray. Generally, fin-
ished work in marble is

SECO
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it ecrumbles under the
chisel, is of asoft sugary
substance, and very
quickly decays. The best blocks are hard and close
grained, and if of uniform tint are none the worse for
a slightly yellowish cast. They work evenly under the
chisel, and are not too transparent.

The best white marbles of Italy are eminently suited
for sculpture. In no other material is it possible for
the conception of the artist to be reproduced in perma-
nent form with such satisfactory result. The hardness
of these marbles and the fineness of their grain give
effect to the most delicate touches of the chisel. The
purity of white marble is in itself an aid to the grace
and beauty of the composition. It has one distinct
advantage over bronze or any material which requires
to be cast. The last touches in marble are those of the
artist himself. In all cast work they are perforce those

polished. The effect of
reflection from a highly

ND ST, polished surface should
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texture are fairly average throughout large slabs or
blocks. In others there is an entire difference in the
space of a few inches.

Some marbles are only to be obtained in small
blocks, and it is useless to specify them for situations
in which single pieces of large size are required. Some
marbles are so full of earth cracks and vents that
they are quite unsuitable for any work in which they
are required to give support, as, for instance, in the
matter of columns. It is not long since that the col-
umns of a new church built in Paris were constructed
of a marble which was unfit for this particular purpose.
The result was that even before the building was com-
pleted weakness was exhibited in the shape of several
formidable cracks in the columns, and in the end the
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be carefully borne in
mind, otherwise it will
be found that some
members of a moulding will be completely obliterated
in certain lights.

The variegated marbles should be reserved for flat
surface decoration. Due care should be taken that the
size of the panel or slab is sufficient to display the
variety of the markings. If thisis not done, half the
beauty of the marble will be lost. Insmall panels, a
marble which has close, fine markings should alone be
used. The only exception to the general rule as tothe
employment of veined or variegated marbles is in the
case of columns. The smooth cylindrical face of a
column shows off the beauty of the markings as well
as, or better than, a flat surface. If the column is
fluted, the objection to these marbles again returns in
full force.
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Marble may be most usefully employed for the pav-
ing of halls and passages, and of rooms in which much
traffic is expected. A floor of marble mosaic is one of
the most beautiful and at the same time one of the
most durable which it is possible to construct. Marble
tile floors are very common in churches and public
buildings in Continental Europe. Their cost as com-
pared with tiles made of clay has operated against
their employment in England. Modern machinery and
competition have now removed this obstacle, and mar-
ble tiles can be obtained which very little, if at all, ex-
ceed the cost of the ordinary encaustic tiles. If a clay
tile pavement which has been much used is examined,
it will be found that each tile is worn more or less
hollow in the center. A simi-
lar traffic over marble tiles
produces scarcely perceptible
results.

Some most useful rules with
respect to the employment of
marble have been laid down
by Mr. T. Graham Jackson.
They are as follows :

“1. Decorative carving in
marble—as, for instance, in
cornices, capitals, and friezes,
where high relief and bold
design are required—should
be severe and conventional
Naturalism is forbidden by
the stubbornness of the ma-
terial except in the highest
subjects, such as the human
figure, which repays the ex-
pense of labor, or else in very
low reliefs, where the labor of
execution is reduced within
moderate limits.

‘2. Sculpture should be in
white marble, or if in alabas-
ter, only in such as is free
from veins or stains of color.

‘3. Moulded architectural
features, such as vases. bands,
strings, cornices, architraves,
and abaci, should be either
in white or some uniform color, without markings or
veins.

‘4, Variegated marbles should be used only for
panels or columns, or, in other words, on plain, smooth
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A SCHOOL HOUSE AND NURSERY.

We give illustrations of the Grace Memorial House,
at Providence., R. I., a building designed for the
special accommodation and instruction of young chil-
dren. Edward I. Nickerson, Providence, architect.
The estimated cost is $4,000.

—_——etr—
A New Composition.

This is a new composition designed for use in the
production of all manner of moulded objects of a useful
and ornamental character.

The composition is made by taking ten pouunds of
commercial gelatine and dissolving it in about thirty
pounds of water, to which, by preference, there has

aleohol. Where the aleohol
is used, the process of dis-
solving the gelatine is pre-

o BedRoom

alent gum, and the mixture is then brought to the
boiling point and kept at this temperature while being
thoroughly stirred and agitated until all the foam and
froth, which will arise therefrom, settles and dis-
appears and the ingredients are fully combined and
admixed, care being taken to prevent the boiling mass
from running over during the operation.

When the compound is properly prepared. twenty
pounds of paper pulp are added, and the mixture is
beaten by means of dashers or other appliances for the
purpose until the whole is reduced to a slimy mass of
uniform consistency ; and, finally, to this viscid mass
there is added sufficient pulverized alabaster or marble
dust or equivalent pulverulent mineral matter to bring
it to about the consistency of
soft putty, the thorough ad-
mixture and incorporation of
the pulverulent substance in
the mass being produced by
kneading it and working it
as dough with the hands or
by means of any known me-
chanical devices for the pur-
pose. The plastic composi-
tion thus obtained may then
be laid in a thin coat upon a
sheet or web of fibrous ma-
terial or textile fabric and
carried between two metallic
compressing rollers, one or
both of which areeither plain
or engraved or embossed with
any desired pattern, which
will operate to -firmly unite
the composition to the fibrous
web, or it may be moulded in
. suitable moulds into useful
and ornamental figures and
shapes of all varieties.

When formed in plain
sheets, the sheets may be
placed under dies which shall
operate by pressure thereon
to emboss the surface with
any desired pattern. The
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GRACE MEMORIAL HOUSE, PROVIDENCE, R. L

surfaces, either flat or curved, so as to display the
beauty of their markings to the utmost, without inter-
fering with any of the structural lines of the architec-
ture.

‘5. Colored marbles should be used with modera-
tion, too great a variety being avoided, and those of
the quieter and more harmonious tones preferred for
general use.

*“6. Strong contrasts of color on a large scale are
dangerous, and generally incline to vulgarity.

“7. Strong contrasts on a small scale, as in mosaics
and inlaid work, are necessary.

** 8. Stone and marble should be kept apart as much
as possible.”—Building News.

ferably carried on in a close steam-tight vessel by the'

aid of heat. Dried raw untanned depilated animal
skins, by preference rabbit skins, which have been cut

into fine bits or strips, or reduced to shreds, are next '

taken and placed in about thirty pounds of hot water

and thoroughly cooked and digested in a steam kettle ‘

until the water is evaporated from them and they are
left in a soft, gelatinous mass. The reduced skins are
then added to the hot solution of gelatine and tho-
roughly stirred therein, the solution being kept hot
and well agitated in a stcam kettle or digester. To
this hot solution of gelatine and reduced skins are
added about two pounds of Venetian turpentine, two
pounds of - linseed oil, and six pounds of resin or equiv-
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sheets, plates, or objects thus formed of the plastic
composition are finally allowed to dry and harden, and
will then be both waterproof and fireproof. The bard-
ening process is usually completed under ordinary
atmospheric influence within twenty four hours.

The product is said to be admirably adapted as a
covering for walls in the place of paper, and its appli-
cation to the purposes of decorative art admits of infi-
nite variety and modification.

_—_—— e ———

To DiISTINGUISH IRON FROM STEEL.—By breaking
and comparing crystallized surface, steel will show a
homogeneous, granular surface; iron will show a
streaky or fibrous surface.
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ORNAMENTAL PANEL OF A GOTHIC ALTAR IN THE CHURCH OF ST. EGIDIEN, IN BARTFELD, HUNGARY,

FANLIGHT GRATING IN A HOUSE IN BOTZEN, AUSTRIA.

The Ideal House of the Future.

There is no doubt that the ideal house of the future,
whether large or small, will bein the country, and that
this massing together of humanity to be found now in
our great cities will come to be considered simply bar-
barous. Even for the rich, who can claim fullest
space the city, with its undercurrent of crowded, fes-
tering, noisome life, holds contamination; while for
the poor themselves, what word is strong enough to
express the degradation of the word home that is
theirs !

Nor is it possible, even under the most favorable cir-
cumstances, to count “flats” or apartments as anything
more than the travesty of comfort in its best sense.
‘Ruskin is right when he denies to cities any possibility

SUGGESTIONS IN DECORATIVE ART.

of the best development for human life ; and though
they have their uses, and we could ill dispense with
many good things to which they have given birth, they
are responsible for such hideous evils that one longs at
moments to see them. their pride and their magnifi-
cence, and “the bitter cry of outcast ” life in their
midst, engulfed like those lost cities of old.

The home spirit is strong in many a city flat, and
consecrates many a stately mansion as well as the
narrowest tenement; but the true home must be in
the country. quite accessible, it may be, from the city,
but always owning certain indispensable and inaliena-
ble characteristics. The house that has not its own bit
of land, its own possibilities in the way of garden or
orchard, even if that orchard sum up as only one old
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apple tree, has not the right to the title *‘ comfortabie.”
Building associations all over the country are making
building possible for even very limited incomes, and
these associations are supplemented by work from our
architects that gives us every form of inexpensive
design, and proves that beauty and chespness can go
hand in band.—Cosmopolitan.

THE cause of single and double rainbows is due to
the combined reflection and refraction of the sun’s rays
from drops of rain. The rain must be on the side away
from the observer. The position of the rainbow de-
pends on the height of the sun, and rain drops at dif-
ferent definite elevations can produce the effect, so that
double or triple rainbows are possible.
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A SEASHORE OR BEACH HOUSE.

We give from Building a very pretty sketch for a sea-
shore residence. It is picturesque, roomy, has a spa-
cious piazza, and presents several other attractive fea-
tures. The cost for such a dwelling would be about
ten thousand dollars.
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Exhibition of Building Materials, Brussels.

A leading feature in the programme of the Belgian
Society of Engineers and Manufacturers is the holding
of special exhibitions, of which, besides the loan collec-
tion of M. De Lesseps’ plans and models of the Suez
and Panama canals, four have already taken place,
viz., iron and steel permanent way for railways and
tramways ; methods of illumination, retrospective and
actual ; India-rubber and its applications; and tele-
phonic apparatus. These have been held in the
society’s hall, forming part of the Brussels Bourse ;
and lectures connected with the subject of exhibition
or individual exhibits have been given on Friday
evenings. Such has been the interest attaching to
these exhibitions, that latterly they have been open to
the public at a small fee.

The fifth exhibition, which remained open until the
19th June, was devoted to building materials found or
made in Belgium, but excluding the metals, and has
drawn together a large number of materials a few of
which merit notice on account of their interesting
character or novelty. The Belgian marbles, which are
largely exported to England for mantel pieces, are well
represented,the Societe Anonyme de Merbes-le-Chateau
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sending no fewer than twenty specimens. It may be
mentioned, incidentally, that it is chiefly the red
varieties, of which the Rouge Royal is a type, that are
known in England ; but the black with white veins also
merit attention.

Specimens of the principal Belgian marbles, prepared
like microscope subjects for studying the origin and
structure of the Devonian limestones, have been lent
by the director of the Brussels Natural History Museum.
They are only one-tenth of a millimeter thick, and
have been prepared by grinding one face perfectly
true and smooth, and cementing a glass plate to it, the
other side being ground down to the desired thickness,
and also protected by a glass plate. Placed in vertical
frames, the specimens may be examined, with the aid of
the magnifying glass, by looking through them toward
the natural or an artificial light.

The floor shown by Damman and Cassard consists of
shallow concrete arches turned between light rolled
iron or steel joists, the concrete having internal dove-
tails left in its upper surface, which is made flat, and
completely covers the joists. Over this surface liquid
asphalt is poured, and while it is still hot the pieces
of wood forming the parqueterie are bedded in it.
Grooves are made in their longitudinal lower edges,
two of them forming together an internal dovetail, so
that when the asphalt sets it securely clamps the wood
down to the concrete. The floor thus produced is solid
and noiseless, whileat the same time beingsound proof,
damp proof, and practically fire proof. A modification
of the above, in which the parqueterie pieces are con-
nected with asphalt to tiles having a conical hole in
the middle of each, has been laid down at the Hotel de
Ville, the Palais de Justice, and the Palais dela Nation,
Brussels,

i ..\!7 ‘
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The Societe Anonyme des Fours de Laeken makes
hollow slabs of plaster of Paris for filling up the space
between two rolled joists. The Societe Anonyme des
Deux Nethes accomplishes the same object with
hourdis, or slabs made of burnt clay, hollowed out in
the direction of their length, and provided with longi-
tudinal ribs or feathers for strength. . Leon Cham-
pagne et Cie make for this purpose voussettes, or hol-
low bricks approaching in form to that of the wedge,
which they claim to be quite as efficient and less
costly.

Picha Freres. of Ghent, strengthen all their articles
made of cement with a stout iron wire framework in-
serted in the middle during their formation. Renette
et Cie, of Ghent, sink wells in sandy soils with the aid
of hollow cylinders composed of concrete, coated and
lined with cement, which not only prevent accidents
due to earth falling in while sinking, but also secure a
pure supply by intercepting surface water. In sinking
a well, the ground is first leveled, and then the bottoimn
ring, having its lower edge splayed out and beveled, so
as to sink easily and make a way for the rest, is laid
upon the surface. The earth inside is then excavated,
when the ring sinks by its own weight. When
its top is level with the surface, another ring is added ;
and the socket joint is cemented, so as to be water
tight. This process is continued until water is reach-
ed, when a special dome-shaped ring with aper-
ture is placed on the top, without, however, being
cemented, in case it should afterward be found neces-
sary to deepen the well.
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Chimneys of the Ancients,

It has by some been considered doubtful whether the
Greeks and Romans, during the period of their great-
est eminence for architectural productions, had any
chimneys in their dwelling houses; but as Homer,
Aristophanes, Virgil, and Appian are supposed to men-
tion or make allusion te them, it has been inferred by
other writers that they were not wholly unknown to
those ancient builders. The oldest  certain account of
the use of chimneys is stated to be 1347, and it is con-
jectured they were invented in Italy. Smoke jacks,
which must have been invented subsequently to chim-
neys, are supposed to be of German origin ; and, from
a painting which is known to be older than 1850, it is
supposed they were in use before that period. In the
houses discovered at Herculaneum and Pompeii. there
are, it issaid, nochimneys ; but they appear all tohave
been warmed by means of flues and a subterraneous
furnace. Stoves and flues, it is thought probable, were
introduced about the time of Nero. Seneca relates
that, in his time, there were invented certain tubes,
which were placed in the walls, by which the heat of
the fire was made to circulate and warm equally the
upper and lower apartments. These observations have
been quoted as proofs that chimneys were unknown at
those periods, but have they not a contrary tendency ?
It appears more probable that a chimney should fur-
nish the idea for such stoves than the use of stoves
should be known before chimneys. In the Old Testa-
ment there are several allusions to furnaces for the
smelting of iron and other matals, which would appear
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A SEA-SIDE DWELLING.

A new roofing substance is shown by E. Perret, of to leave no doubt of the use of chimneys being known

Vilvorde, in his ‘‘ unalterable cloth” for superseding
the so-called bitumenized felt, which soon becomes
disintegrated under a hot sun. The flax tissue isim-
pregnated and coated with a bitumen derived from
petroleum, to which are added small quantities of na-
tural bitumen, resin, and chalk ; and the upper side is
sanded to prevent adhesion when the clothisrolled up.
The cloth is laid on battens, or on the rafters, which
may be 12 or 15 inches apart, the lower portion of a slop-
ing roof being covered first with a continuous length.
Another length is then laid above, with a 3 inch lap, and
so on till the roof is zovered, the upper length being
folded overtheridge. The cloth is held down by washers
of the same secured by zine nails, and requires no coat
of tar or other substance.

A new drying oil for house painters, to take the
place, at half the cost, of linseed oil, driers, and turpen-
tine, is prepared from petroleum by Rave, Annez et Cie.
Besides the lower cost, the special advantage is that the
oil dries so quickly that several coats may be applied
in a day—a matter of great importance when a tem-
porary structure is required in a hurry. It is asserted
that the oil will unite chemically with all paints ex-
cept white lead, which may be replaced by zinc white,
and chrome yellow, for which Naples yellow may be
substituted. It is also claimed that this is the only
oil that may without difficulty be laid on cement and
combine with it,and through which tarred or bitu-
menized surfaces will not show.—Jour. Soc. of Arts.

-
¢

FuLL drawings, details, and specifications, ready for
the builder, for any of the buildings illustrated in this
publication, may be obtained at thisoffice on moderate
terms. Munn & Co., architects, 361 Broadway, N. Y.
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at a very early period, especially to the Egyptians (see
Gen. xvii. 15, Deut. xx. 4, and Ezekiel xx 22). In Nehe-
miah, the towers of the furnaces are spoken of. In the
First Book of Samuel, xxx. 30, a city is called the
smoking furnace (Chor Ashan), probably from the
number of chimneys erected in it. The Arabhic root
renders the word *‘ round ;” they were, no doubt, built
in the form of a round tower of lofty height, like some
of the chimneys of manufactories at the present day.—
Seth Smith.
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Preservation of Wood by Lime,

I have for many years been in the habit of preparing
home-grown timber of the inferior sorts of fir—Scotch,
spruce, and silver—by steeping it in a tank (that is, a
hole dug in clay or peat, which was fairly water tight)
in a saturated solution of lime. Its effect on the sap
wood is to so harden it and fill the pores that it per-
fectly resists the attacks of the little wood-boring beetle,
and makes it, in fact, equally as durable as the made
wood. I have a mill which was lofted with Scotch fir
prepared in this way in 1850, and it is in perfect preser-
vation The timber is packed as closely as it will lie in
the tank. water is let in, and unslaked lime is thrown
on the top and well stirred about. There is no danger
that the solution will not find its way to everything in
the tank. Ileave the wood in the solution from two to
three months. by the end of which time an inch board
will be fully permeated by it. Joists and beams would,
of course, take a longer time for saturation ; but in
practice we find that the protection afforded by two to
three months’ steeping is sufficient if the scantlings are
cut to the sizes at which they are to be used. —Fisld.
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TENEMENT HOUSES OF MODERATE COST.

We give herewith illustrations of some tenement
houses of pleasing appearance and moderate cost at
Kansas City, for which we are indebted to the North-
western Architect. We estimate the cost of these
houses, in this vicinity, at $20,000 for the three. These
buildings occupy a frontage of about 100 ft. by 50 ft.

Vermont Marbles.
BY ARTHUR LEE.

The rise and progress of the marble trade in the
United States of America has been of a most extraordi-
nary character. The first marble quarry in the coun-
try was opened in Vermont in 1785. Shortly before
the year 1800, works were erected for the sawing of
marble at Marbledale, near New Milford, Connecticut.
It is said that the first tombstone made out of Ameri-
can marble was erected in 1790, and was the work of
one Jonas Stewart, a marble cutter of Dorset. An ex-
amination of the headstones in the graveyard at New
Milford proves that the oldest of them are of sandstone

P
>

marble is mottled and veined in a manner peculiar to
itself. Some of it is dark, with a ground of deep blue,
with nearly black veins. Another variety is nearly
white with clouded veins. Both descriptions are sound,
and take a good polish. Quarrying operations were
commenced in 1836, although they were not pursued
with much spirit until some years later. The quarries
are well situated, above the railroad and mills, so that
blocks are readily transported. The falls of the Otter
are made use of as a motive power to drive the saws,
the polishing beds in the finishing shops, and the drills
in the quarry. It was here that the first successful
channeling machine was employed. These machines
are now in operation all over the States. It is calcu-
lated that since 1863 over five millions of square feet
have been cut by them. The channeler is a locomo-
tive machine which runs on steel rails placed on the
quarry fioor. The gang of cutters forming the drill is
composed of five steel bars, 7 ft. to 15 ft. long, sharp-
ened at the ends, and securely clamped together. The
center cutter is the longest, and the two outside cutters

from the Connecticut Valley, and of slate. Those of
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somewhat later date are of mmarble, and have been evi-
dently worked by hand from the rough block. Those
bearing a date soon after the beginning of the present
century have been cut on one or both sides with a saw.
The date of the first working of American marble is,
therefore, fixed with tolerable certainty, and it is evi-
dent that a trade which has now assumed enormous
proportions has been built up in less than a century.
Marble is now used for building purposes in the
States on a scale which may astonish the architects of
the Old World. In New York it is superseding the
brown freestone or sandstone of which such a great
part of the city is built. The great bulk of the trade
centers in Vermont. In that State the quarries are
worked with every mechanical means which the in-
genuity of man has been able to devise. In the year
1882 it was calculated that the capital invested in the
production of American marble in the States of Ver-
mont. Massachusetts, Connecticut, New York, Pennsyl-
vania. Maryland, and Tennessee was £2,500,000sterling,
two thirds of which was invested in quarries and one
third in mills and mwachinery. The number of work-
men engaged was 6,00, and the annual production
amounted to 2,200,000 cubic feet, valued at £900,000.
The principal workings in Vermont are at Suther-
land Falls, Rutland, and Dorset. The Sutherland Falls
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opportunities for the extraction of large blocks. A
small town has been built near the falls for the accom-
modation of the workers.

At Rutland, a pure white marble is found. There
are several quarries in the neighborhood of the town,
and the marble bears a high reputation. There are
quaries of clouded and veined white, and of dove
color as well as statuary. The marble is found on the
western slop of a range of low hills running north and
south. The thickness of the beds worked varies from
50 ft. to 120 ft. They are inclined at an angle which
averages about 45°.

Quarrying operations were commenced in the year
1838, and a few years later trade in * Rutland marble ”
had become firmlyestablished. The deposits proved to
be abundant and of sound quality, and were sources
of large profits to the proprietors. The marble indus-
try of Rutland has been a prosperous one, and at the
present time it is calculated that some 2,000 men find
employment in the quarries, mills, and workshops.
Rutland statuary is said to be too soft for ordinary
purposes. This complaint may possibly arise from the
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arrangement away from the center. As the machine
runs backward and forward over the rails the cutters
deliver their strokes at the rate of 150 per minute.
Deep, narrow furrows are cut into the solid stones, and
long parallel blocks are thus formed. Close after the
channeler runs the gadding machine. This drills cir-
cular holes along the bottom and sides of the blocks,
into which wedges are introduced, and the stone is
split from the bed. The Wardwell channeling ma-
chine, which is most commonly in use, cuts a continu-
ous groove at the rate of 5 to 150 square feet per day,
thus doing the work which could be done by 50 to 100
men by the old hand process. The expense of working
the machine is about £2 per day. The advantages
gained by use of the machines are therefore obvious.
The diamond gadder does its work at the rate of about
180 ft. per day as against 12 ft. by hand labor. Three
men are required for each channeler and two for each
gadder. As a consequence of this mode of getting the
stone, the quarry appears like a hollow cube cut into a
hill. The sides are nearly perpendicular walls, and
the bottom is a marble floor over an acre in extent.
Across this floor the channeling machines work.

Sutherland Falls marble is much used for building
purposes. The spire of Grace Church, New York, is
built of it. The formation of the beds gives great
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fact that the principal supply has hitherto been pro-
duced from the upper layers. It is now claimed that
the lower layers have produced a statuary which is
of a much better texture than any formerly worked.
At the State House in Montpelier there is a statue of
Ethan Allen of heroie size ; this is the work of Larkin
J. Mead, and is sculptured out of Rutland marble.
The marble is certainly not so easy to work as that of
Italy ; it is what is called ‘‘ plucky "—that is, given to
breaking away before the chisel, unless great care is
used.

The sand blast was first employed for the cutting of
marble at some marble works in West Rutland in
1875-76. A contract was taken by which 254,000 letter-
ed headstones, having dimensions of 3 ft. in length,
10 in. in width. and 4 in. in thickness, were placed in
the national cemeteries at an expense to the govern-
ment of about £173,000. The monuments were for the
purpose of marking the graves of soldiers, and the
application of the sand blast for the purpose of cut-
ting the inscriptions enabled the work to be so cheaply
done. Letters and figures of chilled iron were placed
on the stone to be cut, and the blast was then turned
on; the portions of the stone unprotected by the iron
were eaten away by the force of the blast, and the

inscriptions were left standing in relief. By this me-
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thod the name, company, regiment, and rank of a
soldier could be put upon a stone in less than five
minutes of time.

Between Rutland and Sutherland Falls there is
found the quarry of the Columbian Marble Company.
This marble -is almost black, but with a mottled sur-
face ; it is much used for mantelpieces and monu-
ments.

At Pittsford there are three beds br veins of marble
which run through the town north and south. The
east bed is of the same character as Sutherland Falls
marble, of which bed it is probably a continuation ;
the middle bed is separated from the easterly one by
about 200 ft. of limestone rock. This bed is about
400 feet wide, and contains marble of all shades, rang-
ing from white to dark blue. Marble from the Pitts-
ford quarries has been used in the construction of
several large buildings at Boston—notably the Con-
tinental building, Commonwealth hotel, and the
Blackstone National Bank building.

About a mile to the south of Pittsford some marble
is quarried known as ‘‘ Florence marble.”
It is dark blue in color, mottled and
veined. The quarries were first opened
in 1880, and the production rapidly as-
sumed large proportions. In 1884 it was
calculated that the output was nearly
10,000 tons.

Another dark, dove-colored marble is
found at Brandon. Several quarries have
been opened near this town, but only one
is now in active operation.

At Middlebury there are extensive de-
posits of white marble, which some years
ago were very largely worked. Little in
this way has been done of late, as the
marble, although of good color, has proved
to be so generally unsound that the work-
ing of it has not been remunerative.

The first attempt to manufacture mar-
ble upon a large scale which was made in
the States originated in Middlebury. In
a history of this town by Judge Swift,
there is an interesting quotation from a
pamphlet written by Professor Frederick
Hall, and published as long ago as 1821,
which is as follows :

‘“ Proceeding down the creek on the
western side, after passing two sawmills,
two grist mills, a clothier’s works, and
some other establishments of minor im-
portance, you come to the marble factory.
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caps and sills, sideboards, sinks, and various other
kinds of furniture. These articles are transported to
Montreal, Quebec, Boston, New York. and even Geor-
gia The machinery has sawn annually from five to
ten thousand feet since the year 1808.”

At Larrabee’s Point, in Shoreham, Addison County,
thereare deposits of black marble which closely ap-
proach Kilkenny marble in appearance. The quarries
are not now in active operation, but several polished
chimney pieces made of it are to be found in some of
the older houses in the neighborhood. At one time it
appears to have been in much favor.

La Motte marble is another black marble of similar
character, but more fossilized. It is found near the
west shore of the island of La Motte in Lake Cham-
plain. It is in considerable demand for the making of
flooring tiles, and finds some employment for monu-
mental purposes.

At Swanton, in Franklin County, there is found a
dove-colored marble, which was much used for grave-
stones down to the year 1850. In that year the work-
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sawing plant was in full swing, the harder layers of
stone were worked, and the sawn marble found a ready
market In 1840, before the introduction of Italian and
Rutland marble, the demand for Dorset marble was
beyond the supply.

What is known as Vermont Italian marble is worked
up the mountain at East Dorset. This marble is al-
most exclusively used for monumental and decorative
purposges. The production reaches an annual average
of over 30,000 cubic feet.

A quarry known as the Freedley Quarry, situated a
little further to the north, has been worked since 1820,
and is still producing a white marble, much used for
building purposes. The quarry is high up in the
mountain, and the blocks are sent down by means of
an inclined railroad. The apnual production of the
Freedley quarry averages 40,000 cubic feet.—Building
News.

—_—— -

SUBURBAN HOUSES.

We give from the Real Estate and Builders' Monthly
three designs for dwellings of moderate
cost. No. 1 may be erected in this vicini-
ty for about $4,200; No. 2 will cost about
$3,200, and No. 3, $5,200.
Snow Sheds on the Cascade Mountains,
A shorttime ago thereappeared a state-
ment to the effect that the Northern
Pacific Railroad would have to snow-shed
about forty miles of its line, to protect it
during the winter months. This is er-
roneous. The length of the mountain
grades and switchback entire (the only
portion of the line where sheds will be
required) is but 20 miles, and only a por-
tion of this will require snow sheds. We
are informed by division engineer Huson
that the entire amount of snow sheds
required on the Cascade division will not
exceed eight miles. Statements have
also appeared in various papers as to the
probability of blockades upon this por-
tion of the road in the future. A com-
parison with the Central Pacific Railroad
may be of interest in this connection.
On the latter road, through Blue Canyon
and Emigrant Gap, there are 30 miles of
continuous snow sheds, and the snow
falls to the depth of twenty-four feet.
The greatest depth upon the grade of the
switchback last winter (which was un-
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No. 3.

EXAMPLES OF SUBURBAN HOUSES AT HAMILTON HEIGHTS, FORT HAMILTON, N. Y.

The marble of this village, which is now wrought on a
large scale, and is extensively approved over the coun-
try, was discovered by Eben W. Judd, the present pro-
prietor, as early as 1802. A building on a limited plan
was erected, and machinery for sawing the marble was
thus put in operation. In 1806 a new and commodious
building, two stories high, and destined to comprise
sixty saws to be moved by water, was erected. In
1808 this enlarged establishment went into operation,
and has continued to the present day.

‘*“ The saws are made of soft iron without teeth, and
are similar in form to those which are used for
sawing marble by hand in the large cities in Europe
The marble until lately has been obtained chiefly from
a quarry situated within a few feet of the mill. It is
raised from its bed partly by means of wedges, but
principally by blasting. The marble, after being sawed
into slabs, is manufactured into tombstones, curriers’
tables, panels, mantelpieces, hearths, window and door

ings were abandoned, as the quarries could not com-
pete with those opened at Rutland.

South of Rutland the celebrated Dorset marbles are
found. These are situated near the town of that name,
in Bennington County, Vermont, and are, for the most
part, worked in the sides of Dorset Mountain or Mount
Eolus. This is a mountain of marble with a cap of
slate on the top. The slate is estimated to be 498 ft. in
thickness and the limestone and marble 1,970 ft. Some
200 ft. below the slate, white marble, used for building
purposes, is quarried, and 400 ft. lower a finegrained
white marble is found, which is in great request for
monumental purposes The first quarry was opened in
1785. and sawmills were erected in South Dorset in 1818.

Before that date the stone was taken from the top or
outer edge of the layers, where the strata could be
readily split into flags of a thickness of some four or
five inches. These flags were then worked up into the
required shape with mallet and chisel. When once

© 1887 SCIENTIFIC AMERICAN, INC

usually severe) was less than fifteen feet. With the
road in operation, plows running continually to pre-
vent the snow from accumulating upon the track, and
the protection afforded by the sheds to be erected, the
chances for blockades are 3light. When the big tun-
nel is completed next year, and the seven miles of
switchback line are dispensed with, the probability
of blockades will be still more remote.—Ellensburg
(Wash. Ter.) Leader.
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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.
I Plans for the alteration and enlargement or improve-
ment of buildings are also supplied.
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AN OHI0O DWELLING.
We give the plans, elevations, and perspective view | trusive as possible.

where the architect would wish to keep them as unob-|ting the corner boards entirely. The corner is flashed

In much of the more recent | with zinc against the boarding and the clapboards are

of an eight room house, the estimated cost of which is | Buffalo work this difficulty is obviated by simnply omit- | run out to the edge and mitered, or cross-lapped like

about $5,000 in this vicinity. W.C.
Bartell, architect, Tiffin, Ohio. The
estimates include hardwood mantels
for library, dining room, and sit-
ting room, and Jackson ventilating
grates for each. The plumbing con-
gists of bath tub, water closet, and
wash bowl in bath room, and wash-
bowl in space between kitchen and
hall, and boiler connected to range
in kitchen. A sideboard in dining
room, hardwood finish on first floor,
and pine finish on second floor, and
to be first class throughout.

The Corner Finish.

A correspondent of the American
Architect says: The Buffalo archi-
tects have adopted one usage which
is not entirely unknown about Bos-
ton, though there seems to be a
feeling here that it is not practica-
ble. Every one knows how trou-
blesome it is to satisfactorily ar-
range the corner boards of a clap-
boarded house. A regular pilaster
finish, such as looks so well with a
colonial design, is not always desir-
able or possible, and an ordinary
corner board is apt to unpleasantly
mark the angles of the house just

shingles. Ineither case, the corner
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is perfectly tight against the wea-
ther. There is a house on North
Street, just beyond Delaware Ave-
nue, which well illustrates this us-
age, and is besides so successful in
its color that it is worth while to
notice it a little in detail. The
lower story is in a rather dark red
brick. The second story is clap-
boarded and portions of the gables
are shingled, both surfaces being
stained a rich, warm brown. The
upper portion of the front gable is
filled with rough plaster, stuck over
with bits of opaque glass, and left
a light gray tone. Theroof is cov-
ered with blue slate. The outside
finish is painted a dull Venetian
red in the lower story, the archi-
traves, etc., above being a very
dark green, the sashes red, and the
inside blinds white. The general
effect is charming, just enough
brightness about the windows to
relieve the general sober colors,
and with only the difference in tex-
ture between clapboards and shin-
gles to mark the two upper stories.
Dark tones for house painting seem
to be the rule in Buffalo.
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Granite.

True granite in its most ordinary form is one of the
most easily described and certainly recognized of all
rocks. It is a granular, crystalline aggregate of the
three minerals feldspar, mica, and quartz. Its name is
sometimes said to be derived from its granular strue-
ture, but Jameson derives it from ‘‘geranites,” a term
used by Pliny to designate a particular kind of stone.
Ordinary granite varies according to the composition
of feldspar and mica composing it, according to the
relative proportions of those minerals to each other
and to the quartz, and according to the size of the
crystals and the state of aggregation of the several
constituents. The feldspar of granite may be either
orthoclase or potash feldspar, frequently flesh colored,
but sometimes white; albite or soda feldspar, general-
ly dead white ; an intermixture of these two minerals;
or, lastly, a feldspar containing both potash and soda,
which may be called soda orthoclase or potash albite,
as the case may be. Other varieties of feldspar, except,
perhaps, in some instances oligoclase, are never found
in granite as constituents of the mass. The mica of
granite varies greatly in color and luster, being some-
times dark, coppery brown, passing into black, some-
times green, sometimes golden yellow, and sometimes a
pure silvery white. Whether its chemical constitution
be equally various is, perhaps, hardly yet sufficiently
ascertained. The quartz is commonly colorless or
white, but sometimes dark gray or brown. The pro-
portions of the three constituents vary indefinitely,
with this limitation—that the feldspar is always an
essential ingredient, and never forms less than a third,
rarely less than half, the mass, and generally a still
larger proportion. Sometimes the mica, sometimes the
quartz, becomes so minute as to be barely perceptible.
The state of aggregation of the mass varies also great-
ly, some granites being very close and fine grained,
others largely and coarsely crystalline. The colors of
the rock are generally either red, gray, or white ; the
first when the feldspar is fresh colored, the latter when
it is pure white, the intermediate gray tints depending
chiefly on the abundance and color of the mica, but
sometimes on that of the quartz. Large and distinct
crystals of feldspar sometimes occur disseminated at
intervals through the mass, giving the rock a porphy-
ritic texture. It is then called porphyritic granite.
Other minerals besides the three mentioned above
sometimes occur in granite. Among these are horn-
blende, actinolite, tourmaline, schorlchlorite, and stea-
tite. When hornblende is abundant in rock, and the
mica becomes scarce or altogether disappears, it be-
comes a syenite.—J. B. Jukes.

—_— s er—
DESIGN FOR A BANK BUILDING.

We give the frontelevation of the new Third National
Bank building at Knoxville, Tenn., built for Mr. Frank
McNulty, Baumann Brothers, architects.

The building is constructed of Tennessee marble, has
an open timber roof, plate and art stained
glass in front, tile floor ; interior finish is

THE PIETSCH HOUSE TRAP.

We illustrate herewith several views of the sewer gas
trap devised by Mr. Herman Pietsch, of 360 Fulton
Street, Brooklyn, N. Y., which haslately attracted con-
siderable attention on account of the favorable report
upon it made by the Brooklyn health board.

The

Fig. 8.

device has been known and used for several years, and
has made a good record for itself in respect to the
special claims made for it by the inventor on the score
of cleanliness, effectiveness of its sealing quality, and
its positive protection against siphoning, which last
named is one of the most serious obstacles to the effect-
ive operation of sewer traps in general.

Of the cuts, Fig. 1 represents an exterior view and

Fig. 2 a vertical section of the trap. It isusually con-
structed of glass (save the metal cover), so that its con-
dition may be inspected from time to time without the
necessity of removing it for that purpose. It is speci-
ally designed by the inventor for use in connection
with wash basins, bath tubs, kitchen and pantry
sinks.

Referring to Fig. 2, the trap will be seen to consist of
an outer vessel of cylindrical form, provided above
with a brass or metal cap, through the center of
which the inlet pipe passes. This inlet pipe is pro-
vided with a female screw coupling to screw directly
upon the outlet pipes of the wash basin, ete., and pro-
vided below with a neck, to which, with the aid of a
proper coupling, the outlet pipe leading to the sewer
is attached. Inside of the outer cylindrical cup is a
smaller one, suspended within it by means of metal
clamps, and into which, almost reaching its bottom,
the inlet pipe from the fixture to which it is attached
is made to project. From the side of this inlet pipe a
small tube projects, just above the inner bowl. This
is provided with a gate or cover, held in place by a
double hinge. operating automatically.

The operation of the device is substantially as fol-
lows: The waste water enters the trap through the
inlet pipe, cischarging itself into the inner cup, over-
flowing from this into the annular space between the
outer and inner vessels, and then passing off through
the outlet pipe to the house drain. The course of the
waste water is indicated by arrows in the sectional cut,
Fig. 2. The shape of the apparatus is such that
siphonage will be rendered difficult; but to guard
against the possibility of such an accident, the valve
in the inlet pipe. before referred to, is provided. So
soon as any notable difference of pressure is manifest
from the sudden injection of water into another trap
on the same line, the hinged cover opens, and air
enters, producing an immediate equilibrium of pres-
sure.

Fig. 3 represents a form of the apparatus made of
metal, and intended more particularly for use in con-
nection with bath and wash tubs. The body of this
variety of trap is of tinned malleable iron, and the arm
on top is of brass, working on a swivel, with a lock nut
under the cover. whereby the trap can be placed at
any desired angle.

The maker presents a large array of claims to excel-
lence for this device, from which we cull the more im-
portant: The closeness of the trap to the utensil ; the
readiness with which it may be removed from the
utensil by uncoupling ; its cleanliness, derived from its
scouring qualities ; the small amount of water needed
for cleansing ; the impossibility of any sewer pressure
to force any gas through the water seal, and, as a
corollary to this, the impossibility of the loss of the
seal by siphonage or evaporation.

The Pietsch trap, as above noted, has been tested
lately by the Brooklyn health authorities, who niade

a very flattering report upon its merits,

of oak, fitted with latest improved bank
fixtures.

The cost was ten thousand dollars.
is a very attractive and elegant design.

It

Brick Dust Cement.

According to a statement of Mr. Miles,
a well-known engineer, it is a fact pecu-
liar to Spanish countries that ordinary
brick dust, made from hard burned, fine-
ly pulverized bricks, and mixed with
common lime and sand, is universally and
successfully employed as a substitute for
hydraulic cement. Mr. Miles says that
during an engineering experience of some
six years in Cuba, his opportunities were
ample for testing its merits, and he found
it in all respects superior to the best
Rosendale hydraulic cement for culverts,
drains, tanks, or cisterns, and even for

roofs. In an experiment to test the
strength of this produect, it was found
that a block of it, one-half inch in thick-
ness, without sand, and after an immer-
sion in water for four months, bore, with-
out crushing, crumbling, or splitting, a
pressure of fifteen pounds per square
inch. It is thought that, by the addition
of pulverizing mills to brick yards, to
utilize the waste and broken bricks, a
profitable manufacture might be car-
ried on.

¢

A BELL, for which the claim is ad-

and, as a consequence, it is now entered
on the list of traps which are permitted
to be introduced in plumbing work in
that city. The judges of the American
Institute exhibition likewise awarded it
the medal of superiority in the class to
which it belongs, for the years 1883, 1884,
1885, and 1886.
—_—aror————
Excavating in Frozen Ground.

It is often necessary to make excava-
tions for pipes in very cold weather, un-
der which conditions the operation is
dificult. The trouble due to frost can
only be remedied by thawing out the sur-
face.

The Elettricita says that quicklime
has been tried with success. The surface
where the excavation is to begin is cov-
ered with alternate layers of lime and
snow. The lime becomes slaked, and
heats the soil so effectually that after ten
or fifteen hours it can be dug up with the
greatest ease, even where the cold is ex-
cessive. Where there is no snow, water
can be used.

— gt e—————

THE Master Builders’ Association of
Boston have bought the edifice Nos. 164
to 170 Devonshire Street, in which their
rooms are located, paying for the same
the amount of $250,000. The building is
a four story granite structure. The asso-
ciation proposes to add two or three sto-

vanced that it is the largest in the

ries more to its height as soon as the leases
now existing expire, and then make it a

world, has just been christened at Berlin
by the Archbishop of Cologne, in the
presence of the civil and military author-
ities of the district. It is hung in the
cathedral, and is called the ‘‘ Emperor

s I%F{@NT EfLevarian —

first-class office building, with opportuni-

8, it P niriie ty of enlarged accommodfxt.ions for thel.n-
a3 T EWTRGTS selves. The property adjoins the Equit-
) Ry T able Life Insurance Company’s building,

Bell.” It received the name of ‘‘Glo-
riosa” at the christening.

DESIGN FOR A BANK BUILDING.

© 1887 SCIENTIFIC AMERICAN, INC

and runs through from Devonshire to
Federal Streets, covering 6,662 feet.
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Caen Stone,

The general character given of the Caen stone is
that all the beds are of the same quality, and all equally
adapted for building purposes; byt evidently, from
the information which I collected on the spot, and
subsequently in London, there are modifications in
each bed, as may be reasonably supposed, and as ex-
perience teaches us in the quarries of other oolitic
stones in Bath and Portiand. Various veins traverse
the beds in all directions, and have a white appearance.
This white substance is equ'ally hard with the stone
itself, and if a stone be laid with its bed parallel with
the direction of these veins, it is of little consequence,
but they, of course, indicate a certain unsoundness or
division in that part; and if the stone be laid with this
vein in a vertical direction, the block will run the
chance of being fractured by a weight, or, if near the
surface, it probably may admit the wet. These veins
are not like those in the Bath stones, which are hard,
consisting of crystallized carbonate of lime, and run-
ning always in a vertical or inclined direction, and not
liable to separation. In general, it is considered that
the blocks of Caen stone may be placed in construction
in any direction, except when the white veins are per-
ceptible. It issaid that the most experienced eye can
hardly detect the different qualities of the stone in the
block when once they have been removed from the
quarry, as the action of the quarryman’s tool on the
surface hardly offers any indication, and there is no
appreciable difference in the appearance of the granu-
lar formation.—7'. L. Donaldson.

A COTTAGE AT CAMBRIDGE, MASS.

This cottage is to be erected in Cambridge, Mass.,
for C. B. Moller, Esq. The designs, which are by Mr.
C. H. McClare, architect, Cambridge, Mass., represent
a house of modern design, conveniently arranged,
which it is estimated can be built for four thousand
five hundred dollars.

The vestibule is roomy and convenient, and is an ad-
vantage to any house, making it warm in winter and
cool in summer. The hall is large, with an alecove win-
dow, and is used for a reception room, and is connected
with parlor by double sliding doors, and with dining
room and kitchen by swing doors.

The parlor and dining room are connected by slid-
ing doors, and each has wood mantels and hard-coal
grates. The kitchen is large and convenient, with en-
trance to dining room through pantry. The second floor
isreached by stairs from the hall, and contains four
chambers with large closets to each, and large bath
room, which is directly over the sink in the kitchen,
which keeps the water confined to one corner of the
house. thereby saving expense in plumbing. The attic
contains two large bedrooms and large closets, and is
well lighted.

The foundation is of rough stone, twenty inches thick
to grade line and eight inch brick
to sill.

The frame is of spruce, sheath-
ed with hemlock boards, overlaid
with resin sized paper. The
outside finish is of white pine,
with spruce siding to belt cor-
nice, and plain shingles above,

LOVE-LIES-BLEEDING.
(AMARANTHUS CAUDATUS GIBBOSUS.)

There are few annuals that give a better return for
judicious care and attention than the many members
of this highly ornamental genus, and more especially
the forms of the kind represented in the accompanying
illustration. We rarely see the amaranthuses devel-
oped as they should be, and this,” we believe, is not so
much the fault of the soil or theseason as of the grower,
who treats these choice annuals the same as others of a
hardier nature. A. caudatusand the variety Gibbosus

speciosus, and a few others, if properly treated and
allowed to fully develop their stems, are capable of
forming pyramids five or six feet in height, hung round
with the long, graceful, tail-like racemes of bright-
colored stems, flowers, ete. It is waste of time to plant
them so many inches apart, as the plants will not
have room to develop in such close quarters. When
grown in vases or isolated in light, rich soil, the pecu-
liar character of these plants is brought out in a very
striking way. They may also be used with good effect
in sub-tropical beds, in company with castor oil plants,
solanums, wigandias, ete.—K., the Garden.
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MEessrs. 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 estimmatesaccurate and our plans com-
plete, so that when placed in the builder’s hands no
difficulty is experienced in the construction. Our
work goes to all parts of the country, and gives very
general satisfaction. We shall be pleased to hear from
those who contewplate building.

Wood Carpet.

The manufacture of wood carpet is a developing in-
dustry in Chicago. There are but four wood carpet
factories in the United States—one in Philadelphia,
two in Cbicago, and one in Racine, Wis. For several
years after parquetry flooring was introduced into the
United States, John W. Boughton, of Philadelphia,
and L. Benedict, of Chicago. divided the wood carpet
business of the entire country between them. Mr.
Benedict now has a carpet factory in connection with
his basket works at 40 Green Street, between Erie and
Chicago Avenue, Chicago. He uses oak, maple and ash
largely, though the finer woods, such as walnut, cherry,
mahogany, rosewood and ebony, are worked into the
finer makes. Of oak alone about 200,000 feet a year is
consumed. Ash and maple are next in amount of con-
sumption.

The use of wood carpet is constantly on the increase,
and there is scarcely any limit to the prospects for it.
1his kind of floor covering can be made so as to sell as
cheaply as a good quality of ingrain, or it can be so
wrought with costly woods as to sell at $1 or more a
foot. Good oak, ash, and maple carpet can be sold at
between eighty and ninety cents a yard. Finished in
oil, it is good enough for any ordinary use. For wain-
scoting and ceiling it is admirably adapted.

The process of making wood carpet is comparatively
simple, though the work must be done with exactitude.
Carefully adjusted saws strip the lumber into the de-
sired thickness and width, the latter differing accord-
ing to the work required. The stuff is then subjected
to the saws that cut it out in proper shape forinlaying,
o form the fabric and figure of the carpet. This must
be done with much particularity, as each of the multi-
form pieces must exactly fit. The arrangement of the
pieces and the gluing of them is done by lads, and
looks like slow work, but yards are thus woven with
fair celerity. Canvas is glued on one side to give
strength to the fabric. The carpet is then subjected to
sand paper, and is finally finished with hard oil. The
designing of wood carpet is tedious and expensive.
Sometimes the manufacturer devises and works out a
pattern at great expense, only to find that it does not
suit the popular taste, and 1nust be thrown aside. The
popularity of woods also fluctuates, as it does in in-
terior finish. Plain white oak carpet is now very
salable, because it is cheap, finishes well, and is of last-
ing quality.—N. W. Lumberman.

The Chimney Top.

A long experience in burning wood fuel in both heat-
ing and cooking stoves has brought out a danger po.nt
in its combustion that may throw light on some of the
unexplained fires that from time to time oceur in both
city and country, and especially in the country. Being
much annoyed by rain running down inside the flue,
writes *"Observer” in the St. Louis Millcr, 1 procured a
sheet iron cap for one flue and a
fire clay T cap for the other. Af-
ter that time I was every now
and then troubled with the flues
being on fire, and in several in-

stances theroof took fire outside.
After a long experience of this
kind the iron cap was removed,

1]

with cut shingles in front gable.

_#vll 1‘%@“1—' ”

The roofs covered with good
sawn shingles stained before lay-
ing.

The inside finish on first floor
(except kitchen) to be of white-
wood, cherry-stained and var-
nished. The kitchen and cham-
bers to be of pine, painted in
lead and oil.

Floors in kitchen and bath
room of three inch hard pine
(rift grain), all other rooms good
quality spruce three to four inch
wide.

14

and no fires have been in that
flue or on the roof of that build-
ing.

This led to a close watch
over the other building, which

had the stove pipe enter into a
fire clay pipe flue of six feet, end-

ing in a T top on the outside.

Outside painting to be as fol-

lows: Roof, creosote; front ga-
ble, dark yellow ; shingles above
belt course, raw sienna ; siding,
dark gray ; all exterior cornices
and trimmmings, dark olive green.

To Obtain One’s Bearings with
a Watch,

A correspondent of La Nature
points out the following simple
method of obtaining one’s bear-
ings with a watch. 'Turn your
back to the sun, then take out
your watch and place the small
hand in the direction of the
shadow made by your body.
Then imagine a line starting
from the center of the dial of the
watch and passing through mid-
day. The bisectrix of the angle
formed by this line and the
small hand gives the north.
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Pn'ncifat Floor.

The fire clay flue rises through
an attic. The frequency of fires
led to a very careful examination
into all the associated conditiens.
Thus I find that the colder the
weather is, there is not only in-
creased conbustion, but increas-
ed condensation of the elements

of the wood carried up in the
smoke, and, striking against the
top cap, is retarded in its emis-
sion, and water and a tarry sub-
stance containing an inflamma-
ble oil is thrown back down the
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A COTTAGE AT CAMBRIDGE, MASS,
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flue, and gathers on the top and
around the opeunings of the top,
often dropping on the roof. This
substance is easily ignited, and
the flue, the top, and the matter
on the roof all burn with great
force, and is a source of great

Ves el
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! | and constant danger. I have
! \ I tried burning zine, sulphur,
Ll | | salts, etc., but all fail. Direct

draught, no obstruction by caps,
and frequent cleanings are the
only preventives of the danger.
The soot, of itself, has little or
no inflammability. — Fireman's
Herald.
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AN AMERICAN COTTAGE IN LONDON.

Among the notable attractions of the American Ex-
hibition now open in London is a shingled cottage, of
which we give a drawing from the London Butlding
News.

Those of our readers who remember the various ex-
amples of English country dwellings we have published
will readily understand how very novel and peculiar
the American cottage must appear to the British eye.
But it is satisfactory to know that our English cousins
seem to approve the building, and its erection in London
is likely to have beneficial results

The cottage shown can be built here for about
$4,500.

—_—— et r———
Industries and Handicrafts in Central Africa,

Handicrafts and domestic industries are neither
numerous nor noteworthy in this part of the globe,
yet a few deserve mention.

The upper Nile boats are curious specimens of naval
architecture. They have no ribs, but the planks are
laid one on another, and large nails are driven diagon-
ally from both sides. They are calked with rags from
the inside, and the seams are not payed with piteh ;
hence many leaks occur through rats pulling out the
rags.

The only agricultural implement in the Bari country
is a sort of shoe, shaped exactly like the ace of spades,

Scientific Qmevican, Qrchitects and Builders Edition.
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The weapons of the Masai are spears (omber?), shields
(elongo), swords (ollalem), clubs (ologuma), bows and
arrows (olutandati, orseiyel, ombaia), and Kknives
(osstrere). They cut their own clubs from the roots
of hard trees. The shield is made of ox skin, of
oval shape, about 4 ft. 6 in. long, and 2 ft. wide in the
middle. The hoes are made of ‘ebony.” Formerly
their spears and swords were made of hard wood, but
now they import metal heads from their neigh-
bors, to whom they are also indebted for the small
metallic ornaments worn by the women, having no
iron in their country, and no knowledge of working it.
Their spear blades are 18 in. long and 5 in. or 6 in.
wide.

In Mambwe'’s country, on Lake Tanganyika, much
iron ore is smelted. The Kkilns are larger than those
used by the Ajawa and Manganja. They stand about
9 ft. high, and are ft. in diameter at the base and 3
ft. at the top, and are built of clay plaster 4 in. to 6 in.
thick. They will contain nearly half a ton of iron ore.
Charcoal is used for smelting.

The Walunga are not behind other lake tribes in
their industries. Excellent pottery, as well as baskets,
is made in the country, and their millstones are built
into a sort of solid table in one piece, with a pit or re-
ceptacle for the meal. Cotton cloth, too, is mmade in
almost every village.

In Kairrondo the spears are long, and have short

| triet is copal, which is found in many parts.

‘This is put on a flat stone, or in the bottom of another
pot, and hollowed in the center by a slap of the hand.
The workwan (or rather woman) then shapes the ves-
sel roughly by the hands kept constantly wet, smooths
out the finger marks with a corn cob, polishes it all
over with bits of gourd and flat wood, and ornaments
it with a sharp pointed stick. After drying for four or
five hours in a sha.dy place, it is stiff enough to receive
the bottom, which is worked in from another piece of
clay. A pot capable of holding two and a half to
three gallons occupies about forty-five minutes in
manufacture. The shapes are very graceful and true,
reminding one of the Pompeian amphora. The vessels
are used for holding palm oil.

Ou the road between Dar es Salaam and the Nyassa
country rubber vines abound, and, apparently, are
but little affected, except in the immediate neighbor-
hood of the villages, by the reckless mode of tapping
employed. In many parts a native can still gather three
pounds of rubber daily. Another staple of the dis-
It seems
that this fossil resin exists, even in the richest diggings,
only in patches, as though it had been produced by
isolated trees. The natives appear nowhere to work
the country systematically, but to sink test holes, and,
on finding traces of the resin in any part, to work that
thoroughly. The resin now found underground, usu-
ally in red, sandy soil, is undoubtedly the produce of
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fixed to a handle about 9 ft. long ; this is pushed before
the culturist as he walks, cutting the roots of the
grass, and just scuffling the surface of the ground.
The Fatiko hoe is similar to that used in the Bari
country, but instead of being mounted in the same
way, it is fixed to a short handle in such a manner
that the hoe is nearly at right angles with the handle.
This makes a very powerful instrument, digging into
the soil for considerable depth.

In the Cazembe’s country the people play on a kind
of rude piano, call marimba.

Throughout Usmao the baobab (Adansonia digitata)
flourishes remarkably. From its bark the people make
very strong, pliable rope. In Ugara some of the
streams are spanned by grass bridges, called usisa.

Palmn oil is largely prepared in Uguha ; and in locali-
ties producing china clay there are large pottery works.
Rua and Manyuema turn out artistic ironwork and
the famous grass or palm fiber cloth. Cotton cloth is
also made at several places, and various woods and
barks are utilized for particular purposes—one kind for
canoes, another for spear shafts, a third for mortars,
a fourth for pestles. Matting and baskets of many
kinds, wooden bowls, dishes, and drums, are largely
manufactured. There are also blacksmithsand copper-
smiths, but most of their metal wares are procured
from the Warua. They have a species of cymbal im-
ported from this tribe, made of iron, in the shape of the
letter U, and sounded by a piece of stick with a head
of India-rubber.

COTTAGE NOW AT THE AMERICAN

blades. The shields are made of buffalo hide, and are
about 5 ft. high and 3 ft. wide. Neither swords nor
knives arein use. The natives navigate the lake (Vic-
toria Nyanza), their boats being made of planks sewn
or pegged together, and sometimes provided with a
sail made of basuti, a colored stuff imported from the
coast.

There are blacksmiths in Ukara who manufacture
hoes, axes, and spears. Cooking pots of clay and
wickerwork baskets are likewise produced.

The Waganda are celebrated for their basket-work.
Baskets are even used as vessels to drink from, one
great shallow basket being the family drinking cup.
From the inner tissue of banana stems they make nap-
kins and pocket handkerchiefs.

The granaries of some tribes on Lake Tanganyika
deserve notice. They are built on posts, with floors
raised about 3 ft. from the ground, 4 ft. to 12 ft. in dia
meter, and the largest 20 ft. high, without including
the roof Those for old corn are plastered over, and
have a small hole under the eaves for access, which is
reached by a notched trunk used as aladder. Those
for fresh corn are made of 11 ft. canesabout 2 in. apart,
with hoops of the same material every 2 ft. or 3 ft.,
thus allowing the air to pass through freely.

The fictile arts in the neighborhood of Tanganyika
have reached a high stage of development. The pro-
cess adopted is as follows : First, rough clay and water
for one pot are beaten with a pestle like that used for
corn, till they form a perfectly homogeneous mass,
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EXHIBITION, LONDON.

the same species of tree as still exists in these jungles,
which now yields an inferior sort of resin ; the differ-
ence between the two being the consequence of age
and a chemical or molecular change effected by time.
The copal tree grows throughout the Uzamaro country,
and is by no means confined to the sea coast, but is
even more abundant inland, beyond the first coast
ridge, not, however, after the limestone formations

PATENTS.

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

In this line of business they have had forty year8’ experience, and have
now unequaled facilities for the preparation of Patent Drawings, Specifi-
cations, and the prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. NMessrs. Munn & Co.
also attend to the preparation of Caveats, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringement of Patents. All
business intrusted to them is done with special care and promptness, on
very reasonable terms.

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

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

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

Dr. B. W. Richardson, in a recent number ot the
Asclepiad, advocates the establishment of a series of
winter palacesof health. Dr. Richardson’s proposal is
to erect in suitable localities a series of palatial resi-
dences of quadrangular form inclosing a large area of
ground, covered in with glass, and filled with play-
grounds tennis courts, sub-tropical gardens, and every-
thing that can contribute to health and recreation of
invalids who require protection from inclement sea-
sons. The author sketches out one of these palaces of
health on a certain scale. Fifty substantially built
residences of two stories, to surround a square inclos-
ure or gardens, accessible by four grand entrances. The
two stories or flats would form one hundred residences,
each 60 feet deep, 25 feet wide, and fltted with every
convenience for the invalid, every room to be main-
tained at an equable temperature. Four galleries or
terraces would be formed on the roofs, covered by
glass, and laid out in flower beds, each gallery 20 yards
in width and 100 yards in length, making a promenade
of a quarter of a mile. The inclosure would be also
covered by a roof of glass forming an inner garden,
resembling the Crystal Palace. A library, reading
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room, concert room, theater, gymnasium, and baths
would complete the idea, making it possible for the
most delicate invalid to spend the severest winter
months within its precincts. The suggestion of the
palace of health or winter palace has been noticed
with approval by the Lancet, which regards it as a
‘‘practicable idea,” affording good work for the medi-
cal profession and encouraging native labor. Theidea
of Dr. Richardson has occurred to others, and has
found partial embodiments in our winter gardens. The
suggestion to inclose an area of park-like land, with
residences on the flat system, is a vast improvement
upon our hospital plan with its cooped-up yards and
inter-pavilion spaces. That alarge area of ground can
be covered with iron and glass, and rendered equable
in temperature during the winter months, and genial
to the senses, has already been proved by the aerial fa-
bric reared on the Surrey hills at Sydenham, which for
more than thirty years has given pleasure to millions.
The temperature maintained under this great glass roof
is remarkable even in severe weather, as may be gath-
ered by the gigantic ferns and palms that luxuriate at
the tropical end of the palace. This building then af-
fords a unique instance of an articulated structure of

© 1887 SCIENTIFIC AMERICAN, INC
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iron and glass that has withstood atmospheric influ-
ence in an exposed situation, and which in its propor-
tions, grouping, and outline, despite adverse criticism,
is a picturesque object in the. landscape. Two of the
primmary conditions of health are light and sunshine,
and if these elements can be abundantly provided with
as little obstruction as possible, one of the great prob-
lems in the maintenance of health and vigor will be
solved, and we shall have removed one of the chief diffi-
culties in the construction of dwellings of the hospital
class.—Building News.

Plans and Specifications.

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

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

361 Broadway, New York.
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[RURAL NEW-YORKER.]
SILO BUILDING.

The silo experience of the past three years has keen
marked by somewhat radical changes, not only in cut-
ting and storing the crop, but in the structure of the silo.
The demand has been for a cheap silo, *‘a poor man's”
silo, and as a result the wooden silo has come into
use as a makeshift, possibly, between no silo and
one of durable character. The stone or concrete silo is
a structure adapted to places where sand and stone are
dirt cheap ; while the wooden silo is suitable for every-
where. The only question about silos of this kind is
how long will they last ; and those who have them say,
“We have not yet found out.” That a wooden silo must
be a popular form arises not only from its cheapness in

g 24
Fig. 1.

building, but from the ease with which it can be built,
and its adaptation toall sections of country where stones
are at a premium.

While the wooden silo may be quickly built, it must
at the same time be strong, and to that end the upand
down studding should be not less than?2< 10 inch stuff.
‘When the silo is being filled the lateral pressure isgreat,
and the studding should be put not over 16 inches apart,
especially if the silo has a depth of 16 feet, which is now
the general rule. The frame of this structure may be
wholly of 2 X8 or 10 inch stuff, or it may have six or
eight inch square sills, and frame bents of square six or
eight inch timber, filling in between them with stud-
ding, firmly fastening them to the sills and plates.

It is always best to have the bottom of the silage pit
— the floor—on solid earth, and so a good way is to
build a low stone wall, firmly bedding the sill into the
inside face, asat Fig. 1.

1t must be borne in mind that the silo must be made
air and water tight, and so this wall may be filled in so
that the bottom or the floor of the silo shall come
above the surface, or it may have a grout surface. As
a usual thing, the soil itself makes a good enough floor.
All it needs is to be pounded down firmly, come up a
few inches on the inside lining of the silo, so that the
air cannot work under. This is readily seen in the
illustration, Fig. 2, which also shows the method of
lining the silo with tarred paper and two thicknesses of
inch boards nailed to a 2 X 10 inch studding. This
makes a solid air-and frost proof wall, and is easily.
constructed, and will last for at least several years.
The first lining of boards is of rough lumber, and it is
then papered with tarred board, well lapped. The
second lining of boards should be surfaced on the front
face, and put on with a half lap, as seen, and this
makes an air-proof wall.

Ag it is very necessary that the foundation of a silo

D, 2X 10 inch studding, toe-nailed to sill, G. E, stone wall. G, #ill
bedded into wall. A and B, lining of the silo of inch boards. F,
tarred paper between them. C, bottom of silo, coming up on the
sides agamst lining board, A.

shall not spread, the method seen in Fig. 3 shows an-
other excellent way, and the illustration plainly tells
the manner of construction.

The matter of the frawe settled the way of making
the wall air-tight and durable is to be considered; and
asgood a plan for a cheap silo, and one which promises
greater durability than boards or paper, 1s to dispense
with the inside lining board, A, Fig. 2, and also the

i

paper, and tolath and plaster the silo. The walls are
first stripped up with lath on the board, B, about 16
inches apart and are then lathed in the regular way,
and plastered with waterlime cement, instead of white
lime mortar, and smoothed up. This makes a cheap
but durable wall, and one which the moisture of the
silage cannot affect. The outside of such a silo—if
built as a separate structure—should be covered, first,
with tarred paper, and then siding. No sawdust should
be used, as it is of no earthly use except to draw moist-
ure and help rot the building. Silage cannot be frozen
through the walls, and certainly not if a dead air space
is made as described.

‘When room can be spared in the main barn, it is
quite as well to sacrifice the big bay, and by taking out
the floor, let the silo frame start from the ground. The
studding can then be much lighter, but need to be as
closely set. They can be backed against the frame of
the barn, and will need no outside ceiling or paper, as
the barn itself is its outside protection, and it may be
built as described, or plastered, and I would, after
some experience, recommend the latter, unless some
kind of lumber can be found that will not decay.

In my own barn, which has'a basement, the big bay
was used. This gives me silos 18 feet deep, which can be
readily filled from above, as the barn is built on a hill
side. Thedoors of the silosopen into the feeding stable
from below. While feeding from the top, doors open on
to the main floor, and the silage falls down achute. At
Fig. 4 a cross section of the barn is shown: ais the
driveway into the barn ; b, the floor; c and d are the
silos, 16 feet deep, going down to basement floor, E.
The doors out of the silo are seen, two above the floor
and two below. A floor on the big beam, F, gives a
largestoring space above the silos.

If built out of doors, the silo needs a roof and also
drainage against surface water, but protection against
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Fig. 8,

A, 2 X 10 inch studding cut with shoulder to fit wall. B, plank bedded into
mortar into which to toe-nail the studding, A. C, stone wall, D, out-
side bank of earth. E, floor of silo of pounded clay or concrete mor-
tar. F, inside lining of silo, inch lumber, surfaced. G, tarred paper,
between double lining, H, inside lining of rough inch lumber.

frost is not needed, as a mass of from 50 to 400 tons of
silage at 80° is its own protection, a fact that was amply
proved in Wisconsin the past winter. The partitions
in a silo must be well made, but I am inclined to think
tbhat where the silo is not over 14 feet in width, planks
with two edges, resting in grooves at the ends, will be
strong enough to bhold the silage, for theycan be placed

in position as the silage isbeing cut in. Afterthesilage |-

has settled and becomes matted together, there would
not be pressure enough to throw them over as our silo
or pit is being fed out. When pit No. 2 is being fed
out, the partition can be taken down a plank at a
time. If this is not thought sufficient, then a row of
2 X 4 inch scantling can be set up with tarred paper on
each side, over which siding can be put, leaving an air
space between, and making a durable separation. A
doorway can be cut through, and instead of doors,
strips of boards can be put crosswise on both sides of
the doorway as the filling progresses, and can be as eas-
ily removed when the feeding takes place.

The matter of preservation of the woodwork is of
much importance. When the studdings go down to
the ground, it is best to fill in between them to the
depth of a foot or more with concrete wade of four or
five parts of sand to one of cement. This, if made thin,
will act as a preservative of the wood, and exclude
moisture. The facing of the silo can be either painted
with a heavy coat of ironclad paint, a wash of two
parts of kerosene and one of linseed oil, or a paste
made of water lime cement put on with a whitewash
brush—as many coats as the owner may desire. The
second season, while the silo stands empty, there will
be a considerable shrinkage of the inside boards, which
the cement will tightly close.

It has been suggested that the wooden frame and an
1ngide lining of boards, and then a course of hard brick
up the interior, and over this a coat of cement, will be
the coming silo, and with readily available lumber it

© 1887 SCIENTIFIC AMERICAN, INC

could probably be built for about $1 per ton of storage
capacity. Ihave in mind one silo that was built as
described on 2 X 10 inch studding, and lined up with
one thickness of boards. On this was put tarred paper,
well lapped, and the silo was then filled, and the silage
kept finely. Of course, the paper must be renewed
each year, but it is not out of season to say that this
may be a desirable inside lining for the silo, and on a
small scale might be tried.

As Maj. Alvord has said, **S8ilos may be built with
the usual building material, and may cost from 10 cents

”/

Fig. 4.

to $10 per ton, but cheaply built silos have been found
to do good service.” A No. 1 silo may be built for $1
per ton capacity, and will be found, for a few years at
least, to answer all the requirements of a solid stone
structure costing away up into the hundreds of dollars,
and for this we have noless authority than Prof. Henry:
of Wisconsin, who says about stone silos, ** Don’t build
stone silos under any circumstances. Air gets to silage
right through stone walls. Build of wood, with a good
dead air space ” JOHN GOULD.

Portage Co, Ohio.

e i e
PEDESTAL TENONER.

Messrs. C. B. Rogers & Co.,of Norwich,Conn.,the well
known manufacturers of all kinds of wood-working
machinery, have in this new machine embodied all of
the best features of former styles of tenoners, and intro-
duced some new and thoroughly practical ideas.

As will be seen in the cut, all the working parts of
the machine are supported on a heavy iron frame, cast
in pedestal form, and to which, at either side, are at-
tached the boxes for the main countershaft. Attached
to this column, and cast with it, is an arm with V track
that supports one end of the carriage or table, the
other end being supported by a smooth way attached
to an extension of the foot or base. With this arrange-
ment of the way the operator is enabled to follow the
carriage right up, until the work has passed the cope
cutters.

The cutter heads with straight cutters set for a draw
cut are attached to heavy steel spindles, running in
self-oiling connected boxes, to which are also hung the
cope heads, the whole being gibbed to the upright.

By an ingenious arrangement, the heads are raised
and lowered independently of each other, or may be
adjusted together to any desired height above the
carriage without altering their relative positions. The
cvopes, being hung on the same yoke with the tenoning
heads, when once set, require no further attention.
They are, however, provided with both horizontal and
lateral independent adjustment.

The pulleys on thecutter head spindles, as well as the
main driving pulley on the counter, are placed between
the bearings, and all the other pulleys placed close to

thebearings, adding much to the stability and capaci-
ty of the machine.

The arrangement of this machine is such that every
necessary adjustment may be made from the operator’s
position in front of the carriage.

This tenoner is furnished with double head to work
tenon six inches long at one cut, or single heads to cut
three 1nches, and with one or two copes as desired.

We would advise any one desiring wood-working
machinery to send for one of the new and very complete
catalogues issued by this firm, which they will be glad.
to forward to any address.
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STABLES WITH HORIZONTAL FLOORS.

The construction of our stables or stalls for the ac-
commodation of our large domestic animals is not
always such as it should be. Toprevent the saturation
of the flooring and the decomposition of the bedding,
it has been the custom for a long time to pave the
floor itself and to give to this pavement a certain in-
clination to accelerate the flow of water. According to
this system, the pavements in the stalls often show an
inclination of from three to six centimeters per meter,
and often even more than this. It is to this fault that
must be attributed the malformation of our cattle, the
irregularity in the members, the weaknessin the joints,

than the size of the shoe of the smallest horse, and hav-
ing, furthermore, a series of apertures at the lowest
point, made as small as possible, to enable the free flow
of the water, and still made of such a size as not to
catch or retain in any possible way the heel of the shoe.
This type of strainer enables the liquid to flow into
the drain, which can be readily cleaned, as the cover,
being hinged, is readily removable. The separate
drains of each stall connect with a main drain which
passes along the end of the stalls, and this connects
with a receiving cistern. Such, briefly, is the type of
the stable Basserie.

The advantages are very evident. Fig. 3, we have

weigh three or four times as much as the obelisk. I saw
a stone whose “estimated weight was 880 tons. The
builders of the pyramids counted humar labor lightly.
They had great masses of subjects upon whom to draw,
and most of their work wasdone bysheer manual labor
and force.

* There are stones in the pyramids thirty feet long
which fit so closely together that you may run a pen-
knife over the surface without discovering the break
between them. They are not laid with mortar either.
There is no machinery so perfect that it will make two
surfaces thirty feet in length which will meet together
in unison as these stones in the pyramids meet. They

Fig. 1—A HORSE IN GOOD CONDITION.

the rapid deterioration of the limbs, and the general
degradation of the race. The permanent dampness of
the bedding affects the soundness of the feet of horses.
The ammoniacal gases with which the atmosphere is
saturated affects the eyesight and the respiratory or-
gans. Fig. 8 offers a striking example of the sad effects
pointed out. This represents a cavalry officer’s charger
of good breeding, but ‘‘ over at the kpees ” and low at
the withers, that is to say, deformed, and this, too,
brought about by the inclination in the floor of the
stable in which he was reared.

The problem of how properly to construct the floors
of stables and stalls has fortunately been solved by
Col. Basserie, a forrner member of the first committee
on steeds. This system consists in an apparatus for
drainage made of cast kennel stone, and sunk in the
floor in a cement which is impervious to liquid. The
drain is formed by being sunk under the surface, and
having sides of kennel stone and a cast cover or lid.

r

seen, shows an animal badly put up. Fig. 1 represents
the same officer on another horse, which, although no
better bred than the other, still shows much better
traits, in that he was put on a horizontal floor before
his growth was completed. The difference between the
two types is very striking.

Already applied in over forty departments in France,
the Basserie system is very highly thought of. Fig. 2
represents the interior of a stable having a horizontal
floor and hygienic drainage, built according to this
system at Mans, for the section general of the fourth
corps of the army. A similar system should be adopted
in all our cavalry stables.—L'Illustration.

—_—
The Pyramids.

One of the leading granite men of the country, who
has made a personal inspection of the pyramids of
Egypt, says:

This cover has a slight longitudinal concavity smaller

g
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Fig. 2—STABLE WITH HORIZONTAL FLOORS AND HYGIENIC

¢ There were blocks of stone in the pyramids which

bl

© 1887 SCIENTIFIC AMERICAN, INC

—

Fig. 3.—BAD EFFECTS OF INCLINED FLOORS.

were undoubtedly rubbed back and forth upon each
other until the surfaces were assimilated to each
other.”

—_—— e —

Moulders’ Sand.

The region around Albany, N. Y., furnishesthe larg-
est partof the moulding sand used in the United States.
It is found in deposits from one and one-half to two
and one-half feet deep, for four or five miles back from
the river on the west side of the Hudson, as far south
as Coxsackie, and on both sides of the Mohawk up as
far as Schenectady. There are three grades, brass and
stove castings using the finest, and bridge girders ete.,
the coarsest. Along the Mohawk it is shipped in bulk
in cars, elsewhere mostly in canal boats and schooners ;
$500 per acre is often paid for the privilege of taking
the sand from the land. In dry «asons it can be dug
and shipped at once, but its quality is better when it is
piled up and left over one winter.

DRAINAGE.
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SMALL CITY DWELLINGS, PARIS.

We give illustrations from La Construction Moderne
of a couple of small Parisian dwellings, showing the
prevailing style. These are comfortable little houses.
The pair could be built here for eleven thousand dol-
lars well finished.

—_— et —
Measurement of NMasonry.

L. D. W, of Waverly, N. Y., submits a difficult ques-
tion to answer. He states that a dispute lies between
a certain party and a mason as to how rough rubble
or foundation masonry is to be measured ; whether any
allowance is to be made for corners, or whether the
calculation of the work done is to be based upon the
total outside dimensions.

The custom differs in differentplaces. Should the dis-
pute go to a jury, the verdict, I believe, in absence of a
definite understanding or written contract, would be
given to the mason in accordance with the custom of
the locality in which the work is done.
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SMALL CITY HOUSES, PARIS—8$11,000.

The custom in this city and also in Philadelphia is to
measure all foundation stone and ‘‘dimension stone”
by the cubic foot, and all sills, lintels, base courses,
water tables, and ashlar by the foot superficial and by
the foot lineal, but that does not seem to be an equi-
table arrangement.

Now, it seems to me that where all openings are de-
ducted, and the work is paid for by the cubic foot of
actua! masonry, an additional price per superficial
foot should be allowed for turning corners, and that
this measurement should be as many feet upon each
external face of the corner as there were feet in the
thickness of each wall forming the corner. On the
other hand, if no deductions are made for openings, no
allowance should be made for turning corners.

No one can settle a dispute in which there was no def-
inite understanding between the parties involved. My
advice to L. D. W. is to figure out the actual cubic con-
tents of the stone work, deducting, of course, all the
openings, and allow the mason for turning the corners
the samne price as ispaid for face work to rubble mason-

Scientific Qmevican, Jrchitects and Builders

ry persuperficial foot. Thus for each corner it would be
twice the height of the rubble wall multiplied by the
thickness of the wall, when both walls are of the same
depth ; but should one wall be thicker than the other,
then the height of the thickest wall multiplied by its
thickness plus the height of the other wall multiplied
by its thickness will give the true area required.
Some arrangement of that kind ought to be made, for
it is certainly more expensive to turn a corner than
to lay a wall straight away.

Supposing there were no openings to deduct in the
problem given, the actual amount of masonry would
be 2,331% cu. ft., and the amount to be paid to the
mason on the front wall extra for the two corners
would be :

9X2 X2=386
9X 14 X2=27
sq. ft.,'and the allowance on the
trench wall corners would be :
215 X2 X2=10410 =20

8_3- sq. ft.
Total allowance, 83 sq. ft. at the face work price to
rubble masonry.—C. P. K.
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Fallare of Concrete Dock Works,

. A matter of the highest possible importance and in-
terest to all connected with the construction and man-
agement of harbors has been brought to light at
Aberdeen. Two years since, the Aberdeen Harbor
Commissioners opened a graving dock. The dock was
formed of Portland cement concrete, the steps being
lined with granite ashlar. A few months ago it was
noticed that the concrete entrance walls, which are not
lined with granite, had become swollen, and that the
surface had begun to show cracks. Investigation as to
the cause was at once made, and Mr. W. Smith, the
harbor engineer, suspecting that chemical action was
inducing the mischief, conferred with Professor Bra-
zier, of Aberdeen University, who analyzed briquettes
of the Portland cement used in the construction of the
graving dock, and also samples of the concrete taken
from the entrance walls of the dock. From the analy-
sis made it appeared that the action of the sea water
on the Portland cement itself, as well as on the cement
in the concrete, caused an expansion and softening of
the cement in consequence of the deposit of magnesia
from the sea water, and also led to the formation of
carbonate of lime by the union of the carbonic acid
contained in the sea water with the lime in the cement.
This somewhat startling discovery must necessarily
receive great attention.

Within the past quarter of a century a great number
of sea works have been formed of Portland cement
concrete. At Aberdeen itself there is a breakwater of
nearly a thousand feet entirely formed of concrete. In
various ways it has required patching since its con-

struction fifteen years ago, but the idea that its defects
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SMALL CITY HOUSES, PARIS—M. A. RENAULT, ARCHITECT.
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were due to chemical action did not occur to the har-
bor engineer till last year. He then mentioned the
matter in a paper communicated to the Institute of
Civil Engineers, the paper being printed in the first
part of the Transactions of the Institute for 1886-87.
The remarkable point in regard to the graving dock
at Aberdeen is the rapidity of the chemical action of
the sea water upon it as compared with the length of
time that similar action has had opportunity of taking
effect on sea works. We understand the greater effect
is ascribed to the fact that the pressure of the water in
the dock is much heavier than is the pressure of the
water on the sea works. In the former case the pres-
sure is from five to eleven pounds per square inch ; in
the latter it must be very light, except when the
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waves drive heavily against the works. Till the pre-
sent time there does not appear to have been any in-
vestigation as to thechemical action of sea water upon
concrete. .
Now that science has been called in, and has made
the discovery that concrete must give way before the
sea, it will be the task of chemists to look out for some
countervailing substance which shall prevent the de-
cay that seems to be inevitable. It is something that
science has shown the danger that is being run. It
will redound more to the Lonor of scientific men if
they can indicate the means by which the impending
calamity can be avoided. The subject came before
the Harbor Board of Aberdeen recently, and they re-
solved to hold a meeting of the whole board in com-
mittee to consider the matter.—Dundee Advertiser.
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MALE'S DESIGN FOR THE GRANT MONUMENT.

We present herewith drawings of the elegant design
by H. A. Male, Albany, N. Y.. for the Grant monu-
ment, to be erected in Riverside Park, New York. The
following is a description :

Mausoleum.—Outside dimensions, 6060 ; inside
dimensions, 30'x30°, containing the sarcophagus, to
which we have access through two large arched
entrances opposite each other, sarcophagus and sur-
mounting figure (an angel with palm leaves) to be
made of white marble.
rib-arched and supported by pillars, as shown by plan.
The monument proper to be reached by opposite ter-
races, three in number, as shown by drawing. An
equestrian figure of Gen. Grant, with drawn sword, sur-
mounts the whole. At the base of the column we have
fourarched panels containing figures representing, first
(Eternal Friendship), two soldiers, representing the
North and South, standing with clasped hands with
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their guns resting on the ground, a figure represent-
ing Peace elevated in the background about to crown
them with laurel. The opposite panel representing
{Strife) two figures, the North and South, engaged in
mortalhand to hand combat, with thefigure of Liberty
elevated in the rear in an attitude of deep sorrow. with
her head resting on her folded arms. The right hand
panel representing (Honor), Grant, standing-with one
foot on the White House steps, a figure representing
Honor elevated in the background holding the Ameri-
can filag in her left hand and about to crown him with
a wreath. The left hand panel representing (Abolition
of Slavery) figures, male and female slaves, with their
fettered hands upraised, the figure of Justice elevated
in the rear about to sever their chains with her sword.
These four panels to be in bronze, in" bass-relief—the
four corner figures representing respectively : Liberty
defending her honor, the figure of Liberty standing
in a defensive attitude, holding the American flag in
her left hand and pattially enwrapped in its folds,
while her right hand contains a drawn sword. Slav-
ery, represented by a negro slave standing in an at-
titude of deep sorrow, with fettered hands, and his
head resting on his breast. Peace, a female figure,
with outstretched arm containing an olive branch.

wﬂmmniiiiu |

Ceiling of mausoleum to be

Prosperity, represented by a female figure supporting
the horn of plenty in her left hand, with her face and
right hand raised toward heaven in an attitude of
prayer, thanking the Lord for his grace and goodness.
On each of the four corners of the second terrace we
have more figures, representing Grant as a scholar,
with a book in his hand, absorbed in study; as a colonel
before his regiment, standing in an attitude of atten-
tion, with folded armg waiting for the bugle call ; as a
general, in a commanding attitude, his right hand
grasping a drawn sword, with his left hand on the
scabbard; as a statesman, respresenting Grant holding
a roll of parchment in his left hand, about to deliver
an address. These figures to be in bronze also. On
each four sides of the lower base of monument there
will be an inseription as follows: 1st. ‘‘ Strong in
spirit.” 2d. “Steadfast in friendship.” 3d. ‘*Patient
in suffering.” 4th. ‘‘ Brave in death.” These mottoes
to be concaved on surface of base, the letters ‘* Gen.
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U. 8. Grant” to be made of bronze and affixed to
column. The entire structure to be of granite. Main
column and pilasters to be highly polished, also inscrip-
tion tablets and lower base of monument containing
mottoes. Height of whole about 80 ft. Approximate
cost, $500,000.
—_— et
Mioute Writing.

The Newcastle Weekly Chronicle says that Mr. Proc-
tor has sent three specimens of his skill in microscopic
writing. ‘¢ Oneof them is the Lord’s Prayer written in
less than a half ring marked by a penholder smaller
than an ordinary pencil ring. Another is the same
prayer occupying a space slightly over the half ring.
A few touches of the pen have given the latter specimen
the appearance of the sun rising out of the sea. The
third specimen is in some respects the most striking
and curious of the three. It is the Lord’s Prayer writ-
ten three times over on threestraightlines a shade over
two and one-half inches long. The writing in this case
is so straight and minute that the three lines look to
the naked eye like three ruled lines. And yet, when
placed under a magnifying glass, every word is seen to
be perfectly distinct.”—Knowledge (1886), p. 862 ; Jour.
R M. 8.

DESIGN FOR GRANT MONUMENT, RIVERSIDE PARK, NEW YORK—BY H A MALE
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AN IMPROVED VENTILATING FAN.

The illustrations herewith show a ventilating fan,
and means for adjusting the hub thereof, by which the
blades can be readily fixed at any desired angle of in-
clination, by simply loosening three nuts on bolts pass-
ing through the hub, thus increasing or diminishing
the capacity of fan and power required. The hub is
divided in two vertical sections, with opposing integral
rings having a series of recesses, and a series of trian-
gular projections with angular spaces between them, an
annular recess separating the ring and projection of
each section. When the two sections are united upon
an axle, the flat surfaces of the triangular projections

and the ring come in contact, forming a close joint,
and a series of irregular openings in the
edge, formed by the registering angular
spaces. When the hub is slid upon the
shaft, the fan rods are entered in the
irregular openings, a groove in the rod
being made to engage a concavity in the
ring. The fans may then be given any
desired inclination by turning the rods
more or less to the right or left, when
they will be held by the engagement of
the lower portion of the rods with the
ring, the two sections of the hub, when
the rods have been placed in position,
being held in positive, yet detachable,
connection by a series of bolts.

These fans are so made as to be con-
venient for pipe connection, and a change
of air current isreadily effected by simply
loosening the three nuts on bolts passing
through the hub, and changing the in-
clination of the fan blades. The style of
fan herewith shown can be placed either
horizontally or vertically, the *‘‘feet”
being such as can be attached overhead,
on the side of buildings or partitions, or
upon the floor.

For further particulars touching this
invention, address the patentee and manufacturer, |
Mr. George P. Clark, of Windsor Locks, Conn.

B
THE SHAW & GEARY IRON FRAME BELLS.

We illustrate a new style of electric alarm bell into
whose construction several features of good construec-
tion enter. The makers have been quick to recognize
the weak points of ordinary bells, and have effectually
remedied the defects incidental thereto in the one we
now are describing.

From motives of cheapness, the frames of bells have
hitherto been frequently constructed of cast iron. As
this is acted on by an electric current, it acquires by
induction a certain amount of permanent or residual
magnetism; in electrical parlance, it becomes polarized
and interferes with the action of the bell. The move-
ments of the latter become weak and sluggish, and the
addition of more battery does little to aid in overcom-
ing the trouble. In the Shaw & Geary bell the iron parts
are all made of the best Norway iron, a brand of world-
wide fame for its softness and purity, and which can-
not become polarized to any perceptible extent. Thus
their iron frame does not at all affect the working of
the bell.

The contact points are made of platinnm and are

IR dasE
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THE SHAW & GEARY IRON FRAME BELL.

riveted in place. This is a very important feature of
construction, as if soldered or screwed they are liable
to work loose. The binding posts are long enough to
receive a double wire, and are made after the design of
the English binding post. The resistance of the mag-
net is 314 ohms.

The manufacturers’ address is Shaw & Geary, 53

North Seventh Street, Philadelphia, Pa.

The ‘“Alderly?” and ‘*Penn?” O0ld Method Roofing
Plates,

Much attention has, within thelast few years, been
aroused upon the subject of the quality of sheet tin
used for roofing. Many complaints have been inade as
to the quality of the iron and the thickness of the coat-
ing. It was made a source of complaint that modern
manufacturing methods had brought about the pro-
duction of an inferior, light-coated plate.

A return to the older processes was demanded, or, at
least, a production of as good material as wasthen on
the market. The manufacturers of the above brands
have met this demand. They have introduced plates
probably superior to anything yet produced, and

CLARK’S ADJUSTABLE HUB VENTILATING FAN.

whose qualities are so accurately specified by the
makers that the purchaser knows exactly what he is
buying. Thus the ‘‘ Penn " plate is guaranteed to con-
tain 40 1b. of tin in every box of 2028 sheets. The
sheets are guaranteed perfectly square and flat. 'This
introduces an element of economy, as there is no waste
of metal on account of untrue shape. Special shears
have been adopted in the factory in order to secure
this quality. They are also guaranteed to hold all the
coating possible for any plate to hold, to last longer on
a roof than any other old style plate, and to be perfect-
ly assorted. The “ Alderly” brand possesses all the
merits of the ‘‘ Penn” plate, except that it is not so
heavily coated.

Gummey, Spering, Ingram & Co., 1023 Market St.,
Philadelphia, Pa., are the agents for these plates.

—_— ———er—
Gladstone Bricks.

Brick for the new court house being erected in Pem-
berton Square, Boston, comes from the yards of W. E.
Gladstone & Son, Hawarden, Wales. Delivered in
Boston, they cost $45.50 per 1,000. They are packed
in barrels, each barrel containing only twenty-seven
bricks, 9434 X314 inches each in size. On the top and
bottom of the brick there are groves 634 X134 inches in
gize, 1 inch deep, designed to hold firmly the mortar
when pressed into it. These products of an ex-premier’s
brick yard are warranted not to change in any manner
with age, save to grow slightly darker. The process
which is followed in their manufacture occupies thirty

PATENTS.

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

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

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

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

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.
BRANCH OFFICE.—622 F Street, Washington, D. C.
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CEMENT TESTING MACHINE.,

The condition often imposed in cement testing, viz.,
that the strain shall be applied at a certain specified
rate, necessitatesa more regular application of the load
than can be obtained by hand. In order to gain this
end, various expedients have been adopted, such as
using water or sand as the weight and allowing it to
flow through an orifice into a vessel fitted to a lever.
In more recent machines a weighted lever has been
allowed to descend gradually by means of a cataract
cylinder, so as to increase the leverage until the speci-
men broke, or a spring has first been weighted by a
vessel of shot, and then the shot has been allowed to
run out, relieving the spring and allowing it to exert
a steadily increasing tension on the test
piece. In Porter’s cement testing ma-
chine, which we illustrate herewith, both
a cataract and a spring are used, but the
arrangement is entirely different from
either of those mentioned above. On the
base of the apparatus is a vertical oil
cylinder having a piston in it. There is
a valve which permits the oil to flow
readily from the upper to the lower side
of the piston, but it cannot return from
the lower to the upper except through a
passage commanded by a cock. On the
top of the piston rod is a sliding frame
on which is mounted a strong compres-
sion spring with its opposite end taking
against a solid abutment. The sliding
frame is also connected to the beam at the
top of the machine by a tension spring,
and the lengths of the two springs are so
arranged that when one is loaded the
ather is relaxed, and vice versa.

Before a test is made, the piston, piston
rod, and sliding frame are all raised *o-
gether by means of toggle levers and a
screw. These levers are pivoted to the
cylinderatthebottom, and at the top bear
against buf are not connected to the frame. After the
frame has been raised, the levers are screwed back, the
oil in the cylinder meanwhile resisting the force of the
spring, which has been compressed by the rise of the
sliding frame. Thesample briquette of concrete is then
placed in the jaws, and the screw below them tightened
to bring the index, which is connected by rack and
pinion to the sliding frame, to zero. The valve is then
opened, and the compressed spring forces down the
piston ata regular speed. Theextension of this spring
produces an equal elongation of the tension spring
which connects the sliding frame to the beam, and thus
the strain is transmitted witha uniform increase to the
sample until ths latter breaks. When this occurs, the

(TR |

CEMENT TESTING MACHINE.

flow of the oil is automatically arrested, while a loose
index, pushed forward by its companion, registers the
strain which has been applied.

The machine, which is made by Messrs Elliott Broth-
ers, of London, is small and compact, and by its aid a
large number of tests can be made in a short time. It is
arranged for briquettes of one square inch in section.—
Engineering.



SEPTEMBER, 1887.

(SN

sein Copper Weather Vanes

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

Vanes made from any
Drawing or Design on
Short Notice.

T. W. JONES,

SUCCESSOR TO
CHAS. C. BRIGGS,
s V. W. BALDWIN;
Removed from 213 Pear)
Street to
168 Front Street,
Near Maiden Lane,
NEW YORK.

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

. iy
Mt Hamvengy
Wi

Seientific Qumerican, Jrehiterts and Builders Gdition,

BosTor MASY

=
4 DEXTER BROTHERS' ENGLISH SHINGLE STAINS &

THE “ AUTOMATIC”

BLIND AWNING FIXTURE.

They ventilate and
cool the room, giving
free circulation of air
and refreshing shade,
and do not interfere
| with the ordinary use
I o of the blinds.

Attachable to Old or New Blinds.
Sold by all the Hardware Trade and by

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

Church LIGHT.

. FRINK’S Patent Reflectors give

= .
W— & " A \'
m“,‘“'m?ﬂl;gg;ﬁ 7

- -4}.'//4

Are made of the ver
creosote. They have

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

The best made, all steel, and w:
28 to 83

The price is 75 cents a gallon for any color.

arranted, § siz:
South Canal Street. Chicago. U. 8. A. ) Sample Boards of Colors.

best English Ground Colors, and contain no benzine, water, or
een 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.

i We would advise Architects to specify Dexter
Brothers’ English Shingle Stain, and note the number on the Sample boards.
DEXTER BROTHERS, 55 and 57 Broad Street, Boston Mass.

erful, tho Softest,

et e Bext Lighe knows

Stores, Show Windows,

Offices, Picture Galler-

ete. Newand ge;
o €

imate. A liberal discount

the trade.
N 55t Pearl Bt.. N, Y.

Send for

ALL OUR FURNACES ARE

ABSOLUTELY
GasTight

Constructed with Simplicity & Economy.
Health§, Pure Warm Air.  No Flues
to Stop Up. No Mechanic
HeBulred 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 Heating Dwellings, Stores, Churches, School-
Houses, etc.

HMANUFACTURED BY

Klein Furnace Co.,

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

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

Klein’s Steel Plate Tubular Furnaces.

Architects, + Builders, + and + House + Owners

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

>tandard Underground Cable Co.

GENERAL OFFICES: o
No. 91 FIFTH AVENUE, PITTSBURGH, PA. 2~

. § Telephone Building, Cortlandt St., New York.
Branch Offices { 189 East Madison Stroeet, Chicago.

MANUFACTURERS OF

The WARING ANTI-INDUCTION and BUNCHED CABLES, and |

ACHESON COMPOUND CABLE.
For Telegraph, Telephone, Electric Light and Power, Underground, Subma.r;ne, and Aerial.

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

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.

All Work Guaranteed.

‘MINERAL WOOL &

(Patented May 29, 1883.)

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

Western Mineral Wool Co.,
Box 123.

CLEVELAND, O.!

|

|

Solar Iron Olacd.

PR

T

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 tothe ordinary sheet iron casing,
both for durability and efficiency. It is not necessary to remove the
casing or Hot Kir Pipe to clean out, or repair, or even renew or
change the heater.

The Leibrandt & McDowell Stove Co.,

PHILADELPHIA and BALTIMORE.

© 1887 SCIENTIFIC AMERICAN, INC
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E. & F. GLEANON, Manufacturers,
250 Susquehanna Ave., Philadelphia, Pa.

Improved Chain Bed Planer.

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

Perfection of Cleanliness and Durability.
SHARPLESS & WATTS, Patentees,

BAKER BUILDING,
1524 CHESTNUT ST., PHILADELPHIA.

Send for Illustrated Circular and References.

IL. MANASSKE],

IMPORTER AND MANUFACTURER,

88 Madison Street, Chicago, Ill.
M

ARCHITECTS’ AND SURVEYORS' SUPPLIES.

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

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

PRESSED BRICK CO.
189 & 191 La Salle st., il
OHICAGO, ILL.

Front & Ornamental IR}

Pressed Briek.

The latest im-
roved, {. e., the
gosa to Engineers,
Architects, Build-
ors, Contracto:

Farmers, and al
others requiring a
low price Leveling
Instrument for

:) angle.
scriptive circulars
[4 hed on re-
ceipt of stamp.

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

ORNAMENTAL BRICK g

Brick and Terra-Cotta fur- g
nished from any design. P

Bricks for Arches ground to

; suit any radius, A

¢ Equal in Quality and Color

to Philadelphia Brick.

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

WAS OUTLIVED

IMITATIONS.
ENDORSED BY
. 1,200 ARCEITECTS

RUTHERFORD'S

METALLIC PAINT

WARRANTED NOT TO
FADE, SCALE, OR CRACK.

REQUIRES NO DRYER.

RUTHERFORD & BARCLAY, Manufacturers,

305 Chestnut St., Philadelphia.

ANOTHER STEP IN ADVANCE!

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

In future every box of ¢ Gilbertson’s 0ld Method >’ and ¢ Camaret *’
will be stamped with the average net weight on each box, as follows:

“ Gilbertson's Old Method " Roofing Plates.

IC 14x20 . 120 1bs. IC 20x28 . 240 Ibs.
IX 14x20 . 148 < IX 20x28 . 296 “

““Camaret” Roofing Plates.

110 1bs. IC 20x28
138 « IX 20x28

220 1bs.
276 ¢

IC 14x20 .
IX 14x20 .

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

MERCHANT & GO.,

Philadelphia, Chicago, New York, London.

Machines. York Pa-
tent. YORK MFG.
CO., York, Pa.

ICE & REFRIGERATING

PHILLIP SEMMER & COMPANY.

PLATE,SHEET & LOOKING GLASS Depot

No 4.6.8 &10 DESBROSSES.ST.
) WRITE FOR QuOTATIONS. - > NEW YORK.

s

Mention this paper.

2
FOOTSPOWER MACHINERY.
COMPLETE OUTFITS for CONTRACTORS and BUILDERS.

\Machines for ripping, jcross-cutting, scroll-sawing, mortising and

[fftenoning, form?ng e %es, grooving, gaining, rabbeting, cutting

dadoes, and turning. Builders use our Hand Circular Rip Saw for
the greater portion of their ripping in preference to carting their

lnm%er to a mill five minute’s ‘drive from their shops. Thesame
ig true in regard to scroll sawing, mortising, tenoning, cutting stuff
for drawers boxes, etc. Builders using these machines can bid
Jower and save more money from their contracts than by any
other means. )
. Read the Following Letters from Builders: e >
Crargxce ¥, Lrs, c nter and builder, Morristown, N. J., says: _*I have had one of your
Hand Circular Rip-Saws for about three months, and am much pleased withit. Have done the
ripping for 15 houses in that time, which is over forty miles through inch boards. Have ripped
as high a# 3-inch plank. 'Tnblc&i)s also good for rabbeting; having rabbeted all jambs
ed all drips for 200 windows.”
“ﬂfﬁz Smms? Lima Qhio, says: ‘A fewdays since we had some 150 small drawers
to make for a drug store; the steam agower mill wanted 50 cents each for making them.
With my foot power machinery I made them,and saved$25above good wages on the job.
1f toeirod, these machines will be sold ON_TRI Al he work

The gurchmr c‘:il ha;)e am lsitimcz‘t:l gté file:ln Pi:-}ce i ‘i’:{'i- :Egp and on the worl

he wishes them to do. Descriptive [} n .

W. F. & JOHN BARNES 00, N0.567 ....Ruby St., Rockford, Il

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 IMPROVED. ™
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.

) With Two 7-inch Saws, Y
P R lc E, BOXED READY FOR SHIPMENT, $40.0 O
L. A. GALYON, Contractor and Builder, Knoxville,
Tenn., writes: 1 would recommend the Acme Circular
Saw to all who run a Carpenter Shop without steam
power. It isespecially valuable for Rabbeting, Groov- .

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

Machines on Trial.

59 FULTON S8T.

New York.

Catalogue Free.

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

591 Broadway, N. Y.

Manufacturers and Importers of

PHOTOGRAPHIC

INSTRUMENTS,
Apparatus and Supplies,

OF EVERY DESCRIPTION.

Sole Propﬂ%ors of the Patent
Detective, Fairy, Novel, and
Bicycle Cameras,aud the Cele-
brated Stanley Dry Plates.
Amateur Qutfits in great varie-
ty from $3.00 upward. Send for
Catalogue or call and examine,
Ve 19 More than Forty Years Estab-
"2 lished in this line of bustness.

A New and Improved

Metal Roofing Cement,

Just Patented.
This cement withstands the elements in winter and
summer. 1t does not crack and costs only one quarter
what soldering costs. Once put on, it is there always.
State rights to manufacture for sale to the right par-
ties. For further information address

HENRY FREI, Patentee, Kansas, Ill.

MANUFACTURED BY

CUSHMAN BROS.

& CO,
BOSTON, MASS.

All Shades and Upholstery Goods at
Bettom Prices.

ESTABLISHED 1854,

DEVINE'S STEAM BOILER WORKS,

Marine, Locomotive, Tub lar, 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.

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

AUTONATIG
AIR TALTE &

For STEAM COILS
ad RADIATORS

Direet and Indireet,

i
i

:eiJl‘:‘Jm‘ijl‘lill

|\

Most Simple and
Rellable Air Vaive
Made. Nothing to
Qet Out of Order.
Has No Movable
Plece. No Loose
Thimbles to Fly Off,
Every Valve Is Thor-
oughly Tested, and i
Warranted to QGilve ¢ ¥
Satisfaction.

Manafsctured by

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

© 1887 SCIENTIFIC AMERICAN, INC

Thos.L.McKeen,

EASTON, PA.
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SOLE MANUFACTURERS OF

The Best and Cheapest Metallic Roofing = ¢

SHINGLES

YET OFFERED TO THE BUILDING TRADE.

TILES AND

The Horseshoe Spring-Lock Shingle (Patten’s Patent) just out. This Shingle can be
covering. Two (2) sises.

THORN'S PATENT ROOFING and WALL TILES,

cotta earthen tiles, and are be e cost. Four designs or sizes are
All the above goods are packed a s uare to the box and de vered f. o. b. cars in Phﬂadelphia.
For particulars, price lists, etc., address

THORN SHINGLE & ORNAMENT CO.

Scientific Qmericun, Qrchitects and Builders Edition,

THORN SHINGLE & ORNAMENT CO.,,

ut on in one half the time it requires with
any other shmgle now in the market. Is cheap, durable, secure, thoroughly water-tight and makes a good appearance as a roof

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

12th & Callowhill Streets, Philadelphla. Pa,

[X1)
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Bricls Malkxing Machinery

MACHINES OF 10,000, 25,000, 50,000 BRICKS PER DAY CAPACITY.
ERECTED S URBJECT TO TRIAL AND APPROVAL.
OHAMBRB, BROTERR «& CO,.,

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

2 MARK
ll!l:l‘l‘lgl;lm'

Section of Copper-Wire-Sewed Light Double Beltle, sEeciall udapted to use on

cone pulle{s and other hard places. Manufactured b J ELTING CO., Cone

M cord A]uo manufucturers of Staple and Special Grades of Leather Beltin, and the
s HEI{. ULES” ing. Send for Gatalogue

&ape

WOOD WATER PIPE.

IN. Y.

BRAY & BRECK,

Stained Glass Works,

35 and 87 Province St.,

i p /

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

HENRY MAURER & SON,

MANUFACTURERS OF

FIRE-PRQOF MATERIAL

Of every descriptlon Hollow_Brick made of Clny for
Flat Arches, Partitions, Furring, etc. Porous
’l‘erra Cotta, Fire Brleks. etc., etc.

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

_ WODDWORKING
g MACHINERY

FOR

=! Chair, Furniture and

: Cabinet Mills, Pattern
Makers’ use, etc.

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

BOSTON, MASS.

SEND FOR
Illustrated Catalogue and Price

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

List,

Steel =~ Alphabets
and Tool Btamps,
Stenci] Cutting,
Dies, Burning
Brands, Door
lates, Soap
oulds, Seals, &c.

x STEEL NAME GTAMPS

to Agents.

Price for Tool Stamps, 15 cents per letter up to 3 in.
Postage, 10 cents additional per stamp.

PINE TAPS AINND DIES. (

g ] Received =
[ Gold Medal

y
stitute. A legitimate artists’ and [§f
draughtsmen’s tool. Applies color by|R
a jet of air. Greatly economizes time|j
in mechanical, englneerlmz and archi- \@
toriotion. AT BRUSHMFG, CO. |
B on.

80 Nassau St., Rockford. Ill.

llm\\m\\\mm\—/

—-——-—I-—A
__LIZHTNING

Lightning and Greep River Screw Plates. Bolt Cutters,
hand and power. Drilling Machines, Punching Presses,
Tire Benders, Tire U settzere and other Labor Savlng

OW Send for Price List C.

iley & Russell Mfg Co., Greenfield, Yass.

MOND WEATHER STRIP CO.

MANUFATTURER S OF

. ROWLETT'S INDEPENDENT -

AuToMATIC COUNTER-BALANCED

WEATHER STRIP.

AWARDED BRONZE MEDAL AT CINCINNAT! INDUSTRIAL
FEXPOSITION 1534

HAS o SPRINGS. TRIGGERS or CIRCLE
IRONS: POSITIVE ACTION: CANNOT GET
OUT O'-' ORDER: FITS ANY DOOR.

11/
Facrorv 217 N. 6=+ S1rre-
MENTION THIZ PAZLE

RO.Box 282,

Liberal discount

Cast Iron Gas and Water Pipes

1% to 48 INCHES DIAMETER.

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE.

GLOUCRSTER IRON WVWORERS,

SAMUEL R. SHIPLEY. Prest.cLoucESTER CITY, N. J.i,ums CHELLON
" P. MICHEL y .
HENE Troas. OFFICE, 2o

Y B. CHEW, WILLIAM SEXTON, 8Supt.
6 North Seventh Street, Philadelphia.

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

Capacity Quickly Increased or Diminished.

Self-0Olling Bearings. Light Running

Durable.
PRICE LIST FREE.

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

BEST and most RELI-
A BLE for swift running.

% Chas. A. Schieren & Co.
34! Ferry St. New York.

3 416 Arch St., Phila.

86 Federal St, Boston.

SHIELDS & BROWN

Manfacturers gnd Sole Propristors of
BB 2ADLEY s
' ""SULATED ‘

For BOILERS and STEAM PIPES
Reduees Condennation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.

The Best Non-Conductor of Heat and Coldin the World

Send for illustrated descriptive Circular, and name this paper. .

143 Worth Street, New York
78 and 80 Lake Street, Chicago.

B W.JOHNS
I.IOU ID PAINTS

Asbestos Bnﬂdlnz Felt,
Stﬁ'm Paoklnz- ey OO %ﬂ,
Samples and Descriptive Price Lists Free.
H. W, JOHNS MP'G CO,, 87 MAIDEN LANE, N. Y.

Shaw & Geary,

MANUFACTURERS & DEALERS

El[tlﬂlﬁll APPLIANCES

53 No. Seventh St.- PHILADELPHIA 1

MWILLER, SOLEMFR.
B MILWALKEE WIS,

T
CATALOGUE

WOODWORKING
MACHINERY,
PLANERS AND
MATCHERS,

PONY PLANERS, i

Hand Matchers, ]}
Solid Plate and

.SEGMENT

1 RE-SA WS,

HSTABLISEMD 1837.

&t I. J. WHEHITH,

Xa.
—MANUFACTURERS OF—

EDGCE TOOLS AND MACHINE KNIVES.

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

Bricks, Tiles

——AND—

Terra Cotta.

RECENTLY PUBLISHED

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

ravings and 6 plates. 8vo, 472 pages.

rice $5.00.

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

ABSTRACT OF CONTENTS.—Chapter I. The
History of Bricks. Chapter II. The Different Va-
rieties of Clay, their Characteristics, Qualities, and
Localities. Chapter III. General Remarks con-
cerning Bricks; Enameling Bricks and Tiles;
Glazing Earthenware, etc. Chapter IV. Manufac-
ture of Bricks by the hand process. Chapter V.

Brick Machines. Chapter V1. Fire Clays, Fire
Bricks, and other products, and the Ty ma-

Shimer’s Variety Moulder, with

Surface Moulding Attachment.

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

i when at work.

! " from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline
Tu c““ 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,

iing. Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs tho

}’ 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
For Circulars and full informat

SAMUEIL J. SEAEIMER,
MANUFACTURER of the SHINER COTTER HEADS and SPECIAL WOODWORKING MACHINERY.

shape of mould made to order, and warranted to cut free and easy.
Hion, address, ’ 4

MILTON, PENN.

chines, etc. Chapter VII. Terra Cotta. Chapter
VIII. The Manufacture of Roofing Tiles and Sewer
Pipes. Chapter IX. Ornamental Tileg, etc. Index.

& An IMustrat d Circddar, containing the full
Tahle of Contents of this impo: tant hook,will be sent
free and free of g{stane to any one in any part of
the World who will furnish us with his Tess.

B 0w larye Catalngue of Practical and Scienti-
fic B ks, 96 pages 8vo, and our ot er Cat and
Circulars, the wh e torether cnverh? 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.
P

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

THE ARCHITECT’S AND BUILDER’S

Pocket Companion

AND PRICE BOOK.

Consisting of ashort but comprehensive Epitome
of Decimals, Duodecimals, Geometry, and Mensu-
ration; with Tables of U. S. Measures, Sizes,
Weights, Strengths, etc., of Iron, Wood, Stone,
Brick, Cement, and Concretes, Quantities of Materi-
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, with a Voca-
bulary of Technical Terms, ete.

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

Enlarged, Revised, and Corrected. Inonevolume,
gsgl;gl s, full ound, in %ocket_ book form, $2.00 ;
boumﬁ’n muslin, $1.50. By mail, free of postage,
to any part of the world.

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

A Great Repository of Practical and
Scientific Information.

e of the Fullest, Freshest, and Most Valuable
Ome o abooks of the Age, Tndispensable to
Every Practical Man.

Just Ready. Price $2 ‘w:' {:t-ne 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 Technology, and their Practi-
cal Application in the Arts and Industries. Edited
chiefly from the German of Drs. Winckler, Elsner,
Heintze, Mierzinski, Jacobsen, Koller, and Hein-
zerling, with additions by William T. Brannt.
Graduate of the Royal Agricultural Coliege of
Eldena, Prussia, and Willia m 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

ages, lgmo. closely printed, containing an im-
mense amount and a great variety of matter. Ele-

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

& A ctrcular of 32 pages, showing the full Table
of Contents of this importa’nt Book, sent by_mail,
free of pistige to any one in any part of the World
who wﬂ? Surnish his address.

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

810 WALNUT ST., PHILADELPHIA, PA., U.8. A.

eMiS™ REDUGING VALVE

IVES SATISFACTION WHEREVER USED

OFFICE 22 CENTRAL ST. BOSTON. MASS.

T0 DRAET DOML

STEAM HEATERS
—AND—
Steam Heating Appliances,
Mannfactured by

Globe Steam Heater Co.,
North Wales, Pa.

Black Diamond Stee] Dome Farnace

ALL SIZES. PORTABLE and

The Globe Steam Heater.

*30Y60H WB2)G 0qOIE) JO MA[A [BUOIIOOS

BRICK SET.

Patent Self-Cleaning Ash Pit

Obviateslabor, dirt, and an-
Common Sense Clinker-
Crushing Grate. Greatsav-
ing of labor and fuel.
Perfect Dump.

noyance. Sure preven-
tive from fire caused
by hot ashes.

Office and Salesroom

1 North Eloventh M,
Philadelphia.

sEND FOIR CATALOGUN.
AGENTS WANTED IN EVERY TOWN.

Pateated and Manufactured by

Ths Schosn Beabar
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Architectural Weekly.

Published Every Saturday.

Devoted to Architecture, Engineering, Furniture,

Decoration, and Ornament.
Subscription, . . .. . . $6ayear.
Sg.mi)le subscription of three months, . . 50
Single Copies, . . . . . . 15cents.

203
MONTHLY NUMBER.

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

detnils,

Subseription, . . e e . $1.75 a year.
' S8ample subscription of three months, . 50 cents.

Single Copies, . . . . . 15 cents.

08

NEW BOOKS.

Improved Plumbin Appliances. By
J. PICKERING PUTNAM, Architect. This work was
printed last year in gerial form in ‘¢ BUILDING,”
and has since then been carefully revised and
broughtout in book form. as being worthy of more
permanentform. With91 illustrations. Oneoctavo
volume, cloth, price, $1.50.

Architectural Studies.

wol. II.

JUST PUBLISHED, PART 6.
t H ivi ti le-

Vs An piang Witk boti e o, DIl OF s

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

PLATE. PLATE.
1.—$500 House. VIIL.—$1,000 House.
IL—8$700 » VIIL—$1,000 .
III.— . »
IV.— . P
V.— . .
VI—$1,000 « .

PrPART 7.
INTERIOR WOODWORK

—FOR—
HOUSES OF MODERATE COST.

One paper, portfolio, $1.00.

Plates XIIT and XIV.—Two China Closets, with
details. XV.—Parlor Mantel, with details, XVI.—
Book Shelves, with_details. XVII.—Staircase
Screen, with details. X VIII.—Two Bedroom Man-
tels, with details. XIX and XX.—Entrance Hall
and S case, with details. 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 ¢ase. with Details; 29, Counter for brug-

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

'wo Counters, with Details; 32, Two Detached
Cases, with Details; 83, Prescription Counter with
Deta.lis 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.
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A Large Country House in Detail

By BRUCE PRICE, Archt.

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

Price, $5.00.
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Architectural Studies.
VOIL. I.

One Large Quarto Vol., Cloth, Price .
Containing 60 Iarge’l.lthog’rrar l(:lc$5
. Plates, treating oun the fol=
iowlng sSubjects.
PART I—LOW COST HOUSES,
grize designs, with elevations,
mcf.ﬁous:l})ﬂi)ot l;nater}ms. artxi atlastimates of cost.
arge tes of practical desi i
o o) &)0 P esigns, costing

PAKRT II,—STORE FRONTS AND INTERIOR
DETAILS. 12 platesand descriptive letterpress.
PART I1II.—STABLES. Containing plates
of Stables, suitable for village lots, ranging in cost
i 27) 7 L i
+—SEASIDE AND SOUTH
gi(ggsg%lel‘;?eglatgs of dt_atsigns for Cheap HoEsIg:
andas,
Avpejaﬁ'ooigt. $& t?“a)ls suited to a summer climate.
:—OUT-BUILDINGS. Containing 12
lates of designs of Small s o
B‘“’"ih““sf‘t'ﬁ““es' Fonces, Gutey oummer Houses,
. of these parts may be obtained separatel
whendesired. Paper portfoli Tnd
seriptive letterpre&,? ﬁoea:ll:.o' 12 plates and de-

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

including
glans. details, speci-
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BOULT'S
PATENT
REVERSE
MOTION

Panelling., Variety Moudimo & Dovetaiing Mahing.

SIMPLE. DURABLE. AND EFFICIENT.

CUTS PANCLS CF ANY [
SIGNOR STYLE OF ML T
INTHE SOLID WOOD W

NEATNLSS AND DESPATOH
ISA FIRST-CLASS SHAFELR
EDGE & SCROLL MOULDER

DOES GENERAL DOVLTAILING.
WITH THICK OR THIN STUFFS

IMPROVED SOL

FOR ALL KiINDS OIFDVA g -EI-TEYEMI;UFDI.!IST EMRS

MADD TO
AND
LHAFSANTED

ORCER

VENTILATOR.

Patented May 4th, 1886.

Adapted for Dwellings, Stores, Hospitals, School Rooms, Of-
fices, Public Institutions, &c., allowing ventilation without
draught. Simple and readily adjustable.
Wholesale and Retail, also Patent Right for sale for States, United
States or Canada, address
T. 'f. COHEN, 211 So. 13th St., Phila., Pa.

EVERY VARIETY OF
PLAIN and FIRE PROOF

BUILDINGCG PAPIER,
ASBESTOS PAPERS,

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

For Bulk Windovwvs,

Manufactured and sold,

COMBINATION SQUARE.

Serd for Famihiet

AND

Samuie of Work,

BATTLE CREEK MACHINERY CO.

BATTLE CREEK
MICHIGAN. U. 5. A

CARPENTEISOgt_nd BUILDER i
ORNAMENTAL RUSTIC
Medals ﬁyggen;l.cﬁ.lnulune,

P. O. Box 140.

 JOHN WHEELER, W o N

:Hw bl

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

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

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

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.

EUREEKA SPIRAL SCREW DRIVER.

B. G. UNDERWOOD,

ADVERTISING AGENT,

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

i1l drive a screw by pushing on the end of handle in 34 of the time of the old method. C. E. Jen-
nin:sv & Co. N.a Y. Agen pa.nd the principal Hardware ers throughout the world. Made in two
gizes, price For each $1.25 and $1.50. ; g

Decatur Coffin Co., Decatur, Ill.

w1 PARQUET FLOORS

(BUTCHER'S PATENT).

! The only Wood Flooring made on the correct ]}arlnciple, being laid with
ZM perforated metal tongues so that Floors of any thickness from 3 inch up

M can be laid and blind-nailed.
Butcher’s Boston Polish is the best finish for Hardwood Floors. For sale
B by agents in all large cities. Full information on application to

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

MORSE ELEVATOR WORKS.
Muorse, Williams & Cao.

Successors to CLEM & MORSE,

Passengep smze o s

ELEVATORS

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

PHILADELPHIA.
NEW YORK OFFICE : 108 Liberty Street.

PassenceR ELEVATORS,

MANUFACTURED BY

HOWARD IRON WORKS,

BTUFFALO, IT. .

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

o GRAVES’
ELEV.ATORS,

PASSENGER and FREIGHT,

MANUPACTURED BY

in many places and for
purposes that a station-
arg'e lade cannot.

Send for price.

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

1qE0SOTE.
C\NEUD S TAI NS

FOR SHINGLES,
CLAPBOARDS. FENCES,ETC.

SAMECABOT

Ty STREE
LBY T
70KIL™ BosTON
' SEND FOR CIRCULAR

L 0

Used by thousands of first-clasy Manufacturers
and Mechanics ontheir best work, Its success
o R P N LY GENUINE
posaible. ember thal
ye’s Liquid Glue is man solel; Lb the

GLO

LePap y by
RUSSIA CEMENT C0., S-0U5 3558 MAS?

 FIRST-CIL.ASS

HEATING APPARATUS,
J. REYNOLDS & SON,

Thirteenth and Filhert Qtveets, PHILADELPHIA,
—Manafacturers of—

Steel Air Tight Farnaces,

KEYSTONE
Steel Yurnaces.

BRICK SET AND PORTABLE.

PA.

tor Anthracite and Bituminous
i Coal or Wood.

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

Special Offer

To the proprietors of Planing Mills, S8ash, Door
and Blind Factories and wood-workers generai-

ly. Upon reselpt of business card we will send
you a copy ofour ‘' Ceneral’ catalogue.

GCOODELL & WATERS,
3031 Chestnut Street,
PHILADELPHIA.

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

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

References to former articles or answers should
give date of paper anl%&mge or number of question.

Inquiries not answered in reasonable time should

rej d pondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all, either by letter
or in this department, each must take his turn.

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

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

Books referred to promptly supplied on receipt of

; cor

price.
Minerals sent for examination should be distinctly
marked or labeled.

(1) G. F. M. F., of North Sydney, Cape
Breton, Canada, sends a diagram of a church, and says
the speaker can only be heard distinctly in the first four
or fiverows of pews. Outside of that it is only a sort of
a confused muttering, and wishes to know how it can
be remedied. A. The real difficalty is that the propor-
tions are not adapted to the harmonious propagation of
sound. We advise raising the floor one foot higher, or
lowering the ceiling one foot, whichever will prove the
least ewp The di jons of the church are 65
feet long, 45 feet wide, and 21 feet high. If the room is
made 20 feethigh, it ought to give fairly satisfactory
results.

(?)C. T. F., of Kansas City, Mo., asks: (1)
How much stronger would a concrete wall 2 feet thick
be over one 1 foot thick? A. It depends upon the kind
of strains to which the wall will be submitted. If built
toresist a crushing strain or a tensile strain separately,
the 2 foot wall will be just twice the strength of the 1
foot wall, because the strength is proportional to the
sectional area. If, however, a portion of a concrete wall
is to be used as a lintel or as a beam, the strength will
vary as the square of the depth times its breadth
divided by its length. 2. No. 8. The chemical change
which takes place in the *“ setting ** of lime concrete is
of a more complicated nature than is generally known.
According the theory of M. Vicat, the hydraulicity of
a cement is dne to a composition formed when lime-
stone is in the pr of argill material. That
this composition is a double silicate of alumina and
lime, which in the act of hydration causes the sctting
of hydraulic ts. Most ch agree in admit-
ting that the hardening of cements is due to hydration,
bat differ as to the manner in which it is brought about
and the consequent intermediate reactions. See Henry
Reid on concretes 4. Portland cement is an artificial
prodact. The ingredients are chalk and the mud of the
river Medway, England. The chalk used contains
about 734 per cent. of clay. The mud contains about
70 per cent. of alumina and iron to 30 per cent. silica.
Eight or nine parts of chalk with two parts of mud are
passed through a crushing mill, into which is let a sup-
ply of water, whichr carries off the crushed particles
into a large vat. The sediment settles down and be-
comes solid. The surface water is run off or evapo-
rates. The mixture is then spread out on a drying floor
to a depth of about six inches, and is dried by coking
ovens below. The dried cement is mimed with crushed
coke and burnt at a very high temperature. The
cement is burnt to a point of almost vitrification. This
excessive burning 18 a distinctive ‘feature of all Port-
land cements. It is afterward crushed between two
iron wheels and then ground between two sandstone
millstones. This completes the actual manufacture.
For shipment it is packed in three-bushel casks. 5.
The best roofing material for a flat roof that is to be
walked upon is a brick pavement laid in cement,
where the roof timbers and side walls are strong
enoungh to carry the load involved, or, in the absence of
that, a flat board roof .overed with first-class building
felt, and carefully asphalted with rock asphaltum by
the Wooton process. .

(3) S. A. L., of Moorestown, Burlington
County, N. J., complains of the intolerable heat of the
summer, and of his own house attic particularly, and
wants to know the most approved method of ventilat=-
ing the house, to keep it cool in summer and warm in
winter. A. This problem could not be solved without
plans and sectional elevations of his house to show how
the rooms were sitnated with reference to each other
and the house itself to the points of the compass; but,
without attempting to ventilate his house, a simple ex-
pedient may be resorted to that will make his attic
warm in winter and cool in summer. 1st. .heathe the
rafters with planed and matched boards, and fill the
space between them and the roofing boards with min-
eral wool. Also in the gable ends of the attic insert
louvered windows that are storm proof, and provided
with movable shutters.

@4 Dr. J W. H., of Ludlow, Mass.,
wishes to know how old outside unpainted brick walls
can be treated to improve their appearance. A. 1st.
Employ a mason to go over the whole wall and rub its
surface down with rather soft brick, that will, in a
large measure, remove weather stains. Then mix In-
dian red with turpentine and a little varnish and apply
it while hot with a brush to the wall surface. When
dry the brickwork will have a dull, uniform red color.
Indian red is ground hematite ore.

(5) F. H B. writes: I have some office
windows which my predecessor had frosted. How may
I remove the frosting? A. Only by grinding and re-
polishing, which would be very expemsive. If it is or-
dinary paint, you can remove it with a strong solution
of caustic potash.

6) J. T. G. asks how to get daylight
into a room having a large window space, there being a
blank brick wall about five feet distant from the side of
building. A. The common method of illuminating
such rooms as you describe is to place outside of a
window a mirror arranged at an angle of 45 degrees,
which will receive the light from the sky and throw it
into the room.

3
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(1) E. H. C. asks our advice how he may
become a civil engineer.
self in some capacity with a first-class civil engineer, so
that you might study and practice with him, we think
it would be your best course. You might, however,
enter some of our technical schools, and take a course in
civil engineering. If you wish to pursue the study
alone, you mightsend to some of the technical schools
for their prospectus, and pursue the course laid down
for their stundents.

(8) W. W. asks : What is the best mate-
rial to mix with gas tar to form a durable waterproof
coating for tin, shingle, or paper roof? A. Boil the
tar with lime, stir in powdered slate, and then apply.

9) J. H. B. asks: 1. Is not properly se-
cured cistern or rain water the best for drinking and
cooking purposes? A. We do not consider that cistern
water in its best condition is equal to water drawn from
gand or rock beds, but is no doubt better thanthe water
of many wells. 2. Is there any danger arising from
the use of water in brass or copper vessels? A. Brass
and copper vessels that are kept scrupulously clean are
suitable for cooking in or holding water for drinking.
Brass pipe for conveying water is now much used, and
is not considered more dangerous than lead pipe. 3.
What effect, if any, has the rubber pipe upon water
secured through it, such as our lawn and sidewalk hose?
A. Rubber hose has no deleterious effect upon water.
4. Where is the best water found when exposed to the
sun and air, and standing in open vessels—at the top
or bottom of the vessel? A. We do not know that there
is any difference n the quality of water drawn from the
top or bottom of an open vessel, provided both vessel
and water are clean.

(Continued on page Xx.)

Wusiness and Personal.

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

For best leather belting and lace leather, including
Hercules, see Page Belting Co.’s adv., p. 125.

Copper smelter and refiner seeks a sitnation. Fifteen
years’ experience in England. B. S. brand guaranteed.
Can separute silver present in ore during process cheap-
ly. Abstainer. Address Copper Smelter, careof Geo.
Swift, Gonzales, Gonzales County, Texas.

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

Bennett’s Lubricator is giving universal satisfaction.
Send for circular. Bennett Mfg. Co., Chicago, Ill.

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

Press for Sale—Quick acting. Hole in bed 8x5:
punches to center of 18 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 Mfg. Co., 138 Jackson St..
Chicago, 111

A desirable position is open to a satisfactory party
familiar with hydraulic or steam engineering. High
character, good address, and ability to talk intelligently
on above subjects (either or both) are essential qualifi-
cations. Address * Aqua,” P. O. box 773, New York
City.

The Railroad Gazetts, handsomely illustrated, pub-

lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

The Knowles Steam Pump Works, 118 Federal
8t., Boston, and 98 Liberty 8t., New York, have just is-
sued anew catalogue, in which are many new and im-
proved forms of Pumping Machinery of thesingle and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

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

‘Woodworking Machinery of all kinds. The Bentel &
Margedant Co.. 116 Fourth 8t., Hamilton, O.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
**Little Wonder.” A perfect Eleotro Plating Machine.
Sole manufacturers of the new Dip Laoquer Kristaline.
C lete outfit for pl 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 Haven, Conn.

Supplement Cstalogue.—Pereons in parsuit of infor-
mation of any special i ing, 1, or scien-
tificsubject, can have catalogue of contents of the Sci-
BNTIFIC 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.

Curtis Pressure Regulator and Steam Trap. See p. 263.

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

Power, 118 Liberty 8t., N.Y. $1 per yr. Samples free,

Gun and Machine Makers’ Screwdrivers, drop forged
in best Tool Steel. Billings & Spencer Co., Hartford, Ct.

Thani,

Chucks—over 100 different kinds and sizes in stock.
Specials madeto order. Cushman ChuckCo.,Hartford.Ct.

The Improved Hydraulic Jacks, Punches, and Tube
Ex ders. R. Dud 24 Cc 8t., New York.

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

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. S8ee illus. adv., p.28.

Automatic taper lathes, Heading and box board ma-
chines. Rollstone Machine Co., Fitchburg, Mass.

8end for new and complete catalogue of Scientific
Books for sale by Munn & Co., 361 Broadway, N. Y. Free
on application.

A. If you can associate your- |

¥ cientific Emeﬁvau

FOR 1887,
The Mest Popular Scientific Paper In the Woerld.

Only $3.00 ‘:‘5{20.5" ::m!mﬂnzyl’uuge- Weekly. ‘

rs & Yenr.

This widely circulated and splendidly illustrated. |-

paper i8 publist.ed weekly. Every number contains six-
teen pages of useful infoxmation and a large number of
originel engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufacturees,
Chemistry, Electricity Tel by. Phot hy, Archi-
tecture, Agriculture. Horticulture, Nutural Iistory.etc.

All Classes of Readers ind in the SCIENTIFIC
AMERICAN a popular re-ume of the best scientific in-
formation of the day; and it is the aim of the publishers
to présent it in an attractiveform, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a oconstant supply of instructive
reading. It is promotive of knowledge snd progress in
every community where it circulutes.

Termns of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—62 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three deliars by the pub-

' lishers; six months, $1.50: three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratisfor every clud of flve submcrdery
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, draZts, etc., pay-

wet ALTITIT & CO.,
361 Broadway, New York.
T EL 1

Scientific American Supplement.

This is a separate and distinct publication from
THk SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all rhe principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History Geography, Arch@ology. Astronomy,
Chenistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building. Marine Engineering, Photography,
Technology. Manufacturing Industries, Sar.itary En-
gineering, Agriculture, Horticulture, Domsatic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and val le infor pertat to these and allied
subjects is given, the whole profusely ill d with
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ORCESTERS

UNABRIDGED QVARTO

' DICTIONARY

‘With or without Denison’s Patent Index.

HEAdAition of 188%7.
ENLARGED

BY THE ADDITION OF

ANewPronooncing Biographical Dictionary

of nearly 12,000 personages, and

A New Prononneing Gazetteer of the World,

noting and locating over 20,000 places.
ol Conmuglngslso L

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.

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

Every edition of Lon(ffellow. Holmes, Bryant, [rving,
‘Whittier, and other eminent American authors, follows

Worcester. * It presents the usage of all great English
writers.” It is the authority of the leadlng magasines
d of th 'y and of the National De-

an ap e
partments at Washington.
Oliver Wendell Holmes says:

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

The Recosnised Antbority on Pronunciation.

. Worcester’s Djctionary presents the ac. usage of
out best public speakers, and has been regarded as the
standard by our leading orators, Everett, Sumner, Phil-
lips, Garﬂe{d, Hillard, and others, Most clergymen and
lawyers use Worcester as authority on pronunciation.

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

From Hon. Edward Everett.

“ His orthogra and. pronunciation represent, as far as
1am aware, hepunzgst approved usage of our language.”

From Hon. James A. Garfield.

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

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

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

J. B. LIPPINCOTT CO.,

PUBLISHERS,
715 and 717 Market St., Philadelphia.

engravings.

The most important Enyineering Works, Mechanisms,
and Manunfactures at. home and abrosd are represented
and described in the SUPPI.LEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-

: ERICAN and one copy of the SUPPLEMENT, both mailed

for one year for $7.00. Address and remit by postal
order. express money order, or check,

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

To KForeign Subscribers.—Under the facilities of |

the Postal Union, the SCIENTIFIC AMERICAN i8 now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India. Australia. and all other
British colonies ; to Frunce, 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 ani SUPPLEMENT for
oneyear. Thisincludes pcstage, which we pay. Remit
hy vostal or express money order. or draft to order of
MUNN & CO.. 381 Broadway, New York.

Building Ptans and Specifications,

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

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

orches, bay windows, or attic rooms, are
invited to communicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans, and
drawings promptly prepared. Terms
moderate. Address

MUNN & CO. 361 Broadway, New York

THE TIiFFANY
GrLass CoMPANY

MEMORIAL WINDOWS
GLASS WORK DECORATIONS

Designs and Estimates submitted.

Lours C. TiFFANY, Pres. . PRINGLE MITCHELL, M ger.
Joun Du Fais, Sec. Joun C. PLATT, Tyeas.

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

© 1887 SCIENTIFIC AMERICAN, INC

BUiIding Superintendence

A Manual for Young Architects, Students, and
others interested 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 this country, with suggestions for supervis-
ing such work efficiently.

Modern Perspective.

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

1his is by far the most exhaustive of modern
works on 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. Thescientificand pictorial aspects
of these investigations are 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 dnd 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
goes to work to lay out the main 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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fDDT EAST HOUSTON ST | 275

COLORS

TINTlN STRICTLY PURE.

For Painters’ and Builders’ Use.

Cannot e excelled for PURITT and FLOTEITESS.
MANUFACTURED BY
EDW. E. JILLARD,

KA COLOR WORKS,
1645 NORTH TENTH STREET, PHILADELPHIA, PA.

HOT-WATER HEATING,

fig | For Gronniousns od Dwolings | R

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

SEND 3 CENTS POSTAGE FOR ILLUSTRATED CATALOGUE,

Warren's Natural Asphalt Roofing

FINALLY PERFECTED AND TESTED BY TEN
YEARS OF PRACTICAL USE.

-283 EAST 207" ST
CHICAGO ILL.

TTr D
LW

Trade

l‘lrk.

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-

lication.
ik composite” Felt

FOR ROOF FOUNDATIONS.

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

Send for Circulars and Samples.

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

ADAMANT

WALL PLASTER.

MANUFACTURED BY

Sciewtitic Jmerican, Juchitects and Builders Edition,

/J/jé(//// /.

’IMPOP\TER\ AMS MANUF, \LTUREF\

]How to Build a

IT MAKES A
| Cheaper, Warmer, Drier and Stronger House

than Brick or Stone.

Perfect Home.

THE PLASTER WILL NOT CRACK.

The Middleville School House was built in Au-
gust, 1886. There are two school rooms, each 35x50
eet. The ceiling of the lower room is covered
with HALL’S SAEATHING LATH, and is not cracked.
The upper School tramp over this ceiling. The
ceiling of the upper room was put on with old style
4-foot lath; nothing overhead but the garret ; that
ceiling is cracked; both put on at the same time,
the same masons and same mortar on each,
March 18, 1887. }
J. T. HALL, Esg., St. LouUts, MICH. :

Dear Sir—During the past year the Middleville
Union 8¢hool District built a new school house, in
the erection of which we used a quantity of your
patent “SHEATHING LATH,” both for outside
sheathing and ceilings. The building has now
been 1n use more than six months, and at this time
we find that the ceilings upon which your Lath
were used are in perfect condition, while those up-
on which the common Lath were used are already
badly cracked.

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

We take pleasure in recommending your Lath
as, in our opinim‘x; far superior to the old style.

ery respectfully.
A. E."DICKINS,
Pres't Board of Education.
C. W. HAMLIN,
CQlerk Board of Education.

MIDDLEVILLE, HERKIMER CoO.,, N. Y.,

UTICA, N. Y., March 18, 1887.

I concur in the above statement.
W. H. SYMONDS
Architect,

For information, address

l. G. JENKINS

>0

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

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

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

The Sheathing Lath i8 invaluable for city ceil-
ings and expensive buildings where cornice and
center pieces are put up.

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

The Sheathing Lath furnishes a foundation for

deafening, and thus saves a large expense.

, Oswego, N.Y.

BLINDS and SHUTTERS

Blind Tenon

A DESIRABLE
IMPROVEMENT.

202

Our outside work is put
together with paint.

20

‘We also manufacture

DRESSER DOORs
AND

OUTSIDE SHUT-
TERS.

104

,Oswego, N.1.

PENFIELD & VAN AUKEN

F. W. DEVOE & G0.

(Established 1852)

PURE
MIXED
PAINTS

We desire to eall attention of to the fact
that we guarantee our ready mixed paints to be made
only of 'Bgre linseed oil and the most permarent pig-
ments, ey are not ‘* Chemical,” * Rubber,” * Patent,”
or *“ Fireproof.” We use no secret or patent method in
manufacturing them by which beanzine and water are

made to serve the purpose of pure linseed oil. Sample
{:la:.)r.viia. containing g] %irablep hades, sent on e

FINE VARNISHES,
WOOD FILLERS,
WOOD STAINS.

ARTISTS' MATERIALS,

MATHEMATICAL INSTRUMENTS.

Catalogues of our different depar
parties.

Cor. . Fulton and
William Sts.,

t0 respc

—Comn, Devoe & Co.,
176 Randolph St.,

NEW YORK. CHICAGO.

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 costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper.

It saves waiting several weeks or months for the building to dry out. A room finished one day can be

Adamant
Manufacturlng occupied the next. _
Com pany It does not crack or fall off, even in case of leakages.
It is applied easily by any good mason.
OFFICE:

62 EAST GENESEE STREET,
SYRACUSE, N. Y.

© 1887 SCIENTIFIC AMERICAN, INC

The New, 'cheap, and Only Superior
Substitute for Common Plaster.

It 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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IMPORTAN'T

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

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

They possess mord
body, higher luster,
greater resisting pros=
perties to atmospheric
influences, action of
water and alkali, are

i For all classes
|

m Inside Work,

W! Requiring great durae-
E S TI bility, use No, 2 ELAS-

TICA FINISH,
For
il Outside Work,

RECISTERED Requiring extreme
more elastic, will not Y durability, use No. 1
scratch or mar white, F ' N I S H E S ELASTICA FINISH,

and are more durable,

NO.I ¥ NO.Z.

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

et STANDARD VARNISH WORKS,

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

Send for Samples and Full Particulars.

THE HENRY DIBBLEE COMPANY,
MANTEILS, GRATES AND TILES.

General Agency
Tow’'s Art 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.

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

casings below. The ¢ Barry Hanger?”
overcomes this trouble, and a door will run
as easy and true in the cemter, when
there is a variation of one-half inch or
more in the height of the tracks, as it
would when they are perfectly level.

—MANUFACTURED BY—

SYRACUSE BOLT CO.,
SYRACUSE, N. Y.
FW

MES
J&@%ﬁa

THE CBEAT AMERICAN PIPECOVERIEG

HOTAIR FIPES

STEAM GAS o WATER
—== PIPES =

L\, FRONT - OREBCE~
WILMINGTOX.DEL.

These coverings beyond question are the best non-conductors of heat known to thescientific world, They
are easily applied, yx'rery urable, 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 away for not giving a supply of hot air,
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved
with J. F. Wood & Co.’s Great American Pipe Covering,

It sends the heat where wanted. It protects the woo dwork near from fire. Itis a great saving
in fuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire
and water have no effect on them. They do not powder down, char, norcrack. They are cleanly in
application. They are neat and regular in appearance. They are applied to pipes without the use
of paste or cement of any kind.

—

Yo

—

LAEA/".. H
LITHOGEN PRIMER

EAINIG S

unpleasant rubbing against the track or

ESTABLISHED 1844.

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

PHILADELPHIA, PA.
PAINT MANUFACTURERS.

Striotly Pure Lead, Zinc and Colors, Dry, in Qil, Japan
and BReady Mixed for Use. » Coph

PEERLESS
MORTAR COLORS

BLACK, BROWN, BUFF, AND RED.

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

HOYT & BROTHER

Manufacturing Co.,

ATRORA, IXL.I.
MANUFACTURERS OF

aahioery I Working Wood

Planing Mill Machinery
a Specialty.

Send for Catalogue.

—TERE—

Architectural Sheet-Metal Works,

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

J. S. TIIORI,
No. 1201 Callowhill St., Philadelphia, Pa.

CHENEY & HEWLETT,

Architectural Tron Works

WROUGHT AND CAST IRON WORK
FOR BUILDING PURPOSES,

f

Book giving stren.gth of wrought-iron girders,
beams, and cast-iron columnsmailed onapplication.

ARCHITECTURAL AND ORNAMENTAL

IRON STAIRS, GRILLES,

GUARDS, GATES, RAILING.
Special attention to Ornamental Work.
Vault, Area, and Skylight (Cement and Iron).
Designs, Estimates, and Catalogues on application.
MANLY & COOPER MFG. CO.

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

Jersey City, N. J.

MACHINE - TURNED §
BALUSTERS

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

PEDESTAL and TURNED NEWELS.

STAIR RAILS,

Of all dimensions, worked, ready
to put up.

N. CHENEY. - 201 BROADWAY
C. HEWLETT. O"TC"{ NEW YORK.

i Send 4c. Stamp for our 32-page
il Catalogue, containing 200 Illustra-
[t tions of Balusters, Pedestal Newels,
jiiily Brackets, Drops, ¢tc.

ANDERSON & DICKEY

CINSTRUMENTS, Architecturi‘{f_oudl‘urning

BLUE PROCESS
PAPER,

AMERICAN
LIQUID INK.

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

G. S. WOOLMAN,

Spiral Moulding,

4 3 Bristol Street

BOSTON, MASS.

All kinds of Newels, Stair Posts, Bal-
usters, Rails, Table and Chair

116 FULTON ST, Wood M w‘:ﬂ;;:“- Fittings, n. &
00 an ce 88, -
NEW YORK. terior Decorations, ete.
Rope Moulding and Twist Screen ff
chandler & Farquhar’ Work, etc. Architects' Designs
177 Washington St & spectaty.
gt °y Estimates given. Send 2-cent stamp
B9ST°N- for illustrated catalogue.
Agents for Fay’s “ Yankes  CALIPERS
AND
Barnes’ Foot Power Machinery, Screw Plates. Adjustable Die
AND DEALERS IN . o

Machinists’ Supplies of Every Kind, Send for
Send two stamps for illus. catalogue. i B CATALOGUE [
SO c:(,:q;\ |

L iy, F- K. F.

Encyclo- Diamond Book free,

WEL

ia of Drills and 2gc, for CREENFIELD
7o?>egngnv Lightning mailing it. I-s 'Ros. & co 1] jAgé. ’
ings of Hydraulic American MANUFACTURERS OF
w EL L %ELL Well Works, Serew Cutting Machinery and T?u for'M-eMnhu’,
TOOLS, Machines. Aurers, 11, Oarrisge Makers’, and BlacKsmiths’ Use.

and persons desiring &
Paints. The most gnra le

CHILTON PAINTS.

The Ohilton Manuf’g (o. would call theattention of Architeots

and therefore the most economioal
in use. Sample cards of colors sent on application,

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

artiola to their Pure Linsesd Oil

© 1887 SCIENTIFIC AMERICAN, INC



SEPTEMBER, 1887.

p—

HANDY WA

GON

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

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

- TRE WU NN

SYRACUSE, NEW YORK, or
63 MURRAY ST., NEW YORK,
32 8. MARKET ST., BOSTON.

BRADLEY & CO.|{

Bartetts Wronght-Iron, Brick-Lined Portable Furnace.

THE VETERAIN,

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

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

No Overheated Cast-iron Surfaces.
Fire Clay Lined Fire Chambers.

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

g, Sevistaction. ESTABLISHED 1847,

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

ESTIMATES AND ADVICE FREE.

Scientitic Qumevican, Qrchiterts and Builders Edition,
TEHE B RADIL.EY

1x

&fectrofiers,
Boolegiystionl 5 Besorufions

Bedigns
Eun;iéﬁea,
8atimates Given.

Coespendence Selictied,

dHofiday
Soodd.

ARTISTIC
WOOD MANTELS anp MIRRORS,

FURNITURE anxp ART WORK

A SPECIALTY.

OLD ENGLISH STYLE.

DESIGNED AND MANUFACTURED BY

S. HUET,

18 So. Fifteenth Street, Philadelphia, Pa.

BUFF AND BLUE
AMHERST AND BEREA

SANDSTONE

Sawed stone of all kinds. S8awed and split flag-
ging, curbing and gutter stone and bridge stone.

THE CLEVELAND STONE C0., CLEVELAND, 0.

Send for illustrated catalogue.

The Old

F. C. YARNALL, President,

EXCELLENT BrAck CorIES of Architectural
Drawings, Sketches, etc, by the Patent

\UTUCOPTST:=

AUTOCOPYIST (0., 166 William St., New York.

formily of color.

PHILADELPHIA,

Bangor Slate Company.

I. 8. MOYER, Sec. & Treas.,

QUARRIES Frer S

T.ocated at Bamgor, Pa.

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

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

CARPENTERS’

HAND AND FOOT POWER.

Lathes Fip Saws,

’ Cross Cut
Tenoners, Saws,
Mortisers, Combined

Saws,
Scroll Saws, Jig Saws,
Groovers, Edge Mould-
: ers,
Formers.
Dado Heads.

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

MACHINERY, ||

The 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
} answer to every inquiry and
want in beautifying the home.

The Decorator and Furnisher
§ contains original designs and
B articles on decoration by the
best writers and most prom-
inent artists.

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

B Yearly Subscription $4.00. Sirgle Copies, 35¢.

30 & 32 East 141h St., New-York.

DA QEIGE OF THE DECORTOR AND FURNISHEA COMBANIS

ARTSTAINED

FOR CHURCHES, DWELLINGS, Etc.

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

GLAS
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The Combination Heater.

maintaining a uniform temperature.

THE IMPROVED ECONOMY
Gombination Steam and Warm Air

HEATER

IN ITS MANY POINTS OF MERIT

LEADS EVERY HEATER MADE.

SIMPLE, PRACTICAL, ECONOMICAL,

EMBODYING

DURABILITY and ABSOLUTE SAFETY.

Low Pressure, Radiates Heat with 5 1b. Steam.
Steam, increasing its capacity 25 per cent. over any All-Steam Apparatus.

One fire generates both Warm Air and
Automatically regulated,

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

PERFECT VENTILATION.

THE ECONOMY WARM AIR FURNACES

Have a reputation that is neither excelled nor equalled for

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

SEND FOR NEW 72 PAacE CATALOGUER,
giving full particulars, descriptions, and illustrations of 7 different stylés of the

Combination Heaters

AND THE

Economy Warm Air
FURINACES.

Manufactured solely by the

J. F. Pease Furnace

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

Eastern Agemnts.—EARL B. CHACE & Co., 206 Water St.,
York ; JOEHN DEMAREST, General New England Agent,
112 Portland St,, Boston ; W. H. FENNER & CO., Providence.

Western Agemnts,.—ADKINS & HOFFMAN, 177 East Ran-
dolph 8t., Chicago, Ill.; Goss HEATING & PLUMBING Co., 703
Main St., Kansas City, Mo.; ARTHUR A. POND, 35 Washington
Ave. South, Minneapolis, Minn. ; GAGE & HORTON MFa. Co.,

New

1231 Olive St., St. Louis, Mo.

Co.,

The Double Radiator Eoonomy
Warm Air Furnace.

The M. H. JACOBS’ FURNACE CO.,,

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

WARM AIR
FURNACES

With Hot Water
Attachment.

Most Perfect aud Darable

THE KING
of HEATERS

It wears the

Grown of
SUDTIOrity.

Most Economical
AND

POWERFUL.

The Spiral Radiator 8 exciting universal attention and careful examination by the public, as evi-

denced by the drift of popular favor. A cursory examination alone is sufficient to show its meritﬁ
superiority. It combines all the requisites of a _successful furnace, viz.: Future Maintenance,
adiate the Heat Desired

ency, and Power to Economize and

and
flici-
No less attention has been given to the

qualities upon which depend the health andvitality of our families.
MANUFACTURED BY

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

The Dunning Patent

Wrought Iron Boiler

IS THE BEST FOR

Low Pressure Stezm 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 Cot;ms%e 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
w hole 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 Exchan_e St., GENXEVA, N, Y.

“Ylotes and Queries.

(Continued from page vi.)

(10) B. asks: What is the greatest
speed ever attained by an ice boat, and if it attains a
greater speed than the rate at which the wind blows at
the time it is propelled ? What explanation can be
given for the fact that boat goes faster than the wind ?
A. With a twenty mile per hour breeze ice hoats have
run, on fine ice, at the rate of 70 miles an hour. If you
squeeze a suitable wedge between thumb and finger, you
will find the wedge to move further and faster during
the squeeze than the fingers that impart the movement.
On the same principle the ice boat, which is the wedge,
may be driven three times or more faster than the pro-
pelling wind, when the latter acts against the inclined
side or sail of theboat., If the wind were directly abaft,
the boat would not go quite so fast as the wind.

(11) J. W. L. asks what material white
clay pipes are made of. A. The clay pipes are mostly
imported, and are largely made in England. It is pro-
bable that suitable clay for this purpose is found
among the clay beds of New Jersey, but this is used
chiefly in the potteries. Pipe clay is of about the same
quality as that used for the manufacture of pottery.
To burn white, the clay should be free from iron.

(12) A. McK. asks (1) how to lay thin
veneers on lumber one-eighth inch thick. A. A good
manner of laying veueers on thin work is by clamping
with screw clamps or weights between two planks
dressed flat, with paper each side of the veneer parts
to prevent sticking. 2. A receipt for making a good
liquid glue. A. Liquid glue—4 ounces hard glue, 16
ounces acetic acid ; dissolve by soaking and heating.
Spaulding’s glue is supposed to be ordinary glue dis-
solved in good, strong vinegar. Another way is to add
a little pyroligneous acid to a thick solution of glue and
water.

(13) C. F. S. asks : Which is the better
way to set a small circular rip saw (14 in.)—so that it
will just reach through the stuff, or lower the table that
it will move perpendicularly ¢ Which method reqnires
the most power ? A. A saw cuts easier across the grain.
Cutting at the top of the saw is lengthwise of the grain
of the wood, and cuts harder and of course takes more
power. Saws cut easier or with less power with the top
of the table as near the center as possible, or so that
the flange that holds the saw just clears the stuff to be
sawed. This is the practice with the makers of frames.
Sometimes the tables are made to raise for some special
purpose—not for the gaving of power.

(14) E. Le D. asks how to clean nickel
plated goods, so as to keep them bright? I have an
Albo carbon cluster light (gas) in nickel, and I suppose
the heat keeps it dnll. A. Too much polishing with
powder will soon destroy the nickel plating.. Wipe
thoroughly with a cloth moistened with kerosene oil as
often as necessary. Occasionally add a little whiting or

chalk to the cloths. If any parts are not burnished
that require to be cleaned, a small brush with chalk
and soap water will make the work quite clean.

(15) P. R. R. asks: With what white
substance can I cover a draughting board that I may
easily erase the black pencil lines after the drawing has
been copied or used ? A. For this parpose paint the
board with three or four coats of white lead ground in
Japan. Rub each coat down after it is thoroughly dry
with powdered pumice stone and water.

(16) E. E. H. asks: 1. What is the best
method of varnishing slate table tops which have been
ornamented by painting on them a design in oil colors?
What varnish is used, and how applied ? If with a
brush, how can the strokes of the brush be prevented
from showing ? If dipped, give particulars? A. Use
a soft camel’s hair brush and cover the table with a coat
of heavy body varnish, such as can be purchased of
‘any paint house. 2. A receipt for ebonizing liquid. I
have used nut galls and acetate of iron, formerly with
good results, but lately the iron acetate will not pro-
ddce the black. A. The majority of the receipts given
include acetate of iron in some form or other. The fol-
lowing is one entirely free from iron salts, and may be
found desirable : First sponge the wood with a solution
chlorhydrate of aniline in water, to which a little cop-
per chloride has been added. When dry, repeat with a
solution of potassium bichromate. Do this two or three
times.

(17 F. A.P. asks: How long will gal-
vanized cast iron stand exposed to the weather (such as
aniron fence) without signs of rust? A. If the ironis
perfectly galvanized, it will last for alaong time. If the

union of the zinc and iron is imperfect, rust will ap- |

pear very soon.

(18) F. W. C. asks: Will a 8 ineh pipe
50 rods long supply sufficient water for 2 rams, one us-
ing a 1 inch feed pipe, one a 2 inch feed pipe? A.
‘What head is thereon the 8 inch pipe, or how high is
the reservoir which receives the water from brook above
that which supplies the ram? If this is eight feet or
more, 8 inch pipe is sufficient.

(19) 8. R. R.—To sand wood ; Paint the
woodwith athick paintand dust the sand on through
asieve fixed to a small tin box in which the sand is
placed,

(20) W. E. W. says: I have a 66 in. cir-
cular saw that has not been used in over a year (a
smaller one used in place), one side of which is very
rusty. What will take off the rust and make it bright?
Icannotsell it as it is, but could if Ican getoff the
rust ? A. If kerosene will not remove the rust, try
spirits turpentine and rottenstone. If the rust is deep,
it must be ground out with emery. To preserve the
concentric polish mount it on an arbor and rotate it,
using emery and oil on a pine or other soft wood stick.

(21) D. McR.—Your drain system needs
ventilating. The Wind wel, if air tight, does not make

room for the water that is suddenly plunged into the
pipes. This makes a pressure which breaks the seal of
the weakest trap. Make an air vent at the well, if there
is no trap between the sink and the well. If there is a
trap in the main, then a vent pipe leading from the top
of the main vertical pipe to the roof will be requisite to
prevent the blowing of the trap seals.

(22) W. H. B. asks: 1. How much greater
area of cross section should an iron lightning rod have
than a copper one, to give the same conducting power ?
A. The sectional area of the iron rod should be six
times as great as that of copper to secure the same con-
ductivity. 2. With roof surface of 1,000 square feet,
copper rod one-half inch square, and a wet clay soil,
how far ought Ito continue the rod underground,
through a bed of charcoal 1 foot deep and 1 foot wide,
to give a proper ground connection ? A. Carry the rod
down till you strike soil that is permanently damp.

(23) G. H. E. asks: Why are not dry
gas meters psed in place of wet ones? A. The dry
meter is now the standard meter used by the great gas
companies. The wet meter requires much care, and is
liable to freeze in cold weather.

(24¢) R V., architect, of Mobile, Ala.,
questions the accuracy of the rule given in answer to
J.D. G. in the July number in regard to the breaking
weight of white pine timber, A. The values deduced
by the rule are, in the main, correct, erring, if any, on
the safe side. The rule generally followed by architects
is as follows: The safe load in pounds for a beam sup-
ported at both ends, with its load uniformly distributed,
is equal to 2 X breadth (inches) X depth squared
(inches) X a constant divided by the length of the clear
span in feet. The constant is the safe load for a unit
beam, one inch square and one foot span, loaded at the
center. For white pine the constant is 80. Practically,
however, a proper allowance should he made to insure
the beam against too great a deflection. Where the de-
flection is not to exceed one-thirtieth of an inch-per
foot of span, the above formula ought to read with like
conditions, For white pine, viz.: Safe, uniformly dis~

8 X breadth X cube of depth X 82

b X square of depth.

(25) L. McN. asks for a receipt for mak-
ing an infusible cement that will stand a great heat
without crumbling or falling off, as I want to line a hot
blast gas furnace with it. Also a receipt for making
crucibles that will stand the intense heat of the hot
blast gas furnace. I would like the cement to be non-
conducting. A. A good fireproof cement is given in an-
swer to query 58, on page 28 of the SCIENTIFIC AMERI-
CAN. of January 13, 1883. The black lead or graphite
crucibles will be found most suitable for your wants.
The composition of thesé is 526 per cent. of carbon,
454 of earthy matter, and 2°08 of water. The earthy
matter used is fire clay.’

(26) F. W. R. asks how to calculate the

pressure of water through am iron stand pipe 20 fect

tributed load =
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high, 2 inches in diameter, water flowing in at the top
and discharging at the bottom through an orifice of
a quarter of an inch in diameter. Should the pressure
be increased or diminished if the stand pipe were re-
duced to 10 feet high and diameter increased to 4
inches? A. The pressure is determined by the height
or head maintained in the stand pipe. The diameter,
or flow into or out of, does not affect the pressure.
The pressure is 04335 pound per square inch for each
foot of height or head of water.

@7 O. W. asks the receipt for making
cement pavement. A. Cement pavements may be made
with Portland cement, broken stone, and sand. If for
foot walks, 3 inches in depth of small broken stone
may be rammed evenly upon the earth bottom. Mix
Portland cement and water to the consistence of cream
and pour over the surface, spreading with a stiff broom,
When hard, spread with fine gravel mixed with cement
and water 134 to 2 inches deep. Then a coat 1 inch deep
of sharp clean sand (such as is used for making mortar),
mixed with equal parts of Portland cement, with
enough water to make the mass like mortar. Lay even-
ly and smooth. This will set strong enough to walk
upon in from one to two days. See SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 33.

(28) W. H. C. asks (1) how to obtain a
bright, glossy polish on a black walnut counter. A. A
good black walnut polish is prepared by taking pul-
verized asphaltum, and put it in a jar or bottle, pour
over it about twice its bulk of turpentine or benzol,
put in a warm place, and shake occasionally. When
dissolved, strain and apply it to the wood with a cloth
or stiff brush. Should it prove too dark, dilute with
turpentine or benzol. If desired to bring out the grain
more, apply a mixture of boiled oil and turpentine.
When the oil is dry, polish the wood with a mixture of
2 parts shellac varnish, boiled oil one part; shake well
before using. Apply with a cloth, and rub briskly. 2.
Also a bright, glossy polish for a Georgia pine floor.
A. For ihe pine, use white bleached shellac, 3 ounces;
white gum benzoin, 1 ounce; gum sandarac, 14 ounce;
spiritsof wine or naphtha, 1 pint; dissolve. 3. Alsoa
cheap amber color paint to paint the ceiling, which
will readily washoff. A. For amber color paint: Mix
French yellow in boiled oil, adding sufficient red lead
or litharge to produce the desired shade.
R ——r 2

FuLL plans and specifications for any of
the various buildings illustrated in this

work may be obtained, on very moderate

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

volumes for the past year, which may be
purchased for $3, contain nearly 200 eleva-
tions and many plans. Address Munn &
Co., 361 Broadway, Architects and Build-
ers Edition SCIENTIFIC AMERICAN,
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ESTABLISHED 1843.

Manufacturers of

Stalle Fiftings 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 Chambers St.,, New York, N.Y.

“ MERSHON ” PATENT

SHAKING GRATE

For Steam and Hot Air Furnaces. The most re- |
liable and Perfect Shaking Grate in the world.'
Send for catalogue. *Mershon’ Patent Shakmg
Grate, Heater and Range Works, ‘

1203 Filbert Street, Philadelphia, Pa.

Academy_ of Architecture
and Building,

Scientific Qumerican, Jrchitects and Builders Edition,
Twenty-three Awards of Merit for Superiority.

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

Anne Shingles.
list, special to the trade.

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

GEO. TRITCH HARDWARE CO., Denver, Col.

PHILLI"'S & BUTTORFF MFG. CO., Nashville, Tenn.
McDONALD, KEMP & CO., Toronto, Sole Agts. for Canada.
JEROME TWICHELL & 00., Kansas City, Mo.

x1

THE OLDEST, THE BEST,
THE CHEAPEST.

Sim-
Full line of

If you want an antique finish getour Queen
Send for Catalogue and price

WHOLESALE AGENTS:

Walters Shingle.

The National Sheet-Metal Roofing Company,

Nos. 510, 5122, 514, 516, 518 & 520 East 20th St.,

}2‘661?0;1111 Oth Slreetbom St. l,\crmlsl.
mence 0ov. 3 -
Send for g'rbospectus H. MAA 51{ Pﬂncipal New York, U. S. A.
WOODWORKING

B. J. JOHINSOIN,

Roofing Slate

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

ESTIMATES FURNISHED ON ALL SLATE WORK.

OFFICE,

18 BURLING SLIP, N. V.

QUARRY,

BANGOR, PA.

GVA_TES IMPRﬂVEDHﬂT WATER HEATER

The following Special Ad-
vantages over other Methods
of Heating}

1st.—OVER HOT AIR FURNACES.—No
Dust! No Burnt Air! No Gas! and abili-
ty to send the heat where it is wanted,
without regard to direction of wind or
height of cellar, and using less fuel for
amount of space heated.

2d.—OVER STEAM, HIGH OR Low
PRESSURE.—From the fact the tempera-
ture of waterinradiators 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 pomt
alone, besides the comfort of having a
bmlding evenly heated.

3d.—OVER OTHER HOT WATER SYS-
TEMS.—In all others, the water goes to
Radiators from one common reservoir.
Theretore, 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
is provided with an independent boiler,
and the hot water must go where the
pipe leads, and you have perfect control
{)ver evetrtvhroom nmtihcan bet put i.nhat
€88 COs an any other system of hot

co&ngg;tgglg;gggls May 1, 1887, water heating to do the same work.

For Illusirated Circular, References, and Full Particulars, address

N. GATES, SPRINGCFIELD, MASS.

TO WHOM IT MAY CO

This is to certify that E N Gates & Co. put in their Hot Water
Heatlng Apparatus in my house last March. I have used it over a
month, and i% has proved a very satisfactory and economical method
of wa.rmlnjz my dwelling. The house is easily maintained at a tem-
gerumre of 70°throughout and we are free from any annoyance from

he dust of a furnace, the snapping of steam pipes or uneven tem-
parts of the various rooms. (;I‘Ery it if {)ou desire

perature in different

MACHINERY.

=
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No. 2 Saw Table.

No. 1 Variety Moulder.

No. 2 Pony Planer.

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

THE

IMPROVED

f = §

The Best and Most Complete
'HOUSE HEATER in the World.

Belf-Feeding, automatic, Port-
Bbl'ck saves all expense of
Tl

ork. Most economical.

es steam from 10 to 13 hours

wit.hout attention. Compact. 14
sizes, from 4 to 6 feet hi lx

clinker st ren, no

dust. Baleslarger t. the come

f bined sales of all reputable
Bteam Heaters.

3500 in Actual

Beelirates fun "%‘*d"‘:“‘”%:..
nished on a;
: ates shed oo, PP

Add.reu

_ Pierce, Butler & Pieree
~  MANUFACTURING CO.,

Sole Manufacturers,
, SYRACUSE, N. Y.

Row York, KX, GENERAL X o.&!ll&l ¥, 0., 8t. Louis, Ho.
> alimore, md, | AGENCIES § Jis. b Woop & "o Faltisiphis, Pa.

GEO.B.OO&W Wlllll.n St.,

CRANE B
oA S DOBERTRON ;do.,

Duplex Steam-Heater Co.

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

SUM

“HHHHMAXUTAR GIINVA SINIDY

Largest Steaming Capacity.
181r[-a01l pus onJo[s)e) PoYBIISN][] JOJ PUSR

WRITE FOR REFERENCES AND DISCOUNT.

Simplest in Construction.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. n nedin SCIENTIFIO Ammx AN SUP-
PLEMENT, 30. ce 10 office

cents, To behadat
snd of all newsdealers.

R & WINTER

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

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.

© 1887 SCIENTIFIC AMERICAN, INC
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THE PERFECT COMBINED STEAM AND WARM AIR HEATING APPARATUS

Manufactured by the

WEIR

indivicdual merits.

ower, with
eater requires.

Brick set: 3 sizes, 36, 40 and 48 inch. catalogue.

Steam & Warm Air Heating Co.

1410 & 1412 N, SIXTH ST,, PHILADEL PHIA, PA,

The combination system through this apparatus is not an experi-
ment, but an established fact, having beaten straight steam 33
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 removas all objections from both systems when run upon their

The apparatus consumes coal according as the temperature out-
side demand., therefore preventing waste, giving a better return for
its cost than any heater yet introduced to the publiec.

From ap})aratus in operation, we will prove its efficiency and

ess trouble in management than an ordinary hot air

Parties wishing heating apparatus will please send for illustrated

& NIXON

per

Portable 3 sizes, 28 32, and 36 inch,

ROOFING * SLATE.

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

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

4 I.YON & HEALY AUGEB

lT mjl.?m lhelr no-iy?Tllxedcmck“o

uare, Oval, Round,

Smooth Boﬂng forfine
nter, cabinet, and

rn work. 3¢ in. bit

set of five, 4 to 8-8
Fine Illustrations describing every free w th
article required by Bands or Dmm mml., t of
g-;v-vm'“':g‘"w Repaliring Mate- rice BRIDGE%ORT
*Gontaina® Tosisactions for IMPLEMENT
I CO 1'7 Maiden Lane,
New York.

I CE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for oonstruction with one
fllustration of oold house for ing fruit froi
season to season. kept a.nd pure through-
out the year at a tempentnre of Con-~
tainedin NTIPIC AMERICAN SUPPLEMENT No 116.
f’“rl‘c‘erIIOoentl. To be had at this onIce and of all news.

CHARTER'S AS ENGINE.

The safest, most reliable and economical Motor in
existence.

Independent of Gas Works and Machines.
2t0o % H.P. 80 it can be used anywhere.

Makes its Own Cas
AT COST OF ABOUT

65 cents per M Feet.

A Saving of 25 to 85 cent
uaranteed over all other Gas
ngines.

Chicago Agent: H. H. LATHAM,
42 Dearborn Street.
New York House :
12 Cortlandt Street,

Williams & Orton Mfg. Co.

P. O. Box 148, STERLING, ILL.

THE BARAGWANATH STEAM JACKET
Feedwater Boiler and Purifier.

TIMBER
GAINING
MACHINE.

Transmission of ower.
Hn-penninn Brl RKes,

amw
and other appllcaﬂons of

Boilsthe feedwater. Keepsthe boiler clean.
Saves boiler repairs. Saves from 15 to 40 per
cent. of O T8~

Large heating snrface

diating surfac No_back pressure. Thor-

hly utihzest.heexhnu!t Stron,

e. 0ver5 in use. 8end for
GWANATH & SON, 40 West

4 Dlvmion Street Ch caﬁo
JAS. B. CROU S, M. E., General East-
ern Mamuger, 112 Liberty Streét, New York.

- THE LATEST & BEST I

BRICK
MACHINES

FOR BOTH STEAM
AND HORSE POWER.

Trenton Iron Go.
WORKS and OFFICE, TBEN’I‘ON, N. J.

w _York Ofice—COOPER, HEWITT & CO., 17 Burling
Sllp Philndelphis Oﬂlce—22 and 2( North Fourth Street

NPROVED

SEND FOR ILLUSTRATED CATALGGUE

HENRY MARTIN

INVENTOR. PROPRIETOR,
AND MANUFACTURER.

13O CHIESTNUT St~
LANCASTER, PA., U.S.A,

DWARD FORD, PREST.
A. PITCAIRN, VICE-PREST.

E. L. FORD, SEcCY.
JOHN F. SCOTT, TREAS.

PITTSBURGH PLATE GLASY GO,

CREICHTON, PA,,

MANUFACTURERS

POLISHED PLATE GCLASS.

Ground and Rough Plate lass for Floors and Skylights.

Three-sixteenths thickness, made expressly for fine residences.

LARGE AND WIDE GLASS A SPECIALTY.

The Largest Plates of Glass in the cities of Chicago, Cleveland,
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti-
more, and in many New York buildings, were
manufactured at our works.

IMMENSE PRODUCTION.

The combined production of our two factories is 260,000 square
feet per month. The largest production of any factory in the world,
which enables us to fill our orders promptly.

The high reputation and unprecedented large sale of glass made
by this company since its organization is due entirely to its supe-
rior quality, NATURAL GAS alone being used throughout both
works as fuel.

——CORRESPONDENCE SOLICITED.—

Works No, 1,
OREIGHTON, PA.

Works No. 2,
TARENTUM, PA.

WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL
OFFICE, CREIGHTON, PA.

REFRIGERATORS.

Estimates furnished (under new

construction) for

Hotels, Storesand Butchers Use

ATSO A LINE

FOR RESIDENCES,

FRANK W. LOCKWOOD,
240 South Second St., Philadelphia,

© 1887 SCIENTIFIC AMERICAN, INC



SEPTEMBER, 1887.

—— n——

Srientific Qmerican, Avchitects and Builders Gdition, xii

ALUABLE BOOKS FOR ARCHITECTS, BUILDERS ETC

Promptly sent, on receipt of the price, by MUNN & CO. No. 361 Broadway, New York City.

OUR NEW CATALOGUE OF THE LATEST AND MOST IMPORTANT WORKS RELATING TO
ARCHITECTURE. BUILDING, CARPENTRY, ETC, IS NOW READY, AND WILL
BE SENT FREE OF POSTAGE TO ANY ADDRESS.

AMERICAN COTTAGES, . .
Consisting of 44 large quarto g%ates. Containing Original Designs of Medium and Low-cost
Cottages, Seaside and Country Houses; also a Club House, School House, Pavilion, and a small
Seaside Chapel, together with a Form of Specification for bottages One large quarto volume.

$5.00

ARCHES, .
Useful Information for Bricklayers, being an Improved Method for Setting Out Gauged
Arches. By James Buckle. 4t0, DOAIAS .........coouiiiiuiiint coiiiiinen. vovnnnieenannnns $1.20

ARCHITECT'S AND BUILDER’S POCKET-BOOK. .
Containing Original Tables and Valuable Information for Architects, Builders, Engineers,
and Contractors. By E. F. Kidder. Fully illustrated with plates. Put up 1n pocket-book

FOrIN, TNOTOCCO TIPS .ottt veteeeeeeeeeeeerennennenenreresennnnnnnnnnoseesennnnnnnnsaneeess $3.50
ARCHITECTURE,
Nicholson’s Encyclopedia of. Two volumes,cloth........ ..c..coiiviiiiiiiiiiiiinnen.. $32.00

ARCHITECTURAL STUDIES. . . .

PART I.—12 Designs for Low-cost Houses. This set includes the Prize Designs for $2,500
Houses of * Building Competition No. 1.” These will show Elevations, Plans, and Details,
together with Specifications, Bills of Materials, and Estimates of Cost. In addition to the
above, there are given a number of other Designs, ranging in cost from $500 to 84.00%1 00

PART IIL.—Store Fronts and Interior Details. Containing 12 plates of Desig s and Details for
the following classes of Stores. Drug Store, Restaurant, 1llage Shop, Retail 25-ft. Store,
Bank and Office Finish, Cigar Store, Corner Dry Goods ébore, tore Front, Basement, an
First Story, and others .... ... ... ... ittt tiiiie teiteieeieioeaenaeararaaaasans .

PART III.—Stables. Containing 12 plates of Stables suitable for Village lots, ranging in cost
from $300 upward. This set of plates will contain a fine selection of Designs givi
Exteriors, Plans. and some Details. Paper portfolio.... .. .............. ........ ...51 .0

PART IV.—Seaside and Southern Houses. 12 plates of Designs for Cheap Houses, with ample
Verandas, suited to a summer climate. Average cost, $1,500.............c..ccevunennn. $1.00

PART V.—Outbuildings. Containing 12 plates of Designs of Small Stables, Summer Houses,
Pavilions, Privies, Fences, Gates, etc. ............ ... ..o ieiiiiiiiiiiiiiii cei.l .

PART VI.-i’erspectlves. Elevations, and Plans, with Specifications, Bills of Materials, etc.,
of Houses costing from $500 t0 $2,500. . ... ....ceuenerenernenenreaeneresens caseanaessns 1.00

PART VIL.—-Designs for Door and Window Finish, Wainscoting, Mantels, Closets, etc..$1.00

ARCHITECTURAL DETAILS, .

Containing 387 Designs and 967 Illustrations of the various Parts needed in the Construction of

Buildings, Public and Private, both for the City and Country ; also, Plans and Elevations of

Houses, Stores, Cottages, and other Buildings. By M. F. Cummings, M.A., Architect, Asso-

ciate Author of ‘* Architecture, by Cummings & Miller.” One large 4to volume, 56 plates.

Reduced from $10 $0. ... . couuniuiii ittt ieitite et eenieteaniaeioeeenesosecncennnnns 6.00
ARCHITECTURE,

Ferguson’s History of Archit cture in all Countries, from the Earliest Times to the Present

Day. Two vols.,, 8vo cloth. Americanreprint ..............ccooivivt tiiiiiiieiiniens o $14.00
ARCHITECTURE,

Town and Country Mansions and Suburban Houses, with Notes on the Sanitary and Artistic
Construction of Houses. Illustrated by 30 plates, containing Plans, Elevations, Perspectives,
and Interior Views of Executed Works in the Queen Anne, Classic, Old English, Adam’s,
Jacobean, Louis XVI, and other styles. By W m_Young, Architect, author of * Pictu-
resque Architectural Studies,” ** Spons’ Architect’s and Builder’s Pocket-Book,” Architect of
the Glasgow Municipal Buildings, etc. Imperial 4to, handsomely bound in cloth...... $12.50

BICKgE{.‘IES DETAIL, COTTAGE, AND CONSTRUCTIVE QRCHITEC-

Containing 7'5 large lithographic plates. Cloth,large 4to...... .........coccvviinnene .....$6.00
BICKNELL’S PUBLIC BUILDINGS.

Cloth, 400, ...t eiiit ittt ittt ettt ttiteanneeteattanatesnatetaaeeenntstasettsanaetaninnns $2.50
BICKNELL’S SCHOOL HOUSE AND CHURCH ARCHITECTURE.,

CIOth, 4B0.... ...ttt it e e e e $2.50
BICKNELL’S STABLES, OUTBUILDINGS, FENCES, AND MISCELLA-

NEOUS DETAILS,

CLOEH, AB0. ..o e eeen e ener s ea e e e et en e eearneas s ene e e eae e enaaeaeanans cevenes $2.50

BRICKLAYING.

The Rudiments of Practical Bricklaying. In six Sections: General Principles; Arch Draw-
ing, Cutting, and Setting ; Pointing; Paving, Tiling, Materials ; Slating and. Plastering ; Prac-
tical Geometry, Mensuration, etc. By Adam Hammond. ‘Fiftil edition ................. $1.00
BUILDERS’ GUIDE AND ESTIMATORS’ PRICE BOOK,
Being a Compilation of Current Prices of Lumber, Hardware, Glass, Plumbers’ Supplies,
Paints, Slates, Stones, Limes, Cements, Bricks, Tin, and other Building Materials. Also,
Prices'of Labor and Cost of Performing the several Kinds of Work required in Building. Bg
Fred. T. Hodgson, editor of the * Builder and Wood Worker™ .............ici0i0ieeeeenn. 2.0
BUILDERS? POCKET COMPANION AND PRICE BOOK.
Consisting of a Short but Comprehensive Epitome of Decimals, Duodecimals, Geometry, and
Mensuration ; also, Rules for Computing and Valuing Brick and Brick Work, Stone Work,
Painting, Plastering, with a Vocabulary of Technical Terms, etc. B; Frank W. Vogdes.
Enlarged, revised, and corrected. In one volume, 368 pages, full bound, pocket-book fo
gilt edges, $2.00; Cloth. ... ... . i i e 31%
BUILDING.
The Art of Building, Rudiments of. General Princ]igles of Construction, Materials Used in
Building, Strength and Use of Materials, Working Drawings, Specifications, and Estimates.
BY E. DODSOI . ..eiiiiiitit tiitiitiet ieantioneseceesesasssssssrosasssmocssnssnssssnsanasnssns .00
BUILDING CONSTRUCTION,
A Complete Manual of the Details of Construction, illustrated, with a large number of
engravings. PART I. Contents: Walling and Arches; Brickwork; Masonry; Carpentry ;
Floors; Partitions; Timber Roofs; Iron Roofs; Slating; Plumbers’ Work; Ea.st Iron Gl?;-
ders, etc.; Joinery. PART II. Contents: Brickwork and Masonry; Timber Roofs; Roof
Coverings; Built-up Beams; Curved Ribs, Timber and Iron Girders; Centers: Joinery ;
Stairs; Riveting; Fire-Proof Floors; Iron ﬁoofs; Plasterers’ Work ; Painting ; Paper-Hang-
ing and Glazing. Priceof €aCh............ ... ittt e J «50
PART III. Materials: 1. Stone; 2. Bricks, Tiles, Terra Cotta,etc.; 3, Limes, Cements, Mortar,
Concrete, Plaster, and Asphalts; 4. Metals; 5. Timber; 6. ‘Paints and Varnishes; 7. Glass;
8. Paper-Hanging; 9. Miscellaneous. Post-paid ..............cccciviiiiiiinnineiinnenennnnn $6.00
BUILDING CONSTRUCTION,.
Timber and Iron Work. By R. S. Burns, C.E., of Manchester. Two volumes, with plates.
(In Elementary Series.) 16mo, $1.50 3 AAVANCEA SETIEB. .« cvenrnrenenenennernenesmnenenns 3.50
BUILDING ESTATES,
A Rudimentary Treatise on the Development, Sale, Purchase, and General Management of
Building Land, including the Formation of Streets and Sewers, and the Requirements of
Sanitary Authorities. By Fowler Maitland, Surveyor. Illustrated....................... $1.00
BUILDING SUPERINTENDENCE.
By Professor Theodore M. Clark. 1vol. Profusely illustrated with Plans, Diagrams, etc.$3.00

BUILDING.
The Builder’s Clerk: a Guide to the Management of a Builder’s Business. - By Thomas Bales.
B OO Yo) O o310 TR ) U0 1) .60
CARPENTER.,

The American House Carpenter. A Treatise on the Art of Building, comprising Styles of
Architecture, Strength of Materials, and the Theory and Practice of the Construction of
Floors, Framed Girders, Roof Trusses, Rolled Iron Beams, Tubular Iron Girders, Cast Iron
Girders, Stairs, Doors, Windows, Mouldings, and Cornices, together with a Compend of Mathe-
matics. A Manual for the Practical Use of Architects, Curpenters, and getmr Builders.
va:ﬁ'itten and enlarged. Numerous fine wood engravings by R. G. Hatfield. (1880.) 8vo,
1637 S
CARPENTRY MADE EASY;

“Or, The Science and Art of Framing on a New and Imsroved System. With Specific Instruc-
tions for Building Balloon Frames, Barn Frames, Mill Frames, Warehouses, Church Spires,
etc. Comﬁrising also a System of Bridge Building, with Bills, Estimates of Cost, and valuable
Tables. Illustrated by 44 plates, comprising n rly 200 figures. By William E. Bell, Architect
and Practical Builder. 8vO....... ...cciiiiiiiiiiiniininan. e heeeeeees teereeceaieenaeeas $5.00

CARP(:EUNI'II‘)I%ERS’ AND BUILDERS’ ASSISTANT AND WOODWORKERS®

The work is intended to combine the Knowledge the Workman requires to Construct any

Design in Carpentry by an easy System of Lines, reducing the Science of Construction to an

Agreeable and Pleasant Occupation, rather than an Unpleasant Task. By L. D. Gould, Archi-

tect and Practical Builder. Revised and enlarged edition. Cloth,8vo....... ........... $2.50
CARPENTER AND JOINER.

A complete Work on Constructive Carpentry, showing the Simplest Methods of finding all

Joints and Geometrical Forms, including Splayed Work, Groined Ceilings, Framing, Roo '

Domes, Niches, Raking, and Level Moulgings, ete. l§y James H. I\f:nckton. One s 1

QUATTO VOIUIME. ..o e ettt ittt ettt iieteenaenneenneeneesneesssssasssssensenssesoancanan $5.00
CARPENTERS’ AND JOINERS’ HAND-BOOK.

Containing a Complete Treatise on Framing Hip and Valley Roofs, together with much valu-

able Instruction for all Mechanics and Amateurs. By Holly. Useful. 18mo, cloth....... .75
CEMENT, PORTLAND, FOR USERS.
By H. Faija. Illustrated. 12mo. Londomn, 1881........cc.ccceuietancsseconeceecossoscecens $1.50
CEMENTS.
éoPgactical Treatise on Limes, Hydraulic Cements, and Mortars.. By Major-Gen. Q. %.4 G(i)lk
- T SO .

CHURCH ARCHITECTURE, WITHERS’,
One large volume of fifty-one 9 x 14 plates, substantially bound in extra cloth, sent by mail or
express to any part of the United States upon receipt of price, reduced from $15.00 to.$10.00
CONCRETE.,
A Practical Treatise on Natural and Artificial Concrete, its Varieties and Constructive Adap-

tations. By Henry Reid, C.E., author of * The Science and-Art of the Manufacture of Port-
1and Cement.”  Third €AItIO,; BV, CLOtH. «...vvvereeseennnernnnnerennnnnnnsennens RO $6.00

COTTAGES;
Or, Hints on Economical Building. Containing 24 plates of Medium and. Low-cost Houses,
contributed by different New York Architects; together with descriptive letterpress, giving
Practical Suggestions for Cottage Building. Compiled and edited by A. W. Brunner, Archi-
tect. And a chapter on the Water Supply, Drainage, Sewera%gve. Heating, and Ventilation,
and other Sanitary Questions relating to Country Houses. By Wm. Paul Gerhard. One 8vo
volume, ClOth .... 0 ... iiuieiiiiiiiiiiii ittt ittt iiiee e eetetiee e ieeesesaliiaaas $1.00
COTTAGES AND VILLAS,
Palliser’'s Model Homes, showing a Variety of Desgms for Model Dwellings; also Farm-Barn
and Hennery, Stable and Carriage House, School House, Masonic Association Building, Bank

and Library, fown Hall and Three Churches. 8vo,cloth....... coocoiieiis tiiiiiinnnn... $1.00
DECORATION, . .

Elementary Decoration, asapplied to the Interior and Exterior Decoration of Dwelling Houses,

etc. By James W. Facey, Jr. Illustrated with 68 explanatory engravings.............. $1.00

DECORATION AND ORNAMENTATION, SPECIMENS OF,
An American edition of this important work just issued. Most of the Flates are fac-similes of
the original, and of the same size. A few are slightly reduced or sligh l{lenla.rg_ed in gize, but
in all cases the essential features of the designs are retained. It is well printed and on good
aper, and is in every way as valuable to the designer as the more costly French edition.
}I)hese plates cover a wide range of Industrial Art.almost every branch being represented,
from Ceramic to Architecture, including subjects—carving, painting, chasiny. inlay, modeling,
fabrics, etc.—exemplifying the various phases of the Renaissance, of which M. Lienard is one
of the most able modern exponents. Furniture is also largely represented. One hundred and
twenty-seven 10x16 plates. Inportfolio..............ccoiiiiiiiiiiiiiiiinviiiinns o ee. $12.00
DRAWING.
A Manual of Industrial Drawing for Carpenters and other Wood Workers. By W. F. Decker,
Instructor 1n Drawing, University of Minnesota. 176 pages, 29 plates, and numerous other
illustrations. One 8vo volume, ClOth..........ciiiiiieiitieinennniiiiiiieeeereeeeeeenneiones $2.00
FOUNDATIONS AND CONCRETE WORKS,
Containing a Synopsis of the Principal Cases of Foundation Works, etc., Practical Remarks on
Footings, Planking, Sand, Concrete, Béton, Pile-Driving, Caissons, and Cofferdams, etc. B,
E. Dobson, M.R.I.LB.A. Fifth edition..... ............. .......... . R, $1.0
FOUNDATION AND FOUNDATION WALLS.
Pile Driving, Building Stones, and Bricks. Illustrationsof Foundation, Pier and Wall C n-
structions, Mortars, Limes, Cements, Concretes, Stuccoes, etc. By Geo. T. Powell, Architect
and Civil Engineer. 64 illustrations. 1volume .................oiiiiiiiiiieronnieennannnnn $2.00
HANDRAILINGs A PRACTICAL TREATISE ON.
Showing New and Simple Methods for finding the Pitch of the Plank, Drawing the Moulds,
Beveling, Jointing-up, and Squaring the Wreath. By George Collings, Illustrated with
plates and AIABTAINS .. ......ivniiiiuieeunrieeleetteeeeeessosnssssosesansssssssesassasssassnns $1.00
HANDRAILING AND STAIRCASING.
A Complete Set of Lines for Handrails by * Square-cut System,” and Full Practical Instruc-
tions for making and fixing Geometrical Staircases. By Frank O. Creswell, of the Live: 1
School of Science, Medalist for Geometry. With upward of 100 Working Drawings. ullz
ilustrated. CLOth......c.vee toiie criie tieiier corteeieeeieneeeeennaes ce tosennnneeeennes $1.5
HEAT. . :
A Practical Treatise on Hem:j as applied to the Useful Arts, for the Use of Engineers, Archi-
tects, etc. By Thomas Box. Fifth edition, revised and enlarged. Crown, 8vo, cloth...$5.00
HEA'TING. .
A Manual of Heating and Ventilation :n its Practical Application for the Use of Engineers
and Architects. By F.Schumann. 12mo, full roan
HOUSE PAINTER. )
Modern House Painting, containing 20 colored lithographic plates, exhibiting the T"se of Color
in Exterior and Interior House Painting, and embracing examples of simple and elaborate in
Plain, Graded, and Parti-colors: also the Treatment of old style of Houses, together with full
descriptive letter-gress, covering the Preparation, Use, and Application of Colors, with Special
Directions applicable to each example; the whole Work offering Valuable Hints and Bu,
tions on Harmonious Color Treatment, suitable to every variety of Building. By E. Kgl%z:
siter and F. A. Wright. Oblong4to,@Ioth... ..cciiuiiiiiieiiiiierneniiieiiiieneenrnnnnnn $5.00
INTERIORS AND INTERIOR DETAILS.
Fifty-two large (iuarlx_) plates, cong)risinn a large number of Original Desi%ns of Halls, Stair-
cases, Parlors, Libraries, Dining-Rooms, etc. 'ogether with Special Designs for Low-Cos
Medium and Klaborate Wood Mantels, Sideboards, Furniture, Wood Ceilings, Doors, Door an
Window Trims, Wa'nscots, Bank, Office, and Store Fittin, in Perspective, Elevatio , and
Detail ; making a valuable Series of Suggestions for Architects and Architectural Designers.
By W. M. B. Tuthil], A.M. Cloth, large quarto.... ........ tevsessnasennnas sesasraanianens $7.50
LEFFEL’S HOUSE PLANS,
Containing Elevations, Plans, and Descriptions of Houses costing from $500 to $3.0:0, and
adapted to Families having good taste and moderate means. Including the Six Prize Pla sin
the Mechanical News.Competition. Oneoblong quarto ..............cceeevvieenenennnnnne. $2.00
LIMES, HYDRAULIC CEMENTS,-AND MORTARS, TREATISE ON,
Papers on Practical Engineering, U. S. Engineer Department, No.9. Containing Reports of
numerous Experiments conducted in New York City during the Years 1858 to 1861, inclusive.
By Gen. Q. A. Gillmore, U.S.E. Illustrated. 8vo,cloth....... ....cc.o.oviiiiiiiinnnnenn. $4.00
MASONRY AND STONECUTTING, .
In which the Principles of Masonic Projection and their Application to the Construction of
Curved Wing-Walls. Domes, Oblique Bridges, and Roman and Gothic Vaulting, are explained.
By Edward Dobson, M.R.ILB.A,,€tC. .... .... it tiiiirieiennrnceaens covecnnnnnns PR $1.50
MECHANIC, EVERY MAN HIS OWN,
A Complete. and Comprehensive Guide to every description of Constructive and Decorative
Work. . In three Parts. PA] I. Househoid Carpentry and Joinery. PART IL Ornamental
and Constructive Carpentry. PART IIL. Household Building, Art, and Practice. 816 pages.
illustrated. by 750 engravings on wood. One 8vo volume,cloth................coooeiun.... $3.00
MECHANIC, THE YOUNG.
Practical Carpentry. Containing Irirections for the Use of all kinds of Tools, and for the
Constructivn of Steam Engines and Mechanical Models, including the Art of Turning Wood
and Metal. By John Lukin. Illustrated 12mo ............... feeeteneaneneeneeenaannans $1.75
PALLISER’S USEFUL DETAILS.
A New and Practical Work on every Description of Modern Architectural Detail. Forty
lates, size of each 20 x 26. Each plate is a fac-simile of the original Drawings without reduc-
on. They are given on a very large scale, none being smaller than 34 inch to foot, and man;

larger, and up to half full 8ize. IN PAPEr COVEr........c.iiuuiiuiienirinieeneeencaconsenanns $2.0
PAINTER, GILDER, AND VARNISHER'S COMPANION,

Cloth, 12mo....... Gessesas aaranse sesesesesese secesesesesesesesesosstetescsssansnss sasasens $1.50
PAINTING.

House Painting, Graining, Marbling, and Sign Writing. Containing full Information on the
Processes of House Painting, the Practice of Sign Writing, the Principles of Decorative Art,
a Course of Elementary Drawing for House Painters, Writers, etc. By Ellis A. Davidson.
Fourth edition. With 9 colored plates and nearly 150 wood engravings.......... [P $3.00
PLASTER AND PLASTERING, MORTARS AND CEMENTS,
How to Make and how to Use. Being a Complete Guide for the Plasterer in the Preparation
and Application of all kinds of Plaster, Stucco, Portland Cement, Hydraulic Cements, Lime
of Tiel, Rosendale and other Cements; with Useful and Practical Information on the Chemis-
try, Qualities, and Uses of the various kinds of Limes and Cements. Forty figures of Ceillin&a.

Centerpieces, Cornices, Panels, and Soffits. By Fred. T. Hodgson............ [ $
PLUMBING. 3

A Text- Book to the Practice of the Art or Craft of the Plumber. With chapters upon House

Drainage. By W. P. Buchan, Fourth edition. With 330 illustrations.................... $1.60

PORTLAND CEMENT.
The Science and Art of the Manufacture of Portland Cement, with Obseryations on some of
its Constructive qulications. By Henry Reid, C.E., authar of ** A Practical Treatise on Con-

crete,” ete. 8VO, ClOth.......c.colviiiuiteeeeteenneeinesasennaarenesrnnnnnn prressameeenen. $7.25
STABLES., .

Containing 12 plates of Stablessuitable for Village Lots, ranging in cost from $300 upward.

Paper portfolio, post-paid...................ool iiiiiii e, eresnonnestrans 1.00

STABLES, OUTBUILDINGS, FENCES, AND MISCELLANEOUS DETAILS,
Containing 24 plates (136-160 W. & B. Bldgs.), showing 16 Plans, Elevations, and Views of
Stables, several Outbuildings and Fences, and over 100 Miscellaneous Details. A Summer
Houses, Seaside Cottages, Boat Houses, Street View of 12 Dwellings, ete. Elevations and
PlanstoScale...........o.coveeeenan T

STAIR BUILDERS’ GUIDE.

Illustrated by 32 original plates, with Supplement of 5 additional plates, showing a variety of
Newels,  Balusters, and ls, fully descri and drawn to scale. By L. D. Gould. One8vo
0] 11 | 1L veeer.832.850

STEAM: HEATING FOR RBUILDINGS
Or; Hints to Steam Fitters. Being a Description of Steam Heating A tus for Warming
and Ventilating Private Houses and Large Buildings. - By W. Jnsi}alp&mn Third Edition.
‘With many illustrative plates. 12mo, cloth................. .. eereeridieereatenneeneteniens $2

STEEL SQUARE, .

A Treatise on the Cnapentqr’s Steel Square and Its Usés. A Description of the Carpenter’s
Framing Square, % ng: Simple and Easy Methods of obtaininﬁatll_le ngth and Bevels of all
kinds of Rafters, Hips, Groms,'BmeesﬁeBmkets, Purlins, Col Beams, and Jack TS,
Also, its Application in obtaining the Bevels and Cuts for Hoppers, Spring Mouldings, Octa-
gons, Stairs, and Diminished Stiles. By Fred.T. Hodgson. Illustrated by over fifty large and
clear woodeuts. I2mo, cloth........... 0 ...t iiiiiiiiieiiaiaeirnrerenmanns aree meeeaees 1.00

STREET, STORE, AND BANK FRONTS.

Containing 22 plates (plates 67-89 W. & B. Bldgs.), showing. 34 Designs.of Street Fronfﬁ for
Dwellings, Storesand Banks, including several plates of Details. Drawings to Scale....$2.60

TABLES, . )

For Architects, Builders, Carpen Coachbuilders, Englnee Found: Mechanics, Shi
builders, Surveyors, pefounde%eelwﬂzhts. ete. By Wl.sj. M. Bali?ine. Bixthcse'ditiog:
rovised. Crewn 8vo, cloth...... [ PR Ceerrrnenne iy [ETTIT cevrees ..$4.00

.50
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Band Saws. Band Saws.

DAMASCUS TEMPERED BY NATURAL GAS
HEAT, SUPERIOR TOUGHNESS.,

After mﬁ:

than ten years’ experience in the manu-
facture of Band Saws, we have d vered a new process
of Tempering and Stralghtenlng all at one opera-
tion Thxs process insures absolute perfection.
1ally retiuesta.n users of Band Saws to send us
then- a dress in full, and also a description of the sizes of
saws used, and we w1ll by return mail,
prices, and also send “them our
which éyontains much valuable
aws.

uote them special
Pamphle on the Band Saw,
formation for all users of

The Superior Quality of our Band Saws, All Tempered, Straight-
2ned, and Trued at one operation, which we have patented, makes
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE
PAST YEAR. Our largest and best customers prefer them to the
best imported saws.

P WRITE FOR OUR CIRCULAR AND REDUCED PRICR LISTS._&1

NATURAL CAS

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

OUR CIRCULAR SAW

Of all sizes from 6 inchesin diameter to 6 feet, both
Solid and Inserted Teeth, also our

Double Toothed Gross Cuts

(two saws in one), for all uses HAVE NO
EQUAL.,

Our SAWYER’S HANDBOOK
of the world on receipt of full name and address.

agsress £\MERSON, SMITH & CO. wmiren)

Beaver Falls, Pa.

will be sent FREE {0 any part

Clasified Indom of Advortisomente Published in the Prosent Number of the Seiontife Amovican, Archsbesbs and Duldms Diikin,
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