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Articles Marked * are Illustrated.

COLORED PLATES,

I. A Cottage for $2.500. A residence
in Kansas City. With large plate of
details drawn to a scale. July.

II. A ?400()cottage A $1,400 double
house. With plate ot details drawn to
a scale. August.

II1. A Southern residence of mode-
rate cost. A 81,200 cottage. With
%)lute ot details drawn to a scale. Sep-
cmber.

IV. A residence of moderate cost.
A country store and flat. With plate
of details drawn to a scale. October.

V. City frame houses of moderate
cost. A $2,500 dwelling. With plate
ot details (ilawn to a scale. Novem-
Ler.

VI. A dwelling of moderate cost. A
suburban residence. With large plate
gf details drawn to a scale. Decem-

er.
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Figures preceded by a star (%) refer to
illustrated articles.
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Building, regulation of. 8

Building, Young Men’s Assoc

C
California house, $2,510............. *128
Camera clamp ....... *10
Candle grease, to remove 9
Car load, American ...... 32

Car wheels, paper.. 46
Carpet, wood 70
Carriages, sound 109
Carved work...... *43
Casino in Vittel *134
Cathedral of Notre Dame *21
Cedar pavements......... 127
Cedar shingles.. 104
Ceilings and fioors *36
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Dwelling, a $4,000.
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Dwelling at Montclair...
Dwelling at Providence. .
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Farm, broiler, Howe
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Fever, typhoid, by well wate; 126
Filing machine, saw *87
Filter, air......... *23
Finger nail pai 97
Finish, corner 68
Fire and whitewash 37
Fire brick.... .... : 126
Fire, care in respect to 96
Fire place, marble...... *38
Fire proof paper.. 22
Fireside, cheerful.. %142
Fire proof structures. *124
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Floors and ceilings.........co0uu.en *36
Floors, hydrofuge ................. *52
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Front, city, design.... «........... %115
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THE

Scientific American,

ARCHITECTS AND BUILDERS EDITION.

$2.50 a Year. Single Copies, 25 cents.

This is a Special Edition of THE SCIENTIFIC AMERI-
CAN, issued monthly. Each number contains about
forty large quarto pages, forming, practically, a large
" and splendid Magazine of Architecture, richly
adorned with elegant plates 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 alinost endless seriesof the latest and, best
examples from which tomake selections, thus saving
time and money.

Many other subjects, including Sewerage, Piping,
Lighting, Warming, Ventilating, Decorating, Laying
Out of Grounds, ete., are illustrated. An extensive
Compendium of Manufacturers’ Announcements 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.

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

An Increase of Trade will necessarily accrue to
all Manufacturers and Dealers whose establishments
are conspicuously represented in this important edition
of THE SCIENTIFIC AMERICAN. Terws 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 voluwes per
year. Forwarded to any address.

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

TO THE TRADE.

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

publishers,
MUNN & co.,
361 BRoADWAY, NEW YORK.

Building Plans and Specifications.

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

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

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

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

A DWELLING AT MONTCLAIR, N. J.

SPECIFICATIONS AND DRAWINGS.

The specifications and drawings are intended to co-
operate, so that any work shown on the drawings and
not mentioned in the specifications, or vice versa, is to
be executed the same as if mentioned in the specifica-
tionsand set forth in the drawings, to the true intent and
meaning of the said drawings and specifications, with-
out any extra charge whatsoever. The drawings taken
in connection with this specification are intended to
provide for the completion of the entire carpenter
work, mason work, painting, plumbing, tinning, etc,
and everything mentioned in this specification.

DESCRIPTION OF WORK.

All work throughout to be done in good, substantial
and workmanlike manner, and to the satisfaction of
the owner or his agent.

Timber.— All the timber to be good, sound hemlock,
free from all bad defects, and as well seasoned as the
market will afford.

Sills, 8" X 8" ; posts, 4" X 6" ; interties, plates, ete.,
4" X 4"; first and second tier of beams, 2" X 10" ; par-
tition plates, 4" X 4"; studding, 8" X 4'’; main rafters, 2’
X 8" ; ridge pieces, 2" X 10" ; piazza sills and bearing
timbers, 8" X 8" ; piazza beams, 2" X 8' ; piazza rafters,
2" X 8"; collar beams, 2" X 10" X 24" on centers ; beams
under tank to be made extra strong.

Lumber.—All the lumber throughout to be of well
seasoned clear white pine, except where otherwise spe-
cified.

Framing.—Sills to be halved at angles and corner
and well spiked. Size floor beams on sill and spike well
thereto ; size second story beams on ties ; post to have
tenon on top to receive plate. Tenon all the studs on
top and neatly fit on botton.. Double all beams for
trimmers and headers ; double all beams runniug par-
allel with partitions. Double all window and door
studs, including heads. Firstand second story bearms,
16" on centers, all rafters 24" on centers, porch floor
beams 20" on centers. Fit main rafters neatly to plate,
mortise and tenon all headers and trimmers.

Siding.—Cover the entire vertical sides, except where
otherwise shown, with clear 6" Michigan strips, not less
than % lap, and nailed with 6d. nails, not more than 6"

 apart, and set nails for putty.

Cornice.—Form cornice as shown on the plans, with
fascia and moulding as shown, all as per details

Quitters—Form gutters on roof, line, and give proper
cant to run water.

Shingling.—Shingle where shown on plans with 1%’
pine shingles, laid not more than 5" to the weather. The
starting course to be rounded on the bottom ; all the
rest plain and straight.

Corner and Angle Boards.—All the corner boards to
be 124" X 5" ; angle boards, 144" X 3%".

Water Table.—Run water table around the entire
house, except where piazza comes ; first member, 1} X
4’, with wide member at bottom, all as per details.

Window Frames.—Make window frames in usual
way, for double hung sash pulley stiles, 114 ; hanging
stiles, 134 X 5; 2" main sill; 114" rabbeted sub sill,
stops and parting strips complete.

Door Frames.—Make door framesin theregular way ;
rabbeted jambs 14 thick ; outside casings, 114 X §";
2" main sill.

Piazza, Cornice, Rails, Columns, etc.—Piazza plates

to be 6’ X 8, made of 14 lumber, and a timber inserted
for strength ; form cornice same as main house cornice
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and as per details. Form the piazza rail as shown on
the plans and as per details. Rail to be 4 X 8, moulded ;
bottom to be 3 X 4, moulded ; columns to be 6 X 6, turned
in center and square at each end ; balusters for piazza,

18 114" X 2", beaded edges.

Piazza and Stoop Floors, etc.—Lay the piazza and
stoop floors with 3" X 1" narrow pine flooring, tongued

' (and grooved and laid in white lead joints ; this floor-

ing to be clear and perfectly dry, all to be blind nailed
and allhead joints smmoothed off ; all tohave proper cant
from house to nosing finish ; fascias, 9" wide.

Stoops, Lattice, Cellar Door, etc.—Put down all ne-
cessary steps to all stoops as shown on theplans; 114"
strings; 114" treads; and %4 risers. Treads 11" wide. Ceil
up on sides of stoop strings. All steps to have nosing
and cove finish. The frontstoop to have bulkheads.

Brackets.—Furnish all brackets as shown.

Overhanging Floors.—All the overhanging floors to
be deafened with rough hemlock boards, cut in between
the beams at least 3" down, and this space filled in with
mortar.

Sashes, Blinds, etc.—All the sashes for first and sec-
ond and loft stories to be 134 thick : made of clear, soft
pine, and number of lights as shown. Outside rolling
blinds on first and second stories.

First Story Floors.—The first story floors will be laid
with sound, white pine flooring. All to be blind nailed
to each and every beam. All heading joints smoothed
off. Second story floor to be same as first. Attic to be
914" wide flooring.

Bridging Beams, Partitions, etc.—Bridge all the
floor beams once between their bearings with 2 X2
bridging, nailed at each end. Bridge all partitions
once in their height with 2 X 4, straight and well nailed.

Tin Work.—Line all the gutters and valleys with
the best I.C. charcoal tin, 20" wide, well nailed and
soldered. Tin all flats. Furnish and put in all neces-
sary flashing of every description.

Leaders.—Furnish and put up all necessary 3 lead-
ers to convey water to ground where directed.

Slating.—Slate the whole entire roof with 16 x 8
black slate, not less than 8" lap.

Doors.—For sizes and number see plans. The front
door will be 2" thick, and made as shown on the eleva-
tion, with heavy raised moulding on the outside and
flush moulding on the inside to match other doors.
Folding doors 2’ thick, four paneled, and flush mould-
ing. All other room doors first and second stories to
be 114" thick, closet doors to be 114". 114" doors double
faced, 114" single faced, all to be four paneled and
flushmoulded. Thoseforrooms, 115"; closets, 11{". All
these doors to be blind tenoned and perfectly dry and
clear for wood filling for door to have head light over.

Jambs and Saddles.—All the door jambs through-
out to be 1}4" rabbeted. All doors that swing, to have
four and a half inch hard wood saddles. All hearths
to have hard wood hearth borders. All doors, where
needed, to have rubber tipped stops.

Bases and Wainscoting.—All the rooms and halls in
the first and second stories, except bath room, to have
715 base with moulding on top ; closets to have 5" bead-
ed base. Wainscot bath room 2’ above the fittings all-
around ; this wainscot to be of yellow pine.

Closets, Pantries, etc.—The butler's pantry will be
fitted as marked on the plans. Five shelves high;
shelves 14" wide and to be supported with cleats all
around. Shelves supported on turned columns. All
the second story closets to have two shelves, each sup-
ported on cleats all around and hanging strips under-
neath with hooks. All these shelves to have beaded
edges. Also build and shelve dressers as shown on
first story plan.

Stairs.—Build main stairs from first to third story of
clear, dry pine, 114" treads, %' risers, 1}4" strings, both
strings to be housed out. All the treads and risers to
be wedged with glue. The front string to be moulded as
will be shown on details. Treads to have nosing and cove
finish. The balustrade on these stairs will be yellow
pine rail 214 X 314. Intermediate newels 4 X 4, with
head and drops, chamfered, reeded, ete.; rail to be
moulded. Balusters 2 X 2, square and turned, ete. ; all
as shown. All these stairs will be well supported and
furred and ready for lathing. Stairs from second story
to loft to be plain box stairs. Build cellar stairs as
shown, 2 X 10 spruce strings, 114" spruce treads, no
risers.

Architraves.—The trimmings for principal part of
first story will be 414 casings reeded and moulded as
per detail, with wall moulding to miter with base
moulding. Second story, kitchen, pantry, ete., will
have 414" casings, moulded as per details. Closet to
have 4" plain casings. Window casings to match those
of door, with stop beads complete. All the interior
woodwork throughout, including doors and stairs, to
be white pine.

Stools, etc.—All windows to have neat moulded stools
with apron.

Corner Beads.—Furnish and put on corner beads to
all exposed plaster corners.

Grounds, Furring, and Cutting.—Furnish and set
grounds to all doors for the mason to finish his work.

Do all furring of every kind. Do all necessary cutting
for plumbers, gas fitters, and other trades.
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Sash Weights and Cords.—All double hung sash
to have cast weights and Italian sash cords.

Glass, Glazing, etc.—All the glass on first and second
stories to have second quaiity, single thick French
sheet glass. All this glass will be puttied in and well
tinned. and the glass washed off immediately after the
putty is put in. This glass must oe protected from in-
jury by the mason.

Hardware.—All the doors on the principal part of
the first storv to be hung on 4 x4 lacquered plain butts,
second story and kitchen to have 315 X 3L imitation
bronze butts. Front doors to have three butts each.
Principal part of first story to have jet and bronze
knobs and bronze drop escutcheons. Second story to
have lava knobs and roses and drop escutcheons.
All rooms throughout to have brass taced mortise
locks, city made. All closets to have reversed rim
locks. Frontdoorstohave heavy front doorlock, night
latch attachmentsand bronze knob outside; brass flush
bolt top and bottom ; the principal part of first story
to have the Daisy sash lock with bronze tip, others
plain tip. Furnisn all necessary drawer pulls, cellar
bolts and hooks, bolts, etc ; all necessary hardware
for bath room and pantries, ete. ; in fact, all necessary
to complete the job.

Muante-ls.—Contractor will set the mantels, but owner
will furnish same,

Fit up bath room in ash, inclose wash bowl, set tub,
furnish top to tub, fit up water closet with riser, seat,
and lid, all complete. Furnish and set two wash
tubs with covers, tubs made out of 114 perfectly
clear aud dry lumber. Set up on turned legs.

Ceil the piazza with narrow ceiling, beaded, part on
rake and part on level.

Furnish and put all necessary pipe boards for the
plumber to serew his pipes to.

Contractor will set wood mantels,

Privy.—Build privy where directed, of wide ceiling
boards, planed on twosides. Small cornice shingle roof,
panel door. Small sash and holes with covers com-

plete.
MASON'S SPECIFICATION.

Excavation.—Excavate for all piers and foundations
2 6" deep. All earth and rubbish to be removed where
directed. All water that may accumulate during the
excavation, from any cause whatsoever, will be removec
at once and the premises kept dry.

Brickwork.—The cellar walls to be of hard burnt
briek, 8" thick from bottom to top, started on a solid
concrete footing course, laid up straight and level,
headers every seventh course, to be good strong cement
mortar, and to the height as shown on the plans, which
is 7' in the clear. The joints to be struck. Leave holes
in wall where directed for soil, gas and water pipes. All
angles and corners to be perfectly plumb and the wall
level on top. The brickwork to run to top of beams

Brick Piers.—Build brick piers where shown on the
plans, of good bhard burnt brick, size and number as
shown on plans. All piers to be excavated for at least
2’ 6" deep, and filled in with small stone and well ham-
mered down to a solid bed. Cement the whole entire
cellar bottom 3" thick with screened gravel and Rosen-
dale cement, 8 parts gravel, 1 part cement, left per-
fectly smooth on top.

Chimneys, Flues, etc.—Build chimneys as shown on
plans, of good hard burnt brick, the joints of all flues
struck smoothand capped as shown. The fireplacesin
dining room, parlor, hall, and library room will be
built of selected brick, arched on top, and as will be
directed; the hearth of same to be tile, to cost twenty-
five cents per square foot, without the cost of laying.

Cesspool.—Build and excavate cesspool where direct-
ed, 60 from house, 8 X 8 in the clear, laid up with
brick and domed over on top, covered with flat stone.

Drain Pipe.—Run 4" drain tile from inside of cellar
wall to cesspool. Build privy vault 4’ deep, walled up
with brick, 8" smaller each way than privy frame, laid
up dry. This vault to project 2’ in clear of rear of
privy.

Cistern.—Build cistern in rear of house, 12' in diame-
ter by 13’ deep, laid up with bricklaid on flat in cement
mortar, domed over on top, and have manhole covered
with flat stone oriron cover. Cemeunt the entire inside
with strong cement and put flat stone at bottom for
water to strike against.

Tiling.—Run a line of 4" drain tile from leaders to
cisterns, with the joints well cemented.

Plastering.—The first and second stories, including
all closets and soffits of attic stairs, to be lathed and
plastered three coat work, last coat to be hard finish,
gauged high The attic closets may be laid on, the
mortar to lie at least one week before using.

The mason will make all his work good, after all the
other trades are done, and leave the building broom
clean immediately after the plastering is done. This
specification is intended to cover all mason work to fit
the building ready for occupancy as per plan, but
should anything have been omitted necessary to that
end, it must be done without extra charge.

PAINTING.

All the exterior woodwork usually painted, includ-
ing privy and blinds, to be painted two good coats of
H. W. Johns’ asbestos mixed paint, all knots and sap

to be well shellacked before priming, all eracks, joints,
and nail holes and over nail heads to be well puttied
after priming is done, all tin woik to have two
coats. Also paint the chimneys two coats, all the
colors to be selected by numbers from the card of col-
ors. The interior will be finished with David B.
Crockett’s wood preservatives. Give the wood one
coat, let stand twenty-four hours, then another coat,
and rub down with curled hair or like material. Putty
to match color of the wood. All the door saddles,
hearth borders and hard floors to be finished in same
manner. The painting must follow immediately after
the carpenters.
PLUMBER’S SPECIFICATION.

Drain.—Furnish and put in where shown on the
plans a 5 cast iron drain pipe to run from inside of
building out to the tile drain, 4 outside of the building.
Use Y branches for all iron pipe connections.

Soil.—Furnish and connect with the drain in cellar
a §" cast iron soil pipe, and run same size up and out
of roof at least 4 above highest point, and cap the
same with the ‘‘ Smith ” patent ventilating cap. Use
Y branches for all waste connections. All the iron soil
pipe to have a coat of asphaltum. The soil pipe to
have a cleaning out cap in cellar.

Calking.—All joints of all iron pipes are to be
thoroughly calked with picked oakum and molten
lead and screwed in position with iron hooks. All
joints between iron and lead pipes to be made with
brass ferrules, to be calked into iron pipes and lead
pipes soldered to it with wiped joints.

Boiler.—Furnish and put up, where shown on plans,
a 40 gallon round head heavy pressure copper boiler,
and provide with draw cock for emptying the boiler,
and shut-off cocks, for shutting the water off from the
second story, and provide with circulating pipes com-
plete, connect boiler draw cock with the sink waste,
have a 5" stop cock on supply pipe and combined safe
and vacuum valve on top of boiler. Boiler to be sup-
plied with a ‘* Lockwood ” stand.

Supply.—Tap and pay for tapping the water main,
and connect a 3 aaa supply, and run to the boiler.
Supply to have a shut-off cock inside the cellar wall.
All pipes are to be graded so they will drain perfectly
dry, each floor to be controlled separately by shut-off
cock. Where pipes will not drain dry, put in a small
pet cock.

Sink.—To be a Mott’s Eastlake galvanized, with back
air chamber, and iron legs. Furnish and set up where
shown in the kitchen an 1830 sink, and supply with
hot and cold water through 53" aaa lead pipe and
Fuller cocks, and to have 14" C lead waste pipe,
properly tapped and connected with the drain, with a
2" iron pipe to the main soil pipe. To have a cleaning
cap on end of pipe under sink.

Bath.—Furnish and put up where shown a 16 oz.
sheet copper bath tub 414’ long, weil tinned and plan-
ished. Supply with hot and cold water through %
aaa lead pipe and nickel plated combination bath
cock with rubber spray, to have 114" C waste and be
properly tapped and connected with the soil. Bath to
have nickel plated plug and chain. Overflow to be
connected with waste.

Bow!.—Furnish and set where shown on the plans a
14" marble Italian ware wash bowl, with marble
countersunk top and surbases 10" high: supply with
hot and cold water through 15" aaa lead pipe and
nickel plated Fuller patented basin cocks, to have 134"
C lead waste properly tapped and connected with the
soil, to have nickel plated chain and stay and plug.

Cocks.—No cocks to be placed at the end of a line,
but the pipe extended so as to prevent jarring directly
on cock

Closet.—Furnish and set in the bath room, where
shown on plans, supplied with water through 14" pipe
from cistern above, an “ Inodoro " porcelain wash out
closet, with suitable size cistern. The cistern to have
the flush tank attached, supplied through % aca
pipe and have cistern valve and rubber ball complete.
Ventilate the closet with a 3" lead pipe connected with
the iron vent. Closet cup and pull to be nickel plated
and to be inserted in the seat. Cioset to have en-
ameled drip tray.

Safe Pans.—The bath tub, bowl, and closet are each
to be provided with 313 1b. lead safe pans, edges turned
up 2" all around, and to have a %" lead waste pipe to
the cellar.

Wash Trays.—Supply the wash trays with hot and
cold water, through % aaa lead pipe and Fuller
patented cocks, with flange and thimble. Provide
with a 2" main waste, properly tapped and connected
tomain soil. Provide necessary plugs and chains and
flanges. Also provide on end of pipe a cleaning cap.

Ventilation.—Every trap through house to be sepa-
rately and independently ventilated from the crown
by the same size pipe as trap.

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

Range.—Furnish, set, and make connections to water
back, a No. 8 J. L. Mott’s * Defiance” portable range.
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BILL OF MATERIALS.
1 6"X10" X26'=130 sq. ft.
138"X 8'X12'= 24 ¢
13"X 8'X16'= 32 ¢
13'X 8'X28'= 56 ¢
13"x 8'X17= 84 “
18"'X 8'X15'=380 ¢
138'X 8'X26=52 «
138"X 8'X14'= 28
9 2"X10"X21'=315 “
3 2"X10"X24'=120 ¢
6 2"X10"X26'=264 ‘¢
4 2"'X10"X29'=192 ¢
12"X10"X12'= 20 ¢
1 2"X10"X20'= 84 ¢
7 27%10"Xx18'=210
4 2'x10"x17'=116
12 2"X 10" X28'=552 *¢
20 2"X 8'X24'=640 ‘*
52'X 8'X17=115 **
7 4"X 6"X22=308 ¢
44'X 4'%x12=64
24"X 4'X183'= 383
14"X 4"X15= 20 ¢
34"X 4'X4'= 96 ¢
14"X 4'X17= 23
14"X 4'x18=24 ¢
44'X 4'X14="176
14"X 4"%X20= 27 *
24"X 4'X16'= 42 ¢
14"X 4'XQ'=29 ¢
2 3'X 6'X16'= 48 ¢
13'X 6'x12'= 18
32'X 6"'X15'= 45 ¢
33 2"'X 6"X18'=594 * =4,391 ft.
spruce
timber, At
per M..$20 00 $87 82
300 2" X 4'"X12'=2,400 sq. ft.
250 2"X 4"'X13'=2,166 = 4,566 ft.
hemlock, At
per M...$15 00 $68 49
2,500 ft. hemlock sheathing, per M........ 15 00 37 50
1,500 ft. hemlock sheathing, for roofs, per
M.ttt i e 15 00 22 50
2,250 ft. 6 siding, per M.................. 25 00 56 25

100 ft. shingling, per ft................. 6 600

185 ft. piazza floor, per ft ...... teeenaas 34 6 47

200 ft. piazza ceiling, per ft........ .... 3% 700

4 piazza columns............ cereenena. 8 00
2 short columns........c.cvvieieennnn. .. 2 00
8 piazza brackets, each......cec0uu... 30 2 40
27 ft. piazza rail, per ft ............... B 6175
2 stoops, ready to put up............. 9 00
Lattice under piazzas............... 7 00
Cellar door outside ..........c.eet.. . 6 00

72 ft. verge boards, per ft.......cee.... 8 5176

68 ft. gutter and tin.................... 15 1020

140 ft. cornice, perft ..........civ0eneen 12 16 80

110 ft. piazza and flat roof cornice...... 10 11 00

400 ft. tin roof...... Cieeeeiienreeeranaas 614 26 00

Leaders....ccooeeee veesvnnenrcnnens 7 50
1,225 ft. slate roof, per sq. ft........ eorene 7 85

150 ft. water-table and piazza fascia.... 5 7 60
2,800 ft. flooring, per sq. ft....... Cereeaen 3 8400

300 ft. corner boards, ete.......ceoee ... 3 9 00

6 cellar windows, complete...... e.ese 150 9 00
18 first story windows, complete....... 8 00 104 00
7 second story windows, complete.... 8 00 56 00
5 third story windows, complete...... 700 3500
Front door and frame, complete.... .. 10 00
20 inside doors, complete.............. 6 50 130 00
300 ft. surbase....... Ceeeeteeiieseiianns 4 12 00
Cellar stairs, complete.......... e 5 00
Main stairs, complete ..... e eeenn . 80 00
Prepared materials for closets...... 25 09
Nails, papering, ete............ ceeee 30 00
Labor.......cie0eeeeene tecectsceeiee  we 325 00
Painting. .................. cocence ae 100 00
Plumbing....... ... ceeenees cocesecs os 275 00
Mason work......ccc0ueee cessestene 700 00
Total .....cooovvviineeenancanens $2,492 69

A KANSAS CITY RESIDENCE,

The handsome new residence illustrated in the color-
ed plate of the present issue is on a pleasantly lo-
cated lot on the west side of Garfield Avenue, between
Independence and Lexington Avenues, Kansas City,
Missouri, for Robert Beatty, Jr., Esq.

The building fronts east and south, the principal
front facing theeast. It sets back a sufficient distance
from the road to allow of a fine lawn being formed in
front, and presents with its well arranged sky lines and
spacious covered balconies a very attractive and im-
posing structure.

The exterior walls are all constructed of pressed
brick. laid in red cement mortar; the roof is covered
in with slates, and the woodwork 1s painted in pleasing
colors.

The exact construction of the house is indicated by
the specification printed below, from which it will be
seen that the reception hall, sitting room, and stair-
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way are finished in red oak, the newel and the balus-
ters of stairs are ‘ spiral turned,” as shown on our sheet
of details. The dining room is finished in white oak,
the parlor in cherry, and the kitchen and second story
all in natural woods, finished with three coats of oil
and white shellac

The mantels are of wood, correspond in general de-
sign with the trim, and have *‘ over-mantels” and
beveled plate glass mirrors. The house is furnished
throughout with a complete system of speaking tubes,
electric bells, annunciators, ete.

The system of heating is hot air, supplied by a
McGee furnace, and distributed to all rooms except
kitchen and servants’ room. This, in conjunction with
the fireplaces, proves most economical, and insuresa
more perfect ventilation, as in early spring and au-
tumn fires may be lighted on the hearths without re-
sorting to the furnace, and in colder weather both may
be used.

James W. Bryan, of No. 110 Vine 8treet, Kansas City,
Mo., is the architect of the house, and Charles K. Bal-
com, of Kansas City, is the builder.

The cost of the residence as represented was $7,500.

GENERAL CONDITIONS.

The contractor to furnish all transportation, labor,
materials, and utensils necessary for performing and
completing the work. All materials to be the best of
their respective kinds, and the work to be executed in
a thorough and workmanlike manner, according to
the true spirit and meaning of the drawings and these
specifications, which are intended to include every-
thing necessary for the proper flnishing of the work,
whether every item necessary to that end is particu-
larly mentioned herein or not The contractor is to
furnish and pay for the necessary building permit, to
be responsible for all violations of the city building
laws, and to obtain official licenses from the proper au-
thorities for openings into the public sewers, and pay
all fees for same.

MASON.

Fxcavation.—Excavate the entire area occupied by
the building for a cellar, to the depth as shown on sec-
tion, the excavation to extend six inches beyond the
wall line everywhere.

Trenches.—The trenches to be three feet wide and
carried twelve inches below the cellar bottom. Dig
the required trench forthe dwarf walls of veranda and
carriage porch, the same to be not less than two feet
below the surface, by the required width.

Vault.—Excavate a privy vault where directed, the
same to be 3 X 5 in plan, by 8’ deep.

Cistern.—Also excavate for a cistern where shown
8 X 18. All earth taken from excavations to be carted
off the premises.

Stone Work.—The footings to be’of good flatstone, 12°
thick, projecting 6" beyond the wallline, and irmly em-
bedded into the earth. Thefooting course to be flushed
up with * spawls” andliquid cement, and allowed to set,
beforestarting the foundation walls, include an18" X 12"
rubble footing for the partition wall incellar, and the
dwarf walls of porches.

Foundation.— Build the foundation walls of goodflat
building stone. thoroughly bonded with ample headers
in every course. The walls built to a line both sides,
carried up perfectly plumb, and finished to the proper
level heights Particular attention to be paid to angles,
that they correspond exactly with the *‘ figured dimen-
sions” of the plans. All frames to be walled in perfectly
plumb, square, level, and in their several proper posi-
tions, as figured on plans.

8ills—Provide for the rear cellar door a 19" X 5" X3’
10" plain sill of Cottonwood Falls stone. Use rubble
sills elsewhere.

Mortar.—All rubble work to be thoroughly pointed
up both sides of wall. The mortar to consist of Spring-
field white lime, Craig & Roberts washed sand, mix-
ed in the proper proportions. Add one bushel Louis-
ville cement to three bushels lime, the cement to be
added when needed for actual use only, and none
allowed to stand cvernight, or to be retempered.

Range Work.—Build four courses of range on front
wall where shown on plan. The same to have 6" bed,
10" face (rock face), each course to be thoroughly
anchored to backing. All range stone to be laid in
cement, and pointed with a tucking tool after settling
has taken place. Include carriage porch in the above
work.

Water Table.—The water table to have 5 bed, 8"
face, and 1" wash.

Window Sills —All window sills to have 5° face by
the required bed and length.

Lintels and Springers.—The lintels over doors and
windows to have 104" rock face. Prepare the spring-
ers for second story windows as shown on drawings.

Door Stlls—All door sills to have 8" face, 14" bed, 1"
drip channels, and 4" lugs, all of Cottonwood Falls
stone. The water table. window sills, and all caps and
springers to be of “ light” Warensburg stone.

Bricke Work.—All bricks used on the exterior surface
of walls are to be the Kansas City calorific pressed
brick (AA), gauged to uniform thickness, and laid in
red mortar. The red mortar used to be guaranteed
permanent color. The joints and beds of pressed

brick work not to exceed {%" in thickness, or four

courses of brick not to exceed 10l5" in height. All
walls to be carried up perfectly plumb and straight,
and finished to the proper level heights. Clip the brick
every seventh course for blind headers. Back up the
pressed brick with good hard burnt common brick
with solid flushed joints, leaving no empty spaces in
the walls. Include 3” partition wall in cellar.

Arches.—Turn relieving arches at the back of all
stone lintels, and in other places where required. Turn
4" trimmer arches for the support of all hearths.

Chimneys.—Cap out the chimneys as shown on ele-
vation, leaving the flues of the size as figured on plans,
outside walls of each chimney to be 8" thick and thepar-
titions 4’. All flues to be thoroughly plastered inside.
Build the several fireplaces as shown, the back of all
fireplaces to be 9" thick.

Thimbles.—The brick mason to furnish and set all
thimbles required in flues, and project far enough to
receive plaster, the same to be put in at the time the
chimneys are built.

Finally, clean down all pressed brick with diluted
acid, without defacing stone work, and leave all com-
plete.

CARPENTRY.

Frame all timbers. Joists, partition studs, balcony
joists, rafters, lintels, etc., are to be No. 1 W. P., and
constructed according to the sections and detail draw-
ings. All floor joist to be sized with a crown of 15" on
upper edge. For size of joist, rafters, etc., see sec
tions. A header and trimmer to be put in double, and
place double joist under all partitions running in same
direction. All joist, studding, furring, ete., to be set 16"
on centers. Double stud around all openings, and
place headers 4" high.

Lintels.—Place all necessary wood lintels to all open-
ings requiring it.

Furring.—Fur all brick walls with 1 X 2 furring
strips, 16" on centers, vertically, and well spiked to
plugging in brick joints.

Bond Timbers.—Furnish all bond timbers and wood
brick for insertion in walls, necessary for the proper
execution of the work to be finished.

Roof.—Construct the roof as shown on roof plan,
using 2 X 6 rafters. All valley rafters to be 2 X 8, and
all firmly secured to walls, with all necessary iron
straps, anchors, rods, and bolts, as shown on detail
drawing. The rafters tied with 2 X 6 cellar beams, 8"
above attic floor line. Provide and firmly set in proper
position the “‘lookouts” for the projecting eaves, as
shown on detail.

Cornice—The circled cornice on dormer windows
from bath room to be of No. 27 galvanized iron, well
soldered and riveted together, and allrequisite weather
joints as shown.

Sheathing.—The entire roof, including porches and
balconies, to be tight sheathed with No. 2 surfaced
sheathing boards, square edge, thoroughly nailed at
every bearing.

Floors.—All floors, except kitchen, to be laid with
first common white.pine. Flooring tongued and
grooved, well mill worked and blind nailed at every
bearing with 8d. nails. Treat porch and balcony
floors with like material. Lay the kitchen floor
with % X 314 Georgia pine, selected for close, even
grain, carefully laid with close fitting joints, and all to
be hand smoothed after laying, and all prepared for
waxing, and kept protected from damage. The kitchen
floor is not to be laid until the plastering is finished.

Attic Floor.—Lay the attic floor with Selfen flooring.

Wainscot.—Wainscot the kitchen 3' and the bath
room 4’ high, with narrow beaded T. pine wainscoting
9% thick, thoroughly hand smoothed, and finished
with cap and base, as shown on detail.

Frames.—Make all door and window frames of the
sizes as figured on plans. All windows to have box
frames with 1’ 8" pulley styles, made in the usual way.
All exterior door frames to have paneled jambs 134"
thick, rabbeted. All interior door frames on first floor
to have rabbeted jambs of the same kinds of wood as
the finish of rooms in which they show. All frames on
second floor to have 134" rabbeted jambs of clear white
pine. All door frames that are marked with the spe-
cific *“T " to have transoms of sufficient size to bring
the frames to a uniform height.

Doors.—All doors of the sizes as figured on plans.
Those showing into reception hall, parlor, dining room,
and sitting room, to have veneering 4" thick each
side, and finished 24" thick, all other doors No. 1, 134"
white pine.

Trim.—The reception hall will be trimmed with red
oak; dining room and sitting room, white oak; par-
lor, cherry; kitchen, T. pine; all rooms on second floor,
white pine. The dado in hall, dining room, and sit-
ting room, and all trim throughout, to be in strict
accordance with detail drawing. Interior woodwork
to be finished up perfectly clean, well hand smoothed,
scraped, and brought to a true and even surface, and
all marks and stains removed on such work as requires
finishing in natural manner.

Porch and Balconies.—Construct the porches and
balconies as shown, using 6" X6" turned posts of poplar,
214{"X2Y" turned balusters, 3%X3% hand and foot
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rail of white pine, all as shown on detail drawings.
All porch and balcony floors to pitch one inch from
building, and white leaded at joints, each course to be
one continuous piece, and all blind nailed at each
bearing. )

Closets.—Form closets as shown, and fit up the same
with 7" band, with 10" shelf above. Place three-pronged
coppered wardrobe hooks on the band, not less than 8"
apart.

Pantry.—Fit up the pantry with counter shelf 18"
wide, 3' above the floor, and place five 10" shelves
above counter. Place under counter shelf a case of
four drawers, the full depth of counter, all to be firmly
dadoed together.

China Closet.—Fit up the china closet with counter
shelf, 2’ 10" above floor, and place six portable shelves
above. Below the counter shelf put in a case of
drawers as directed, the same to be provided with
locks and ornamental pulls. The shelving above
counter to be fitted with glass doors hung with brass
butts, as directed.

Main Stairs.—The entire stairway, including the
floors of landing, to be built of thoroughly seasoned
red oak, the newels and balusters to be spiral turned as
shown, the newel to be glued up of seasoned plank,
and warranted, the risers 1", treads 14", housed into
stringers both ends, the risers and treads tongued and
grooved to each other both front and back, thoroughly
wedged and pinned and glued up everywhere, the
face string and coping moulded and paneled and
wrought in the manner as shown.

Servants’ and Attic Stair.—Build the servants’ and
attic stairs as shown on plans, using 7%’ risers, 113"
treadsof B. S. W. P., neatly and securely put togeth-
er, all boxed.

LATH AND PLASTER.

Lath the building with good, sound, straight grained
lath, free from loose knots and bark. All lathing to be
horizontal. Novertical lathing permitted in any case.
Nolath allowed to pass behind the studs from one room
to another, all corners and angles made solid every-
where ; should there be any stud or angle not securely
tied, stop and notify carpenter, and see that they
are corrected and made permanent before the lath
goes on.

Plaster all walls and ceilings with good coats of
hair and brown mortar, made of the best Springfield
lime, thoroughly slaked and mixed with the proper
proportions of “ Craig & Roberts” washed sand, well
whipped ox hair, all to be thoroughly mixed on the pre-
mises at least ten days before using.

All plastering to be properly put on and applied with
sufficient force to secure good clinches. Level and float
the brown coat and bring it true and straight with the
grounds everywhere, and the ceilings brought to atrue
and even plane. All plastering to be carried down to
floor, whether wainscoted or not.

Finishing coat to be put on after the other coats are
thoroughly dry, and to be compounded with “lime
putty ” and * Bronson’s marble finish,” mixed in three
parts of marble finish and two parts lime putty, and
allowed to stand two days before using, and to be ap-
plied in a careful manner, as directed, so as to secure a
good and workmanlike job.

The plasterer to do all necessary patching and re-
pairing after other mechanics are through wi thout extra
charge, and clean out the building, leaving the same
broom clean, and remove all rubbish from the premises
that has accumulated from his work.

PAINTING AND GLAZING.

Paint all the exterior wood, tin, and galvanized iron
work that is usually painted, three good coats of lead
and oil, in such colors as directed. Pure linseed oil,
pure Awerican lead, and the best shellac to be used
throughout, all exterior woodwork to be primed as
soon as work is up. All tin and galvanized iron work
to be primed with a heavy coat of red lead.

All colors to have good body, well and evenly laid on,
covering every portion. All exterior painting to be
done as far as possible in dry (not dusty) weather.

All damage done by wind or rain to be made good by
painter, and all to be left in good order when building
is done.

INTERIOR WORK.

All hardwood on first floor to be filled with Wheeler
patent filler, thoroughly rubbed and cleaned off shortly
after putting it on, and while wet, and finish with two
coats of the ‘‘ Murphy Transparent Wood Finish In-
terior,” well rubbed with rags each coat, and finish toa
true and even surface. Treat the kitchen and bath room
with two coats in like manner. All woodwork on
second floor, except bath room, to receive three coats of
lead and oil in such tints as directed. The hall to be
grained to correspond with stairway, and receive one
coat of best coach varnish.

@lazing.—Glaze all windows with the best American
A. A. D. 8. glass, free from waves, curls, and smoke
stains, thoroughly beaded, and puttied and pinned
with glaziers’ points.

Ornamental Glass Work.—The transom over parlor
window, the upper panels of reception hall doors, and
the stair window to be lead glazed, with opalescent
stained glass of a neat design, costing not less than
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$5 per square foot. All work in this line to be first
class in every particular.

Galvanized Iron Work.—Make all crestings, finials,
gutters, and conductors of galvanized iron, No. 27
The crestings, gutters, and finials constructed as per
detail, and the rain water conductor to be 4" in dia-
meter, corrugated, with all requisite elbows and
branches, with a reversible cut-off at grade, connecting
with earthen drains leading to cistern and drains.

Slating.—Cover the entire roof, dormers and dormer
cheeks, porch, and balcony roofs with the best quality
Pennsylvania black slate, 10" X1§", all laid on a bed of

order, with necessary cocks, plugs, traps, fittings, and
connections.

Place in the bath room a fourteen ounce copper
planished tub, with all requisite nickel plated fittings.
Include an approved closet, as shown, and a 14" coun-
tersunk wash bowl, with moulded top, sides, and back
of the best Italian marble. Provide for the kitchen a

20" %380 x6" white enameled sink, where shown, and
put in position in the kitchen a galvanized iron boiler,
with inside strengthening rings, cast heads, and all
requisite couplings, complete, the boiler to have a

capacity of forty gallons, resting on cast iron standards.

Make all connections with the city mains and public
sewer, and include approved iron box and stop in side-
walk, and lawn sprinkler, where directed. Put sepa-
rate stop and waste on service under house, and at
the foot of every riser. Test all pipes for leakage,
and leave the entire job in a complete working condi-
tion.

—_— -t —

A RESIDENCE AT PROVIDENCE, R. I

We illustrate herewith, by perspective and plans, an
attractive residence lately built at Providence, R. 1., at
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A RESIDENCE AT PROVIDENCE, RHODE ISLAND.

best tarred paper, carefully stretched, lapped, and
tackedon. Place suitable tiling strips at all eaves, and
secure each slate with two galvanized nails. The
cheeks of all dormers, chimneys, and all places requir-
ing it, to be flashed with good quality of zine, the
slater to include zine. Valley of sufficient width. The
slater will be held responsible that he furnishes ample
flashing stock, and deliver up work complete in every
particular.

@Qas Piping.—Fit up the house with the requisite size
gas pipe, leaving drop and bracket lights where shown
on plans. All work inthis line to be done in accord-
ance with the rules and regulations of the Kansas
City Gas Light Company, and to be paid for on their
respective certificates.

Plumbing.—Provide and put in complete working

Hot water to be taken from boiler and carried to sink,
wash bowl and bath tub on second floor. Place 3 1b.
lead safings, turned up 114" and sloped to drain them-
selves. All lead supply pipes from city pressure to be
extra strong, and wastes light. In putting up pipes,
careis to be taken to have them so the whole system
can be drained at will, and all as secure as possible
from frost, and left accessible for inspection and re-
pairs. The soil pipe to be 4’ cast iron, thoroughly
tarred inside and out. The joints of soil pipe to be
fittedinto hubs or sleeves. and run with melted lead
on hemp gasket and calked tight. The soil pipe to
connect with earthen drain in cellar, pass up through
the building, and extending at least two feet out of
roof, and covered with ventilating cap, and properly

connected by Y or T branches to all wastes, traps, ete.
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a cost of $5,500, E. I. Nickerson, architect. This dwell-
ing has a number of desirable features, and the plans
will well repay examination.

Plans and Specifications.

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

We are assisted in this work by able architects.
Terms moderate. Mu~n~ & Co.,

861 Broadway, New York,



A 83,500 DWELLING.

We give herewith elevations and plans for a $3,500
house, by H. C. Palmer, architect, to be erected at
Jersey City Heights, N. J. The estimate includes the
“ modern conveniences.” The house presents a pleas-
ing appearance, and the plans are considered satisfac-
tory.

Women as Architects.

C. Harrison Townsend, a London architect of some
note, writes in the Pall Mall Gazette on this subject,
His remarks refer to the girl and young woman of the
middie class, and he asks, * What really valid objection
is there to asking her to become a ‘draughtswoman,’
and in due course an architect ?”

The requisites for the preparation of architectural
drawings are neatness and delicacy of touch, attention
to detail, patience, and care, which women ought to
possess more than men.

s 2 e 33 o7
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The present course of architectural training in Eng-
land is as follows :

A youth on leaving school with an aptitude, more or
less, for the profession, is articled as pupil for four or
five years to an architect, to whom he paysa premium.
This is, of course, in proportion to the position and re-
pute of the architect in question, but inay be stated
at from a hundred pounds to four or five times that
amount. As with solicitors, so among architects, the
pupil is supposed by having *‘ the run of the office,” to
acquire an intimate knowledge of its work—design,
draughtsmanship, knowledge of materials, official
routine, and so on. If a young fellow of parts, he soon
begins ¢ to feel his legs” and to understand his work,
and, if wise, supplements his office instruction by at-
tendance at the admirable classes of the architectural
association and elsewhere. At the end of his articles
he is qualified to dub himself a * junicr draughtsman,”
in which capacity heclaims salary from a pound totwo

pounds a week. A couple of years should then see
him a draughtsman proper, and in a position to obtain
three, three and a half, or four guineas a week. In
many cases, of course, thanks to such ‘* backing” of
his friends as he may be fortunate enough to get, the
lucky pupil can set up on hisown account immediateiy
his articles are completed.

In this training Mr. Townsend finds but two objeec-
tions. The first one is the ‘‘ commingling of the sexes”
which would result from their introduction to an office.
This objection is proved to be invalid by the American
experience in using females in all kinds of office work
without trouble. But a ‘ women clerks’ room ” would
remove that conservative objection. The other ob-
jection is that attached to the inspection of build-
ings under construction. To those not wishing to

encounter this objection. the way to drawing board
work and competition in plans, interior decoration,
ete., isopen.
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A DWELLING AT EAST NEW YORK. and are so simple to adjust that any carpenter, by the Acou-u:-En'ecu of the Britannia Bridge.

Our engraving shows a pleasing dwelling erected at
East New York. The cost is about thirty-five hundred
dollars It has an ample piazza, and the interior ar-
rangeinent is good.

P o
>4+

Terra Cotta Panels.

The way in which terra cottas were introduced into
walls was not unlike that commonly used for inserting
stone, marble, corbels, and jambs of stone. It is evi:
dent that the general skeleton of the wall was first con-
structed, keeping some bricks protruding, so that
afterward the casts, figures, heads, cornices, and such
like might be introduced into the interstices left be-
tween brick and brick out of the redundant material
beyond the substance of the wall itself. Such pieces,
if flat or slightly salient, were fixed in
simply with lime and plaster ; at the

aid of the diagram and instructions which accompany
each set, can plaee them in position.

Dumb waiters have heretofore caused more or less
trouble, by the ropes holding them giving out and let-
ting the car fall, often causing great damage, and in
some cases serious accidents. The safety rope attach-
ment with which these fixtures are provided, and from
which they derive part of their name. prevents this,
as a second rope put on slack, and on which there isno
work or wear, immediately comes into play and pre-
vents falling or accident, should the hoisting rope
break. Another complete and desirable arrangement
is the cam brake attachment, by which the car of the
waiter can be held at any desired point when loaded
beyond balance, and which can be operated from any

Some of the acoustic effects produced by the bridge
are interesting. The report of a pistol fired beneath
the tubes is repeated three or four times. In this par-
ticular, however, they are far surpassed by the large
brick arches constructed by Mr. Brunel over the
Thames at Maidenhead, under which the echo of a
pistol is repeated from twelve to twenty times. The
rapid repetition of echoes from each of the T irons on
the side of the tube gives rise to a shrill, whirring mu-
sical note. 'When any violent noise is produced on the
adjacent shore the note is the same, whether produced
by the blows of the riveters or the report of cannon,
and corresponds to the low D on a concert flute. The
distance between the T irons is two feet. If the same
note is sounded by a flute close beside one of the tubes,
it is a perfectly soft and musical tone,
which lasts many seconds. The report

most, for greater strength, hooks of
iron or mere nails were used. Large
blocks were secured in the same way
as corbels or stone cornices. They
took, however, the precaution to hol-
low out by hand such figures as re-
quired to be fixed to the bricks that
jutted beyond the wall level—some-
times, also, in order to lighten them,
or to promote the uniform burning of
large pieces, such as large heads and
statues. The utmostcare to strengthen
them was bestowed on the first rows
of cornices and on such architectural
members as had to sustain others;
these upper portions, on the contrary,
being borne by the lower and fixed to
the wall as best might be without any
extreme care, but never made salient
by excessive or abrupt protrusion.
They are always graduated and
pitched, so that rain water may never
flow down behind, but invariably
along their front. In Italy, through
the sudden changes of temperature,
frost will soon split the hardest mar-
bles ; nevertheless, although these terra cottas are not
attached to the wall in a very elaborate fashion, yet in
consequence of the builders’ precautions to prevent
water standing on them, they appear little injured by
frost.—V. Ottolini.

WY o
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Dumb Waiters,

The use of dumb waiters in private houses, apart-
ments, flats, tenements, stores, and for light factory
work, is largely on the increase, owing probably to the
simplification and uniform construction in respect to
sizes; and would have been much larger but for the
many obstacles in their way, such as the many sizes
required, the high price asked, and the complicated
mechanism of adjusting them—most fixtures requir-
‘ing the services of a man skilled in the business to
put them up.

All these objections are overcome in the New York
Safety Dumb Waiter, as the fixtures are made in one
size only, and this is adapted to any size waiter. They
are put up one complete set in a box, weighing, all
told, about forty-five pounds; are handsomely bronzed;

of a pistol produces the same effect
much more powerfully. The effect of
music in the interior is very striking,
and a concert which was given in one
of the tubes to the workmen was very
effective. The floor was boarded, and
the interior being illuminated by seve-
ral thousands of candles, had a most
imposing and gorgeous appearance.
The cells of the top and bottom form
excellent speaking tubes, and conver-
sation may be carried on through them
even in a faint whisper. By elevat-
ing the voice, persons may converse
through the entire length of the bridge,
a distance of more than 500 yards. If
one end of the cells be closed, they
return a powerful echo ; but although
a whisper is thus distinctly repeated,
the loudest whistle does not appear
capable of returning any echo.—Z.
Clark.

-0

A DWELLING AT EAST NEW YORK.

floor. The adjustment of these fixtures allows the car
to run closer to the floor at bottom and nearer tothe
ceiling at top than any other made, a desirable feature,
especially when heavy articles have to be carried.

A full sized model waiter is running at the store of
Messrs. John H. Graham & Co., 113 Chambers St., New
York, who are the manufacturers’ agents. These fixt-
ures are protected by letters patent, and are made and
controlled by the Edward Storm Spring Co. (Limited),
Poughkeepsie, N. Y., manufacturers of the Edward
Storm side bar springs and hardware specialties. Illus-
trated catalogues with full descriptions can be obtained
from them or from their New York agents on applica-
tion, and we would advise any of our readers who
may need a dumb waiter to send for one of these
catalogues.

_— et ————
NEW POST OFFICE, SPRINGFIELD, OHIO.

We give an illustration from the American Architect
of the new post office building at Springfield, Ohio,
M. E. Bell supervising architect. It is a substantial
structure, effective and satisfactory in appearance.

Green or Dry.
‘Which is the stronger—green or
dry timber ?” This question is now
under discussion by many of the leading lumber
journals, and has provoked a perfect avalanche of
opinions from experts and others. This discussion,
after all, seewms rather bootless. Some kinds of timber
are stronger when wet or green. All woods are harder
and less liable to bend when dry than when wet or
green ; but most hard woods when wet possess more
tensile strength than when dry. Timber thoroughly
seasoned is more brittle than when green, and with
the necessary force will break square off, while the
sawme timmber green would stand about the same pres-
sure by bending without breaking. Take a hickory
sapling that it is alinost impossible to break in its
green state, although it may bend double, and after
it is thoroughly dry one may easily break it almost
“square off.” So with almost any kind of timber.
Dryness makes it stiffer, more unyielding, but in very
few instances stronger.— Dixie.
WiLLow furniture can be cleaned by using salt and
water. Apply with a nail brush, scrub well, and dry

thoroughly.

P2 Freo? 2Ly 7% 2l

THE NEW POST OFFICE, SPRINGFIELD, OHIO.
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A MODERN ENGLISH DWELLING, MOWBRAY COTTAGE,
EAST FINCHLEY,

This is a small house, built recently, in an old de-
tached garden. The exterior is of stock bricks, with
moulded red facings. The upper story is rough cast,
and the roofs are covered with red plain tiles. Inter
nally, the house has some good rooms (the dining room
being 20 ft. by 14 ft., exclusive of bay), and is most
carefully finished, a special feature being the wood-
work. The cost was about $7,500. The architect is
Mr. C. E. Sayer, 17 Soho 8q., London.—The Architect.

————— e ——
Regulation of Building in Boston.

The following sections are from the revised ordi-
nances of Boston, Mass., for 1885, to regulate plumbing
and vaults and drains :

PLUMBING.

SECTION 1. No person shall carry on the business of
plumbing unless he shall have first registered his name
and place of business in the office of the inspector of
buildings, and notice of any change in the place of

in trenches to uniform grade, or suspended to tloor
timbers by strong iron hangers, as the said inspector
may direct. They shall be supplied with a suitable
trap, placed, with an accessible clean out, either out-
side or inside the foundation wall of the building.
They shall have a proper fall toward the drain or
sewer, and soil pipes shall be carried out through
the roof, open and undiminished in size, tosuch height
as may be directed by the said inspector, but no soil
pipe shall be carried to a height less than two feet
above the roof. Changes in direction shall be made
with curved pipes, and connections with horizontal

- | pipes shall be made with Y branches.

SEc. 5. Rain water leaders, when connected with soil
or drain pipes, shall be suitably trapped.

SEC. 6. Sewer, soil pipe, or waste pipe ventilators
shall not be constructed of brick, sheet inetal, or earth-
enware, and chimney flues shall not be used as such
ventilators.

SEc. 7. Iron pipes, before being put in place, shall be
first tested by the water or kerosene test, and then

mim——

shall be run to some place in open sight, and in no case
shall any such pipe be connected directly with a drain.
waste pipe, or soil pipe.

SEc. 10. Waste pipes from refrigerators, or other re-
ceptacles in whiclj provisions are stored, shall not be
connected with a drain, soil pipe, or other waste pipe,
unless such waste pipes are provided with traps, suit-
ably ventilated, and in every case there shall be an
open tray between the trap and refrigerator.

SEcC. 11. Every water closet, or line of water closets,
on the same floor, shall be supplied with water from a
tank or cistern, and the flushing pipe shall not be less
than one inch in diameter. But this requirement shall
not apply to water closets substituted for vaults, where
the same are located outside of the building proper,
and water closets may be arranged so as to receive their
supply directly from the main with such fixtures as
shall be approved by the inspector of buildings, and
by the water board and the board of health.

Src. 12. Pipes and other fixtures shall not be cov-
ered or concealed from view until after the work has

A MODERN

business of a registered plumber shall be immediately
given to said inspector.

SEc. 2. Every plumber, before doing any work in a
building, shall, except in the case of the repair of
leaks, file at the office of the said inspector, upon
blanks to be provided for the purpose, a notice of
the work to be performed, and no such work shall be
done in any building without the approval of said in-
spector.

SEc. 3. Every building shall be separately and inde-
pendently connected with the public sewer, when such
sewer is provided, and, if such sewer is not provided.
with a brick and cement cesspool of a capacity to be
approved by the said inspector.

SEc. 4. Drains and soil pipes through which water
and sewage are used and carried shall be of iron when
within a building, and for a distance of not less than
five feet outside of the foundation walls thereof. They
shall be sound, free from holes and other defects, of a
uniform thickness of not less than one-eighth of an
inch for a diameter of four inches or less, or five thirty-
seconds of an inch for a diameter of five or six inches,
with a proportional increase of thickness for a greater
diameter. They shall be securely ironed to walls, laid

coated inside and out with coal tar pitch, applied hot,
or with paint, or with some equivalent substance.
Joints shall be run with molten lead, and thoroughly
calked and madetight. Connection of lead pipes with
iron pipes shall be made with brass ferrules, properly
soldered and calked to the iron.

SEc. 8. Every sink, basin, bathtub, water closet,
slop hopper, and each set of trays, and every fixture
having a waste pipe, shall be furnished with a trap,
which shall be placed as near as practicable to the fix-
ture that it serves. Traps shall be protected from
siphonage or air pressure by special air pipes of a size
not less than the waste pipe; but air pipes for water
closet traps shall be of not less than two inch bore for
thirty feet or less, and of not less than three inch bore
for more than thirty feet. Air pipes shall be run as
direct as practicable, and shall be of not less than four
inch bore where they pass through the roof. Two or
more air pipes may be connected together or with a
soil pipe, but in every case of connection with a soil
pipe, such connection shall be above the upper fixture
of the building.

SEc. 9. Drip or overflow pipes from safes under water
closets and other fixtures, or fromm tanks or cisterns,
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ENGLISH DWELLING—CHARLES E. SAYER, ARCHITECT.

been examined by the said inspector, and he shall be
notified by the plumber when the work is sufficiently
advanced for inspection.

8Ec. 13. Plumbing work shall not be used unless the
same has first been tested by the said inspector with
the peppermint, ether, or water test, and by him found
satisfactory.

SEC. 14. No steam exhaust shall be connected with
any soil or waste pipe, or drain which communicates
with a public sewer.

SEc. 15. Water pipesin places exposed to frost shall
be packed with mineral wool, or other substance equal-
ly good, and they shall be cased to the satisfaction of
the said inspector.

SEC. 16. A grease trap shall be constructed under
the sink of every hotel, eating house, restaurant, or
other public cooking establishment.

SEc. 17. The provisions of sections three to thirteen
inclusive, and of section fifteen, of this chapter, shall
apply only to buildings erected, or to work performed,
after the seventeenth day of March in the year eight-
een hundred and eighty-three.

VAULTS AND DRAINS.
SEc. 18. The owner, agent, occupant, or other person
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having care of a building used as a dwelling, tenement,
or ledzing house, cr where persons are emploved, shall
furnish the same with one or more suitable water
closets, or, where such building is located on a street in
which there is no public sewer, with a suitable privy, the
vault of which shall be built in the manner hereinafter
prescribed, and shall be of a capacity proportionate to
the number of inhabitants of such building, or of those
having occasion to use such privy. Every such build-
ing situated on a street in which there is a sewer shall
have water closets, and shall not have a cesspool or
privy connected with it, except where, in the opinion
of the board of health, it can be allowed to remain for
a longer time, and then only as said board shall ap-
prove. And whoever neglects to comply with the pro-
visions of this section shall be liable to a penalty of
not less than five nor more than one hundred dollars,
or by confinement in the house of correction not ex-
ceeding sixty days.

SEc. 19. Every privy vault shall be made of brick and
cement, and shall be of a capacity of at least eighty
cubic feet, and the inside thereof shall be at least two
feet distant from the line of any adjoining lot, unless
by the consent of the owner of such lot, and at the
same distance from any street or public or private
passageway, and every vault shall be so constructed
asto be conveniently approached, opened, and cleaned,
and shall be made tight, so that the contents thereof
cannot escape therefrom.

SEc. 20. All waste water and all matter discharged
from water closets shall be conveyed through sufficient

“drains, under ground, to a common sewer, or to such
reservoir, sunk under ground, asmay be approved by
the superintendent of sewers, and no person shall
suffer waste or stagnant water to remain in a cellar or
upon a lot or vacant ground owned or occupied by
him.

A RESIDENCE AT EAST ORANGE.

We give a sketch of a new residence on Arlington
Avenue, East Orange, N. J., erected not long ago, A.
M. Stuckert, Newark, N. J., architect. Thishousecan
be built for about $4.500. Those who like variety of
forms and angles, both for interior and exterior, will

THE DUOMO OF FLORENCE,
The unveiling of the new facade of the Duomo of
Florence on May 3 last marks the practical comple-
tion of this great building, which has been intermit-

DONATELLO.

tently in progress during nearly six centuries. The
present cathedral was begun in 1294, on the site of a
small and ugly church, Arnolfo di Lapo being ap-
pointed chief constructor. After a few years of sus-
pened operations, Giotto was made head master, but
died after three years of superintendence, and was
succeeded by Francisco Talenti (1357-76), by whom the
plan was extended. The next great name associated
with the enterprise is that of Brunelleschi, from whose
model, chosen in competition with fifteen others, the

chi, as founder of the renaissance in Florence and as
the originator of a new period of architecture by the
construction of the dome of the cathedral, but Dona-
tello and Lorenzo Ghiberti are placed among the first
representatives of the art of sculpture. Thisis not the
place to enumerate Donatello’s works in order to give
a clear idea of his greatness, but we can mention one
or two of his best known productions. Of these his
statue of David, which is on the west side of the clock
tower, comes first; then there were statues of John
the Baptist, the penitent Magdalen, ete. By order of
the different guilds he produced his statue of St. Mark,
which so delighted Michael Angelo, of St. Peter, and
St. George, which latter belongs to Donatello’s best
works. Much of his work is to be found in Padua,
where he spent several years in ornamenting the altar
of the church of St. Antonio.

Donatello died December 15, 1466, and was buried
near his friend Cosimno de Medici in San Lorenzo, in
Florence. Donatello’s place in the history of art and
the greatness of his name are founded on the influence
which he exerted on Italian art of his time. To him is
due not only the honor of ripening Florentine art for
the production of the greatness of Michael Angelo, but
also of inspiring the art of Northern Italy with new
life. Our engravings are from the Lllustiréirte Zeitung.

_— et or——
Planers.

Goodell & Waters, of Philadelphia, the well known
manufacturers of woodworking machinery, have just
issued a very complete catalogue of planers, which is
fully illustrated and printed in the best manner. It
embraces nearly thirty varieties of planers, suitable
for all purposes, from the finest cabinet work to the
heaviest timber dressing.

Among the machines illustrated and described are
the following : Pedestal jointer, jointer or hand planer,
panel, pony, and finishing planers, single and double
surfacers, planer and matcher, single and double sur-
facersand matchers, woodwork planers and matchers,
flooring machines, endless bed planer, endless bed sin-
gle and double surfacers, endless bed double surfacer
with jointer head attached, endless bed planer and
matcher, and timber planer.

A

doubtless find something of interest in this illas-
tration.

>
—9- >
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MEssrs. Munn & Co., SCI NTIFIC AMERICAN office, 361
Broadway, N. Y., are assisted by able architects in the
preparation of plans and specifications for all descrip-
tions of buildings. Terms very moderate. We aim to
make our estimates accurate and our plans complete, so
that when placed in the builder’s hands no difficulty is
experienced in the construction. Our work goesto all
parts of the country and gives very general satisfaction.
We shall be pleased to hear from those who contem-
plate building.

A RESIDENCE AT EAST ORANGE, N. J.

eight-sided cupola was built. The new front just un-
veiled was also a competition design, prepared twenty
years ago by De Fabris, who, like all his predecessors,
died before the work he devised was completed. Since
the death of De Fabris, the work has been carried on
by his assistant, Del Moro. There still remain the
gallery round the dome to be done, and the gates, for
which a new competition is about to be invited.

Among those who contributed greatly to the decora-
tion of the cathedral was Donatello.

Donatello, whose real name was Donato di Niccolo
di Betto Bardi, was born in Forence, in the year 1386.

The first place among architects is given to Brunelies-
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This is. undoubtedly, the most complete catalogue of
planersever issued. They are also prepared to furnish
planing knives of any description, and give directions
for ordering. With branch houses in Chicago and San
Francisco, they are enabled to fill orders in any part of
this country promptly, and we would advise any of
our readers who may be in need of woodworking ma-
chinery to address them at 3031 Chestnut Street,
Philadelphia, for one of their catalogues.

-

To remove candle grease from furniture without
injuring the varnish, rub it off with a little warm
water and a rag.

P
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THE BOURSE AT HAVRE.

The active commerecial city of Havre is at present en-
joying the excitement of a great Maritime Exhibition.
A large and splendid pavilion has been temporarily
‘erectedin the heart of the city, in which are collected
almost every conceivable object pertaining to maritime
industries. It isreported to be one of the finest and
most interesting exhibitionsof the kind ever realized.

‘We give an engraving of the Bourse or exchange at
Havre, an imposing and elegant example of French
architecture. ~The Mari-

meet, which leaves the spindle head projecting above
the tripod head. When the camera is then set upon
the tripod, the head of the spindle enters the key hole
slot, and by a slight movement lengthwise the head is
brought directly over the seat of the slot. By slightly
rotating the spindle by the fingers with the thumnb disk
the beveled faces act upon each other like a cam, and
at once draw down the spindle head into the seat of the
key hole slot, firmly clamping the camera bed to the
tripod head. A reverse movement allows the spindle

a much more crude and imperfect manner, even in the
best work, where the form is, as a rule, simpler and
less perfect.

The reason for this i3 not far to seek. In any coun-
try like this, where wood is abundant and labor ex-
pensive, the system of construction will be different
from that used in countries where labor is compara-
tively cheap and timber dear. 'l he effect will be to
simplify the construction to a considerable extent, and
to save labor in the execution so far as possible, even

at the sacrifice of material.

time Exhibiticn is located

not far from the Bourse.
—_————r———

IMPROVED CAMERA CLAMP
AND TRIPOD HEAD.

The well known tripod
screw for securing a came-
ra firmly to the head of a
tripod has many disadvan-
tages, which have several
times been pointed out,
particularly when the
camera is used in photo-
graphingarchitectural sub-
jects. The object of the
device shown in Figs 1
and 2 of the engravings is
to overcome the defects
incident to the common
screw clamp, by avoiding
all separable parts and the
wear of the screw thread,
and at the same time to
permit the camera to be
easily and quickly secured
to the tripod. A truncated
cone shaped casting, hav-
ing a projection provided
with a socket or seat set
flush with the top of the
tripod head, is secured by
screws to the under side of
the head. Thelower face of the casting is planed or
filed off on a bevel. Passing through the hole drilled
in its center is the fastening spindle, having a solid
head turned on its upper end, and a thumb-actuated
disk, held rigidly by suitable screws, at its lower end.
The upper face of the disk is beveled to correspond
with the bevel on the casting above.

Located in a slot in the spindle is a very light steel
spring (see Fig. 2), which, in pressing against the walls
of the hole, holds the spindle by friction, in any posi-
tion, as it is elevated or depressed, and at the same
time allows the spindle to be freely rotated. When the
spindle is not secured to the cawmera, its head is drawn
down into the seat in the upper face of the casting, so
that nothing will project above the surface of the
tripod head.

A light metal plate. having its ends bent up around
the sides of the central bar of the camera bed frame
and secured thereto by screws, as shown in Fig. 1, has
a key hole slot in which the head of the spindle of the
clamp fits. The wood of the camera bed is dug out
back of this slot, forming a rececs, as shown in Fig. 2.
It will be noticed this method of fastening the plate
to the camera bed frame secures unusual strength,

WARNER'S CAMERA CLAMP AND TRIPOD HEAD.

since the pull on the screws is at right angles to their
length. To prevent any possible slipping of the cam-
era after it issecured, a slight depression :s provided in
the inner surface of the plateatthe end opposite the
entrance slot, clearly seen in Figs. 1 and 2.

To clamp the camera on the tripod head, it is only
necessary to rotate the spindle by the thumb disk
until the two beveled faces are parallel with each
other, then to push the spindle upward until the faces

THE BOURSE AT HAVRE, FRANCE.

to be pushed up, so that the camera may be quickly
removed.

It will be observed that the clamp is very simple,
effective, and strong, is, in fact, more durable than a
screw, not liable to ges out of order, and with it a
camera can be very quickly adjusted to a tripod.

The inventor prefers the triangular form of a tripod
head. made either of wood or vulcanized fiber, as shown
in Fig. 1, and has the tripod legs rigidly secured there-
to to avoid the wear and racking motion incident to
detachable legs, which frequently occurs when pho-
tographing in a brisk wind. The fastening for the
leg of the tripod is shown in Fig. 8, and consists
of a round plate, provided with two projecting ears
having a pin riveted between them, which passes
through a hole in the extremity of the tripod leg. The
plate is secured to the under side of the tripod head by
screws. This construction makes a very rigid and
steady bearing for the tripod head and camera. Both
may be carried about on the shoulder withoutin any
way straining the clamp.

Different sized cameras may be used on the one
tripod head. The improved clamp may be fitted to any
tripod head or camera. Further information may be
had from the invent-
or,Mr. M. P. Warner,
Holyoke, Mass.. who
isprepared to furnish
the improved clamps
and fit them to tri-
pods.

P
JOINTS IN WOOD-
WORK.

It would be an in-
dubitable advantage
in the construction
of our buildings if
framers and carpen-
ters more generally

ciples which govern
the form of joints in
woodwork. Many of
the most important
joints are commonly
executed in a man-
ner which is bad in
workmanship and
improper in form,
and to prove the
truth of this it will only be necessary to examine any
of the less important of our buildings

Professor Rankine. in his ‘‘ Civil Engineering,” and
Tredgold, in his ‘*‘ Carpentry,” have dealt with the sub-
ject of joints in a very comprehensive and thorough
manner. The torms for various joints recommended
by these authors are substantially the samne, and are,
to a considerable extent, followed in Europe. Here in
America, joints in woodwork aregenerally executed in
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understood the prin- |

These conditions have
had a considerable influ-
ence on the general forms
of joints, with the result
of producing a quantity ot
bad work. The question
of the adoption of any par-
ticular form of wooden
structure, which requires
the use of more or less tim-
ber, with a corresponding
loss or gain in the labor
required upon it, will be
simply determined by the
local cost of labor and ma-
terials and the compara-
tive loss or gain in the two
items. But with joints
the matter is different.

The strength of any
structure must be as the
strength of its weakest
part, and in most wooden
structures the joints neces-
sarily form the weakest
portions; so that if the
strength of the joints is
lessened by imperfect
workmanship or improper
form, the strength of the
whole structure is thereby
iessened in a correspond-
ing degree. This has the effect of not only lowering
the strength beyond safe limits, but of directly causing
the absolute waste of a considerable quantity of mate-
rial. For example: The members of an ordinary roof
of some magnitude are usually ruch stronger than is
actually required under normal conditions, the object
being to provide for the effect of the pressure of high
winds and for other emergencies which may arise.
Some idea of the extent to which this is done may be
obtained from the fact tbat, while it is usnal to allow
only 8 cwt. per square for the weight of slates and
timbers, and much less for shingles and felting, as
much as 36 cwt. per square is allowed as the probable
wind pressure on the roof in times of gales and hurri-
canes.

Such emergencies are provided for by the use of tim-
bers of sufficient size to resist such force, should it be
applied. But if, in joiningthese timbers together, the
connections are badly, carelessly, or improperly formed,
the full strentigth of the timbers can never come into
play at all; for if a very high wind take place, the
joints will fail under the exertion of a forze much less
than the roof would safely carry with such timbers
properly jointed.

In determining the form of a joint, it should be
striven to produce a strength as near to that of the
solid piece as is practicable. Rankine, in his work be-
fore referred to, lays down a number of rules upon
which the form of a joint depends, and the reader in-
terested in the subject will do well to refer thereto.

JOINTS IN WOODWORK.

For our present purpose we can consider that the fol-
lowing points chiefly determine such form : (1) The di-
rection of the load ; (2) the description of the load ; and
(8) the nature of the materials to be joined.
Ascharacteristic examples we will consider two cases.
In the first place, the joint used in connecting a collar
to the rafter in a collar-beam roof. The description of
strain here is important, as strictly determining the
form of joint. Ocecasionally a carpenter is found
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who is under the impression that as the effect of the
weight on the roof is to cause the rafters to sag to
some extent, the collar must be subjected to a direct
compressive strain, and that the best joint is a butting
one, as shown in Fig. 1. This is altogether wrong.
The only possible condition under which the collar
could be compressed is where the feet of the rafters
are immovable, and even then (a condition impos-
sible to produce in practice) the sagging, and conse-
quently the pressure upon the collar, could not be
more than would result from the very slight length-
ening of the timber due to the elasticity of the ma-
terial.

The strain to which any member of a roof truss or
other simple structure is subjected may always be
found by determining the manner in which such
structure, if overloaded, would fail. Thus in the pre-
sent case the effect of an overload would be tothrow
the rafters out, as shown by dotted lines in the
case of a single pair of rafters in Fig. 2. The effect of
a load, even that of the weight of the timber com-
posing the roof, would be to tend to throw out the raf-
ters in the same direction. The object of the collar,
then, is to simply tie the two rafters together, and pre-
vent them spreading out, and the collar is therefore
clearly subjected to a tensile or pulling strain.

It is apparent that, such being the strain, the butting
form of joint. before referred to and shown in Fig. 1,
would be almost useless, and would in fact depend for
its strength entirely upon the adhesion of the nails

large trusses an iron strapis placed around, to embrace
the two and keep them from separating. Other forms
of this joint are sometimes employed, some having two
tenons and others two bearing surfaces, but their use
is limited. It is not necessary to illustrate here the
various bad and ill considered forms of this joint in
common use. The example in Fig. 5 is the simplest
form which should be allowed, even in unimportant
work.

In the proper construction of this joint, it is obvious-
ly imporiant to place the end of the rafter far enough
back from the end of the tie-beam to prevent detru-
sion or splitting off of the wood. Hurst gives the fol-
lowing rule for finding the distance : Let a ¢ equal the
required distance in inches ; B equal breadth of tie
beam in inches; H equal horizontal thrust in pounds;
and S the cohesive strength of a square inch of the
material.

_4H

Then A. C. = = BY

The time oczupied in tke execution of this joini is, of
course, somewhat long, but it is of so much importance
(for the whole stability of the roof depends upon it)
that the inferior forms so often seen, some without
tenons at all, others without straps, would never be
adopted by a good workman.

A consideration of the nature of the material to be
jointed is of importance in determining the description
of joint to be used. The most important characteristic,
so far as the question of joints is concerned, is the

WHEELER'S PATENT WO00D FILLER.

In the SCIENTIFIC AMERICAN of March 12 we men-
tioned another decision in favor of the Bridgeport
Wood Finishing Co., further establishing their patent
upon Wheelers wood filler, rendered in the United
States Circuit Court, Boston, Judge Colt entering a
final decision in their suit vs. Asahel Wheeler in equity.
'This decree affirms the validity of the Wheeler patent,
and restrainsinfringementthereof by the use of ground
silex in wood fillers.

The various goods manufactured by this company
have long been noted for their excellent qualities, and
it gives us great satisfaction to know that we have
largely assisted in introducing them to distant coun-
tries. Among many letters received by the manufac-
turers is the following :

OFFICE OF SUPT. OF WORKS, SIMLA IMPERIAL CIRCLE,
SiMLA, March 28, 1887.
BRIDGEPORT WooD FiNisHING Co.. New Milford, Ct.:

SiRs: I learn from an advertisement in the SCIEN-
TIFIC AMERICAN that you are the manufacturers of
Wheeler's patent wood filler, an article I have heard
praised. I shall feel much obliged by your sending
me particulars of it, and any preparations for wood
finishing that you manufacture. We ghall shortly have
a large quantity of woodwork to do in the interior fit-
tings, furniture, and decorations of the new viceregal
palace here, and I am anxious to learn of all labor sav-
ing processes and preparations that are in the market.

Our woods are chiefly teak, which isimported from
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joining the two parts. Nevertheless, partly from igno-
rance, this joint is used, and very frequently, even
where the strain is understood, to save labor the colla.r
is simply nailed upon the side of the beams.

The proper form of this joint is that shown in Fig.
8, in which a portion, usually about one third of the
depth, is cut away and the collar halved on and pinned
in place. The inclined edge, @, prevents the piece
from being withdrawn, and hence effectually resists
the strain. Sometimes this joint is formed by fitting
the collar on the rafter with a tenon, and connecting it
with an iron strap, as shown in Fig. 4; but thiscon-
struction is only employed in roofs of large span.

The form of joint, if such it can be called, shown in
Fig. 1, although not infrequent, is a fair example of
the manner in which timber may be wasted by bad
construction, for the sake of saving a little labor. Can
it be doubted that this is very far from true economy ?

As an example of strains unlike those just referred to,
we will take the case of the joint between the foot of
the principal rafter and tie beam of a king post roof
truss. There is the same tendency here for the rafters
to separate as in the preceding case, and the effect is to
throw the tie beam strongly into tension, and the
strain on the joint will be a compressive one. The
load being communicated to the tie beam by the raf-
ter at an acute angle, a special provision is necessary
in forming the joint. The most important pointis to
form the butting surfaces at right angles to the thrust,
and this is provided for by letting the rafter into the
tie beam, as shown in Fig. 6. Then, as there is some
tendency for the rafter to slip out of its place, a tenon
is provided. forming the joint usually termed the
shouldered tenon, as shown in Fig. 5. There is a tend-
ency, too, for the rafter to rise out of its place, and, to
prevent this, a bolt is passed through the two, or in

manner in which it shrinks. It may be taken as a fact
that any alteration in the length of a piece of timber
by shrinkage is inappreciable, but the shrinkage in the
direction of its width is considerable. This fact will
have an important bearing on the form and execution
of joints. If a piece of timber be cut off at the end at
right angles, it will, on shrinking, still retain the same
shape. If the end be cut at an angle, the effect of
shrinkage will be to make the angle more acute. In
other words, let the full lines in Figs. 6 and 7 represent
pieces of timber cut at right angles and obliquely,
respectively, as shown. When the timber shrinks to
the position shown by dotted lines, the end @ will be
unaltered in shape, but still retain its end perpendicu-
lar with the body; while the end b, shrinking in the
same manner, will be altered, becoming more acute, as
shown by dotted lines in the figure. Framers should
remember these facts, and make allowances for the
alteration in shape, and especially when working upon
timber unusually sappy.

When a joint is not quite true, it is usval to run a
saw-cut between the abutments, to produce a better
bearing ; but as timber all shrinks to some extent, it is
well not to make the abutments fit too closely at first,
provided always that the inequality is properly allowed
to be compensated by the subsequent alteration in
form which will take place from the shrinkage, as ex-
plained.—Artus, ¢n the American Architect.

—_—ee e —
RIVERSIDE AVENUE, SPOKANE FALLS.

The marvelous growth and development of the
great West is well exemplified in the sketch we give.
from the Northwestern Architect, of the substantial
hotel and office buildings on Riverside Avenue, Spo-
kane Falls, Washington Territory. Messrs. Joy &
Fitzgerald, of St. Paul, Minn., were the architects.
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Burma, walnut, box, took, and Himalaya oak, which
grows in the neighborhood, besides the cedars and
pine. You will also oblige by stating your agents or
where your preparations may be obtained in the United
Kingdom. I remain, sirs, yours faithfully,
L M. St. CLAIR,
Executive Engineer and Supt. of Works,

Simla Imperial Circle.

‘We congratulate the Bridgeport Wood Finishing Co.
upon this letter, and have no doubt but they will re-
ceive the order, as their goods are well made and reli-
able. Their works are sitnated at New Milford, Conn.,
on the Housatonic Railroad, thirty-five miles north of
Bridgeport. Theraw material from which their pro-
ducts are principally made is found in the immediate
vicinity of their mills. Their plant consists of silex
mill, wood filler factory, paint factory, storage and
packing warehouse, barrel factory, and japan and
stain factory. All these buildings arelocated separate,
so that in case of fire one will not endanger another.

Besides manufacturing the Wheeler's patent wood
filler, they are also largely engaged in manufacturing
silex and feldspar, producing it of various grades of
fineness, from coarse grains to impalpable powder, and
for various purposes, such as making porcelain, scour-
ing soap, sandpaper, etc.

Among the other products are Breinig’s lithogen
silicate paint, and Breinig’s lithogen primer, and Brei-
nig’s white japan, drier, wood dyes and stain, all of
which are giving general satisfaction and are meeting
with large sales.

Readers who are in need of any of these articles
should address the Bridgeport Wood Finishing
Co., New Milford, Conn, who will be pleased to send
illustrated catalogue and full particulars upon appli-
cation.
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THE NEW FRONT OF THE DUOMO, FLORENCE.

[For description see page 9.]
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A RESIDENCE AT FLATBUSH, N. Y,

‘We give beneath the floor plans and elevations of a
very comfortable dwelling at Flatbush, N. Y., erected
for Mr. Martin by H. L. Harris, architect, of this city.
The cost of the house was $3,700. The general style
of the building is substantia: and pleasing.

——tl—4- 0

Preventive for Dry Rot.

A Bohemian chemist has found that salicylic acid is
a preventive and a cure for dry rot. At first the acid
was used in the dry or powder form, but latterly the
greatest success has been achieved, according to Prof.

Farksky, by dissolving 5!4 ounces of salicylic acid in
one quart of common spirit, and diluting this solution
to a convenient degree with water at the moment of
using it. In some of the old houses of Bohemia dry
rot is a very dangerous thing, especially when it
attacks the principal beams, which are mostly of beech
wood.

PoY o
Dan o o

Great California Dam,

A remarkable dam is about to be constructed by a
water commpany at the San Mateo Canyon. four miles
from San Mateo, Cal., in order to form a reservoir. The
canyon is very narrow and steep, and 15 ft. below the
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bottom is a solid rock on which the foundation of the
dam will rest. The structure will be 170 ft. high, 175 ft.
wide at base, 20 ft. at the top, and 700 ft. in length. 1t
will be the largest stone damn ever known to have been
built. The dike will have a curvature of eighty feet,
and the convex side will be upstream. The material
will be a new sort of concrete, composed of stones. The
walls will be perfectly smooth. The reservoir that will
be formed by it and the adjacent hills will be about
eight miles in length and 150 ft. deep in the deepest
places. Its capacity will be about 32,000,000,000 gallons.
The water will be conveyed by tunnels to the city of
San Francisco.—Boston Journal.
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THE MANCHESTER JUBILEE EXHIBITION.

On May 8 last this exhibition was opened by their
Royal Highnesses the Prince and Princess of Wales,
under favorable auspices.

The Engineer, from which we take the following
particulars, says : In many respects the exhibition issu-
perior, not only in extent, but in variety, to anything
that has been seen in England for several years. All
the conditionsare favorable to its success, forit possesses
those elements of attraction which have been found so
popular in London, inasmuch as it closely adjoins the
botanic gardens, and asthese will be thrown open to the
visitors, it will be easy to provide open air attractions
of no common order of merit.

The contents of the great machinery gallery fully
maintain not only the reputation of Manchester, but
of England. Never, since 1862, has anything like the
display of textile machinery been seen within our
shores.

The main building of the exhibition claims the
special attention of all who are interested in iron
structures. It is a remarkable example of the adapta-
tion of means to an end.

The architects of the building are Messrs. Maxwell &
Tuke.

The principal building consists of a nave or main
avenue, 1,000 ft. long, crossed at the middle point by
transepts, surmounted by a graceful dome, which is
finished above by a well proportioned lantern. Near
to the ends of the nave are situated two pavilions,
which rise to a considerable height above the nave
roof, making with the dome a pleasing sky line, not
usually found in exhibition buildings. The interior
of the building when viewed from one end presents a
very satisfactory vista. The nave has a total width of
100 ft., but as the sides are partitioned off to form rows
for the display of furniture and other matters, the
visible width of the main avenue is only 60 ft. The
dome is 90 ft. in diameter, and is supported, as, indeed,
is most of the roof covering, by slender clustered iron
columns. The approach avenue from theroyal entrance
in Old Trafford road forms a most imposing corridor.
It is 600 ft. long, and is covered in for its entire extent.
There is a broad causeway down the center, and on
each side there is a wide margin planted with exotic
ferns, palms, and other foliage plants, which, as a
whole, presents a feature that for luxuriance of vege-
tation is almost unique. This covered road is lighted
after dark by electric arc lights, with excellent effect.
Both north and south of the main building there is a
vast covered area of ground, where the aim has been
to afford protection for machinery and other exhibits,
rather than to satisfy the eye by architectural effect.
A special area of large extent has been devoted on the
north side of the nave to the Irish section, which is
well filled with exhibits of various kinds, some of which

THE MANCHESTER ROYAL JUBILEE EXHIBITION—

will be referred to in a future notice, but almost all of
such a character as to show great excellence of work-
manship and design. The large annex on the south
side of the main building is almost wholly occupied by
machinery at rest and in motion. This area is sepa-
rated from the main building by Talbot road, across
which is carried a foot bridge of 70 ft. span, which is
used by all visitors arriving by rail at the exhibition
station. In addition to the botanic gardens, there is
a considerable area available for open air recreation.
This ground is situated for the most part near Talbot
road, and it contains detached buildings, notably a
creamery, conservatories, billiard room, and smoking
room. The proximity of the botanic gardens, as a
matter of course, suggested the provision of all the
accessories which made the fisheries and the other re-
cent exhibitions at South Kensington so enjoyable as
a summer resort. The grounds have been rearranged
to a great extent. A wide promenade has been formed,
with a band stand at each end, and, as we have said, a
magnificent fountain has been provided for display
with electric light.

The roofs of the exhibition building contain several
features of a novel kind. The architects have shown
considerable ingenuity in using those forms and sec-

tions of iron that are commonly found in the market.
By doing so the delay consequent upon the adoption
of special designs has been avoided, for with the ex-
ception of some small castings of a special form, every
portionof the roof could be procured in any desired
quantity. The adoption of the ordinary forms of iron
has, of course, been attended with economy in two re-
spects. The material was doubtless cheaper at first
cost, and if the building is to be taken down when its
present purpose is served, the greater part of the ma-
terial will be available for the purposes for which it
was originally made.

The whole of the columns are built up of flanged
pipes of 4 in. interior diameter, having a thickness of
14 in. and flanges of %4 in. faced. They are placed in
groups of two. three, and four, and have a very light
and elegant effect. Between the flanges are fixed cast
iron zones, which are beaded round the edge, and as
they project a little beyond the outer edge of the
flange, they almost entirely conceal the fact that so
utilitarian a material as a steam pipe has been em-
ployed. These zones have a further use in some situa-
tions, as they are then cast with a lug, to which is
attached any tie or bracing that isrequired. Ordinary
angle and T iron is largely used, and it will be seen by
the drawings that hardly any smiths’ work has been
necessary. The labor has consisted almost entirely of
shearing, punching, and riveting. The arrangement
of the purlins is both simple and sound in construc-
tion. They are for the most part made of wrought
iron water pipes screwed in the usual way at each end.
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GENERAL VIEW.

These are passed through a purlin coupling of cast
iron, and are fixed in position by nuts, which are
tapped to fit the screw of the water pipe.

Most of the tie rods also are made of small iron water
pipes, and these are attached at the ends i1 a simple
but effectivc way. A piece of flat bar iron is punched
with a hole in the center and a hole at each end. The
bar is then bent twice at right angles, bringing the
ends into proximity, so that any number of flat bars
can be gripped and a bolt passed through the whole
thickness. The end of the tubular tie rod is then
passed through the center hole in the strap, and a nut
is screwed on the end of the pipe, by which the whole
can be drawn tightly together. It will be seen from
the drawings that the suspending rods are also mada
of drawn tubes, and are attached to the tie rods by
ordinary T pieces or junctions. The clustered columns
are secured to the brick foundation by being bolted -
down to a cast iron bed plate of 1}4 in. thick. The
heads of the bolts are countersunk so as to insure a
uniform bearing on the brickwork, and the hed plates
are secured by holding-down bolts, which are built into
the brickwork.

In the roofs of the low main buildings, not only are
all the members which are in tension made of drawn

pipes, but the rafters and purlins are of the same class
of material. The struts are of angle iron, and are
attached to the purlin couplings by rivets. The shoes
of the principals, and what answers for a ridge piece,
are made of flat bar iron punched and formed to a suit-
able shape to receive the ends of the pipes, which are
attached with nuts, as above described, for the tie rods.
The dome, which is twelve sided in plan, is of graceful
form, and is very light in construction Each rib is
madeup of two T irons, which are tied together by
ordinary diagonal bracing of angle iron 2 in. X 2in. X
3%, each having a single rivet at each end. No pipes
have been employed in this part of the structure, but
the necessary ties are of steel wire rope, which is so
light as to be hardly visible from the floor of the build-
ing. There are two complete sets of tire wires which
cross the dome horizontally, but diagonally, as shown
on the plan of the lantern, touching each other as they
pass.

The buildings are, with very few exceptions, cov-
ered with corrugated iron, and no other material is used
with it, except in the music room. at the eastern end
of the building, where the inside of both roof and walls
islined with thin boarding, which, for obvious reasons,
is more suitable than galvanized iron and ordinary
brick work.

The exhibition buildings are situated at some dis-
tance from the center of the city, but there are ample
facilities provided for reaching it by both road and
rail. The principal or, as it is called, the royal en-
trance is in Chester road, a few yards from the gates
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of the botanic gardens. The exhibition is divided into
two sections by Chester road, a thoroughfare 70 ft.
wide. On the north side is the main building. on the
south the great machinery hall, 510 ft. long and 210 ft.
wide. This will be devoted to maechinery in motion.
Opening off it, still to the south, is an annex 180 ft.
square for machinery at rest. The entire building is,
as we have already stated, lighted by electricity. The
contract for the whole of the arc lighting has been
placed with the Anglo-American Brush Elecetric Light
Corporation. The total number of lamps employed is
540, exclusive of those required for the private use of
exhibitors. All the lamps are of the Brush standard
pattern, working with a current of 10 amperes, and
are maintained by twenty-six dynamos, inclusive of
spare machines. The engines employed to drive the
dynamos are by Messrs. Robey, Hornsby, Davey Pax-
man, Ruston Proctor, and Yates. and are arranged to
suit the requirements of the several circuits as nearly
as possible.

Our two sketches of the exhibition buildings are from
the Lllustrated London News, from which we also take
the following :

A very interesting feature of this exhibition is the
architectural reproduction of “ Old Manchester and
Salford.” erected on the large lawn on the northern
side of the botanical gardens, between the ordinary

together from the entrance by the Roman arch, of
which also we give an illustration. The Prince of
Wales during his sojourn was the guest of Lord
Egerton, of Tatton Park. Fifteen miles south of Man-
chester, in Cheshire, is the quiet littletown of Knuts-
ford, to which there is a pleasant walk, from Altrine-
ham, by the beautiful ‘‘mere” or small lake of Ros-
therne, and through Tatton Park. This rural part of
the country presents an agreeable aspect of soft verdure
with clear streams, unlike anything on the Lancashire
side of Manchester. There are several noble parks,
those of Dunham Massey, Tatton, and Tabley, adorn-

by herds of deer. Tatton Park is the largest, being
ten miles in circumference, and contains one or two
meres, the grassy margins of which are refreshing to
theeye. The mansion is a handsome building of white
stone, with a Grecian portico, erected from Wyatt's
design by Mr. Wilbraham Egerton. Its next owner,
his son, was raised to the peerage in 1859, having been
M.P. for a division of the county twenty-six years ;
he was also Lord Lieutenant of Cheshire. His lord-
ship died in 1883, and was succeeded by his son, the
Right Hon. Wilbraham Egerton, the second Lord
Egerton of Tatton, who was born in 1832, and who

likewise had sat in the House of Commons, for North
Cheshire and Mid Cheshire, from 1858 until his acces-
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whose dark foliage forms a pleasing contrast to the
white balustrades, urns, and fountains of the terraces.
Beyond this grove most delightful gardens spread
away to the banks of a charming lake with islands,
rustic bridges, and a little temple erected in imitation
of the Choragic monument at Athens. The late Sir
John Paxton greatly improved this portion of the
estate, and his genius for this kind of landscape gar-
dening seems ‘to have had a good opportunity of dis-
playing itself here. There 1s a larger lake further
away from the house toward the southern end of the
park.

The mansion itself is for the most part—at least, ex-
ternally—an erection of the elder Wyatt’s, who built
or rebuilt so many noblemen’s houses during the reign
of George III. It is of stune, and in the cold and
formal, though dignified, classical style in vogue dur-
ing the latter half of the last century. The south
front has a Corinthian portico and plainly treated
wings, forming its main features. A lower kind of
wing, adorned with a double colonnade, stretches
away to the west, and conceals externally portions of
an earlier house dating from the time of Charles II.
The north front of the house, also by Wyatt, must
until recently have presented a somewhat dreary ap-
pearance, as it isunadorned with either portico or pilas-
ters. It has, however, been greatly improved of late

THE MANCHESTER ROYAL JUBILEE EXHIBITION—THE CENTRAL DOME.

entrance to the gardens and the grand entrance to the
exhibition in Chester road. The task of design was
entrusted by the executive committee to Messrs. Alfred
Darbyshire, F.1.B A., and F. Bennett Smith, architects.
From the set of drawings which they prepared, models
in plaster were made by Mr. Hindshaw, and were
colored by the architects for the guidance of the scenic
artists. The general contract for the construction of
buildings was taken by Messrs. R. Neill & Sons. All
the lead lights and stained glass windows were provided
free of chargeby Messrs. Edmundson & Son. The com-
mittee secured the services of Mr. Walter Hann for the
artistic painting. 'The result will be admired by all
visitors to the exhibition. “Old Manchester ” is enter-
ed through a Roman arch, tlanked by two circular
towers, presumed to represent the Porta Decumana of
the ancient Mancunium, with a tablet bearing the
names of the Emperor Domitian and of Agricola.
The names of Romanlegions and cohorts which garri-
soned Mancunium are inscribed on the wall. Fine
beech trees overhang this representation of historical
antiquity. The interior contains faithful imitations
of many old buildings that formerly existed in the town
and suburbs; characteristic examples of domestic
architecture in the Tudor period, in the seventeenth
century, and in the early part of the Georgian era.
Our sketches are those of Market Sted lane, with its
timber framed houses, one of which—*‘ The Palace "—
was the lodging of the Young Pretender in 1745 ; the
Cheetham College, which still remains: Hulme Hall,
as the model is viewed from the gardens ; and Ancoats
Hall, with the tower of the old church, as seen

sion to the barony : he is married to a daughter of
the second Earl Amherst, but has no son; and his
brother, the Hon. Alan de Tatton. is heir presumptive
to the title. Tatton originally belonged to a family of
that nawme, from whom it passed by marriages to the
Masseys, the Stanleys, the Breretons, and to Sir
Thomas Egerton, Lord Chancellor in the reign of
James I., ancestor of the Earls and Dukes of Bridge-
water, the Earls of Ellesmere, and the Egertons of
Tatton.

From the London Graphic we take some illustrations
of Tatton mansion, where the Prince and Princess of
Wales sojourned during their stay in the vicinity of
Manchester. The Graphic says: Tatton Park, the
seat of Lord Egerton of Tatton, where the Prince of
Wales has just been a guest, is situated about three
miles from Knutsford and six from Altrincham, in the
County of Cheshire. Although the surrounding coun-
try cannot be said to be particularly picturesque, yet
the park, of some four thousand acres, is well diversi-
fied with hill and dale, and planted with fine groups
of trees, some of which are evidently of considerable
antiquity. There are, moreover, two laige lakes and
several ponds, which add greatly to its attractiveness.

The mansion is situated upon an eminence, from
which the ground declines to the south. This decline
was formerly covered by one of those monotonous slop-
ing lawns so belovedof * Capability ” Brown and other
English landscape gardeners of the last century, but
has just been cut into terraces and gardens by the pres-
ent Lord Egerton. At the foot of this decline is a thick
grove of yews, cypresses, and other evergreen trees,
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by the present Lord Egerton, who has added a fore-
court, approached by large ornamental iron gates in
the center, opposite to the chief entrance of the house,
and two pedimented gateways at right angles to it,
that to theleft leading into the garden, and that to the
right to the usual entrance of the house, the offices,
ete. Beyond this gateway is seen the pretty apse and
JSléche of the new chapel, another of the additions by
Lord Egerton. Entering the house through the prin-
cipal doorway. one is admitted into a spacious hall sub-
divided into three parts by columns. This is really
strikingly treated, and is the best work executed by
Wyatt at Tatton. There appears to be distinct evi-
dencethat it was from Wyatt's designs, or one would
feel inclined to doubt the matter. The inner hall, with
the principal staircase, is also handsome, but the little
side staircase, recently brought from the decayed old
mansion at Hough's End, and re-erected here by Lord
Egerton, is far more attractive to the artist. It is called
Queen Elizabeth’s staircase, because, when the old
mansion at Hough’s End was firsterected, Queen Eliza-
beth honored it with a visit in recognition of some ser-
vices which its proprietor had afforded in the way of
collecting arms and supplies to resist the Spanish
Armada.

Wyatt seems to have made such very extensive alter-
ations at Tatton Park that nothing is now visible of
the old mansion of Charles I1.’s date except the dining
room. Thisis, however, a good example of its style,
with excellently carved panels, wreaths, and ara-
besques somewhat French in character. Of the more
modern apartments, the library, which has been al
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most reconstructed by the present Lord Egerton, is the
most elegant. The chapel, which is at present unfin-
ished internally, will be very handsome.

The whole house is lit by electric light. A group of
buildings, situated near the western wing, and consist-
ing of conservatories, orchid house, aviary, and a
large fernery, deserves to be noticed. The fernery is
said to be the largest attached to any private house in
the country, and is most beautifully laid out with
paths, ornamental water works, rock work, and
planted with superb examples of ferns of every de-
scription, with here and there a palm tree.

About half a mile from the present house, situated
in the park, are the remains of old Tatton Hall. It
appears to have been a fine old Gothic mansion of red
brick, but has been very much curtailed as to its di-
mensions, and altered to convert it into three sepa-
rate dwelling houses, so that, externally, there is little

Plumbing and Drainage.

The Common Council of Providence, R. I., has passed
a bill regulating plumbing and drainage, as follows :

SECTION 1. The inspector of buildings shall inspect
the drainage within the outside walls and the plumb-
ing of all buildings hereafter erected in the city of
Providence, except as herein otherwise provided.

SEc. 2. The Board of Public Works shall transmit
to the inspector of buildings the names of all persons
licensed to carry on the business of plumbing or drain
laying, together with the location of their respective
places of business, and notice of any change in the
place of business of a licensed plumber or drain layer
shall be immediately given to said inspector by said
Board of Public Works.

SEc. 3. When any building is to be connected with
a public sewer, the drain from the sewer to the point
where it enters the cellar or passes above ground shall

for five feet outside the foundation wall thereof shall
be of iron, and connection shall be made with the
sewer through drain pipes of iron, cement, or earthen-
ware. Iron pipes shall be sound, and those above
ground of a uniform thickness of not less than one-
eighth of an inch for a diameter of four inches or less,
of five thirty-seconds of an inch for a diameter of five
orsix inches, and with a proportional increase of thick-
ness for greater diameters. Iron pipes under ground
shall be of not less than the following weight per
lineal foot, viz.: Two inches, fiveand one half pounds ;
three inches, nine and one-half pounds; four inches,
thirteen pounds; five inches, seventeen pounds; six
inches, twenty pounds, with a proportional increase of
weight for greater diameters.

SEc. 7. Iron pipes, before being put in place, shall
be coated inside and out with coal tar pitch, applied
hot, or with paint, or with some equivalent substance.

—t—
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ANCOATS HALL, AND CHURCH TOWER.
SPECIMENS OF “OLD MANCHESTER AND SALFORD,” FROM THE ARCHITECTURAL MODELS AT THE MANCHESTER EXHIBITION.

to give one any idea of its former magnificence. That
it must, however, have been a grand old mansion is
proved by the fact that in the loft over one of the
houses are to be seen the remains of an early perpen-
dicular roof of singular beauty and unusual span,
which must evidently have formed a portion of the
great hall of the house, and, from its remarkable elab-
oration and great size, suggests the idea of a very
noble apartment. Unfortunately, a modern floor cuts
it off some four feet below the wall plate, and, in order
to convert the lower portions of this hall into dwelling
rooms, every vestige except this roof is concealed from
view. The roof would seem to date from about the
time of Henry VI., and is certainly one of the most
elaborate examples of domestic architecture of that
period in existence. The old mansion is known to
have been in use as late as the time of Elizabeth, and
in all probability was so down to the erection of the
present mansion in the time of Charles II.
—_— .t —r—

LIGHT violet with black trimmings is the new color

of Mr. G. W. Childs’ cottage at Long Branch.

be inspected by the inspector appointed by the Board
of Public Works.

SEC. 4. No work shall be done upon the drainage
or plumbing of any building hereafter erected in the
city of Providence, until plans fully showing the entire
drainage and plumbing of the building shall be first
filed in the office of the inspector of buildings, and be
approved in writing by said inspector.

SEc. 5. Soil and waste pipes and their branches shall
be of iron or lead. Wooden spouts or sheet metal pipes
shall not be used for carrying sewage. All soil pipes
and all waste pipes not connected with soil pipes shall
be extended full bore above the roof without return
bend, to such a height as the inspector of buildings
may designate. When lead pipe is used for waste pipe,
it shall not be lighter than the following weights per
lineal foot, viz.: One and one-quarter inches, twoand
one-quarter pounds; one and one-half inches, two and
one-half pounds; two inches, four pounds; three
inches, five pounds ; and four inches, eight pounds per
lineal foot.

SEc. 6. All drain pipes when within a building and
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MARKET-STED LANE.

Joints shall be run with molten lead and thoroughly
calked and made tight. Connections of lead pipes shall
be made with brass ferrules, properly soldered and
calked to the iron. In all iron and earthenware pipes,
changes in direction shall be made with curved pipes,
and connections with horizontal pipes shall be made
with Y branches.

SEc. 8. Earthenware pipes shall be of the best glazed
pipe, and all joints shall be made with Portland or
hydraulic cement and sand mixed in equal quantities.

SEc. 9. Every drain shall be trapped with a running
trap of the same size and material as the drain, and, if
within a building, such trap shall be provided with a
hand hole for convenience in cleaning. No connection
shall be made with the drain on the street side of said
trap. There shall be a fresh air inlet pipe entering the
ldra,in on the house side of and close to said trap, of a
diameter of not less than three inches, leading to the
!outer air, and opening at any convenient place away
from windows.

SEC. 10. The inclination of water closet, kitchen, and
all other drains not over six inches in diameter, liable
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to receive solid substances, shall be not
less than one-half an inch in two feet,
and of cellar or other drains to receive
water only, one-quarter of an inch in two
feet.

SEc. 11. The inside of every drain pipe,
after it is laid, shall be left smooth and
perfectly clean throughout its entire
length, and to insure the same a scraper
of suitable material, of the shape of the
pipe and slightly less in diameter, shall
be drawn through each length of pipe
after the same has been laid.

Skc. 12. The ends of all pipes not to be
immediately connected with shall be se-
curely stopped by brick and cement, or
other water-tight and imperishable ma-
terials.

SEc. 13. Allpipesthat must be left open
todrain cellars, areas, yards, or gardens
shall be connected with suitable catch
basins, the bottoms of which shall not be
less than two and one-half feet below the

THE DINING ROOM, TATTON.

feet or less, and of not less than three
inch bore for more than thirty feet. Air
pipes shall be of not less than two inch
bore where they pass through the roof.
Two or more air pipes may be connected
together, or air pipes may be connccted
with a soil pipe ; but in every case of
connection with a soil pipe such connec-
tion shall be above the upper fixture of
the building.

SEC. 19. Drip or overflow pipes from
the safes under water closets and other
fixtures, or.from tanks or cisterns, shall
be run to some place in open sight, and
in no case shall any such pipe be connect-
ed directly with a drain, waste pipe, or
soil pipe.

Swuc. 20. No waste pipe from any re-
frigerator, or other receptacle in which
provisions are stored, shall discharge into
the soil of any cellar bottom, or into the
soil beneath any floor of any building;
all connections of such waste pipes, with

bottom of the outlet pipe, the size, form, and construe- | of the same are provided ; where separate air pipe con-| a drain, soil pipes, or other waste pipes, shall be pro-
tion of which are to be prescribed by the officer named | nections are not provided, traps which will not unseal | vided with traps suitably ventilated, and in every
in Section 3. When meat packing houses, slaughter | shall be used, such traps to be first approved by the| case where such connections are made there shall be
houses, lard rendering establishments, hotels, or eating | inspector of buildings.

houses are connected with the
sewers, the dimensions of the

an open tray between the trap and the refrigerator.

SEC. 21. Drains, pipes, and

catch basins shall be required
to be of a size according to
the circumstances of the case.
When the end of the drain
pipe is connected with a tem-
porary wooden catch basin
for draining foundations dur-
ing the erection of buildings,
the drain layer shall be held
responsible for dirt or sand
getting into the drain or sewer
from such temporary catch
basin.

SEC. 14. All exhausts from
steam engines, and all blow
offs from steam boilers, shall
be first connected with a catch
basin of such dimensions as
the officer mentioned in Sec-
tion 8 may prescribe, and in
no case shall they be allowed
to conneet directly with the
private or public sewers, with-
out special permission from
the board of public works.

SEc. 16. Sewer, soil pipe,
or waste pipe ventilators with-
in a building shall not be con-
structed of brick, sheet metal,
or earthern ware.

SEcC. 16. Rain water leaders
connecting with dra‘n or soil
pipes, and opening near win-
dows, shall be trapped, and
when placed inside of build-

other fixtures shall not be
covered or concealed from
view until after the work has
been examined by the au-
thorized inspector, who shall
be notified by the drain layer
or plumber when the work is
sufficiently advanced for in-
spection.

Sec. 22. Plumbing work
shall not be used unless the
same has first been tested, at
the expense of the plumber,
by the authorized inspector,
with the peppermint, ether,
or smoke test, and by him
found satisfactory.

SEc. 23. No privy vault or
cesspool shall be built upon
any premises situated upon
any street where there is a
public sewer.

SeEc. 24. Every cesspool
shall be built of stone or
brick, and provided with an
iron cover which can be readi-
ly removed, so that the con-
tents may be inspected.

SEc. 25. No privy vault shall
be connected with a public
sewer. Vaultsof privies shall
be built of brick or stone laid
in cement, and shall be ce-.
mented so as to be water-
tight, and shall be so con-
structed that no surface water

ings shall be of iron, with
joints calked with moltenlead,
SEc. 17. Every wash basin,

bath tub, sink, urinal, water closet, or other fixture

QUEEN ELIZABETH'S STAIRCASE AT TATTON.

can find access to them. Every
such vault shall have con-
venient approaches for open-

SEC. 18. When separate air pipe connectionsare pro- | ing and cleaning, and such approaches shall be pro-

shall be separately trapped as close to the fixture as| vided for back airing traps, they shall be of a size not | perly covered. No privy vault shall be built within
possible. Watersealing traps of any pattern may be |less than the waste pipe ; but air pipes for water closet | ten feet of a dwelling house.
used when separate air pipe connections from the top ! traps shall be of not less than two inch bore for thirty! SEC. 26. The authorized inspector shall promptly

TATTON, CHESHIRE.
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condemn and order the removal of any defective mate- l embraces four miters of different angles, one of which
rials, or any work done other than in accordance with | involves in itself three separate intersections. By refer-
ring to Fig. 1, it will be seen that the angle A is less

the provisions contained in the foregoing sections, and !
the contractor putting in such defective materials |
or shall have done such work, or the owner of thei
building, shall, upon receipt of such order, remove such
defective materials and any work so ordered.

SEc. 27. Every person who violates any of the regu-

Il

~s

AN QRTISTY MOUSE: ~

AT

I? ST LOUIS PARK
/MINN.

P

lations contained in this ordinance shall be fined not
more than $30.

AN ARTIST'S HOUSE.

Our sketch, which isin the nature of a suggestion,
shows an artist’s house in St. Louis Park, Minneapolis,
Geo. E. Bertrand, architect, of that city. Such a house
may built for about $5,500. We are indebted for our
sketch to the V. W. Architect.

VARYING MITERS.

In the ordinary routine of work pertaining to each
of the different woodworking crafts, there are certain
forms of joints, cuts, or important details of construc-
tion and decoration which are well known and occur
almost daily, and other forms of the same which are
varying. As those which are most in use
are more easily worked and familiar to the
operator, so it must of necessity follow that
unusual forms will call forth more labor of
brain and manual skill to effect their success-
ful completion. This is particularly appli-
cable in the case of the miter joint, which
every woodworker is in daily contact with.
It is being continually employed in different
parts of joinery, in all places where a con-
tinuous grain or moulding is required, but
the most difficult of all its employments to
execute is the mitering of mouldings, both
flush and raised, in framing. Here the in-
tersection of the profile, especially those
with many members, necessitates great care
in marking the miter box and sawing it,
marking and sawing the moulding, and in
suring its perfect intersection before driving
the pieces to their permanent place in the
panel. Concerning a simple square miter of
the angle of 45°, asit is too well known to
require special comment here, we will avoid
its consideration, except to recominend read-
ers to take careful heed of three important
points, essential to perfect mitering :

First.—To mark the miter box by a bevel
set to the diagonal of a square about 4 in.
wide, laid down with a knife on a clean
board

Second.—To mark the box also with the
knife and saw, carefully, keeping the saw
kerf to one side of the knife mark.

Third.—Saw moulding exactly to the mark
made on the panel, and out of one con-
tinuous piece for each panel, round the
sides, and intersect perfectly before driving
down.

Care and exactness will help to perfection
and save trimming off afterward.

Fig. 1 represents a piece of ash paneling,
designed to stand under a stair string. It

———p—4¢
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than the angle of 45° at B, and being thus acute or less,

the moulding will form a longer intersection or miter

than B. Similarly. the angleat D is greater than B,

consequently the miter is shorter, which is plainly seen

in the sketch.

To find the miter at A, strike out the angle inside the
framing at A, like Fig. 2. Take any two points equi-
distant from e, Fig. 2, the apex of the angle. With
the compasses. strike the crossed lines shown and draw
a line joining their crossing with the apex of the angle.
This line will be the exact miter, and if a bevel be set
to it and marked on a good box, the cut can be got di-
rect from the saw.

Fig. 3 shows the compound miter at C. Itisren-
dered compound by the insertion of a small piece ne-
cessary to continue up the mullion below the rail
shown, and the miters are found thus. The angle at
the corner of the rail and raked piece, being even less
than at a b, will be longer, and this line is gained by
the method used above. B being a right angle, the
wmiter for it is cut in an ordinary 45° box, but o must be

VARYING MITERS,
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cut to the line a b, shown at Fig. 4, which is the miter
for the upper corner at C. These two cuts will give
the small piece, its length being obtained on the small
piece of mullion.

It will be noticed that the point of intersection of the
three combined miters is at the apex or junction of the
two main curves of the moulding represented at Fig. 6.
The great length of the principal miter in this corner

i
o
*

3ol

rendering it unhandy for a box, it is recommended that
the moulding be marked on the bottom side and the
miter cut square to the bottom to insure a close joint
above. This method will always be found suitable for
very long cuts. The fifth miter, shown in Fig. 1 at D,
is obtained by the same process as before, and, being
short, can be marked on (Fig. 5)and cut in the miter box.

Finally, experience has taught that the only way to
obtain a perfect miter is from the saw alone, as it is in-
variably the case, no matter how carefully the block
plane is used, the joint can never be evenly surfaced or
satisfaction gained. —By Owen B. Maginnis, in the
Journal of Progress, Philudelphia.

Wire Fences.

‘When barbed wire first came forward asa competi-
tor with four and six inch strips as a ma-
terial out of which to construct fences, it
was feared that the demand for this par-
ticular kind and grade of lumber would so
far decline as to leave it somewhat of a drug
in themarket. This was some yearsago, and
since that time perhaps even more than was
apprehended rtspecting the increasing use
of wire bas come to be true. It is impossible
to even estimate the miles upon miles of this
almost invisible but efficacious material that
has been bought and used in fencing West-
ern lands. It has met with disfavor in many
quarters, but despite all that has steadily
made its way, the supreme recommenda-
tion of cheapness proving invincible. It is
the old story of the cheaper driving out the
dearer material, that is bound to be told of
every case in which they come in conflict —
Timberman.

—_—eo———

A Blacksmith’s Epitaph.

Carisbrooke Church, said to be founded
1064, has been partially restored, says the
British Architect. 1t is beautifully situated,
surrounded by a fine old churchyard, ad-
joining the ‘‘Priory Farm House.” the site
of the priory attached to the old church.
There are a few monuments and a pulpit,
dated 1658. The tower contains eight bells.
There is some fine, bold carving on the pin-
nacles. and the view from the tower is mag-
nificent There are some curious stones in
the churchyard. A slab over the grave of a
farrier has the following lines :

** My sledge and hammer lie reclined.
My bellows, too, have lost their wind ;
My fire's extinct, my forge decay’d,
My vice all in the dust is laid ;
My coal is spent, my iron gone,
My last nail’s driven, my work is done.”
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M. Ruprich=Robert,

The death is announced of M. Ruprich-Robert, who
held a distinguished place in the ranks of French ar-
chitects. In La Construction Moderne, M. Maurice du
Seigneur gives the following account of his life and
works :

French art has sustained a great and veritable loss,
for he who has just died was not only a master in the
full sense of the word, but also one of those rare spirits
who seem to be the guardians of the primitive forms of
our national architecture, a scholar who was conscien-
tious and precise, fascinated with the study of the past
and careful of the independence of artists in the future.
Ruprich-Robert belonged to that valiant school who
defended medizvalism against the stupid attacks of
routine and conventionalism. Like Viollet-le-Due, he
was one of the most vigilant and sagacious of the re-
storers of the monuwents which were termed Gothic
by the successors of the famous Petit-Raidel, the im-
aginative architect, who proposed to transform the pil-
lars of churches of the fourteenth and fifteenth centu-
ries into Doric columns resembling thnse of Pestum.
It must be said, however, that if Ruprich-Robert pre-
ferred medieval art, it would be unjust to fail in rec-
ognizing his respect for the works of antiquity and for
the works of a later time which were inspired by them.
With so vast and honest an intelligence, he was per
fectly able to comprehend the gracious adaptations of
the Renaissance, as seen in the pomp of the seventeenth
century and the caprice of the eighteenth. His pro
tests and disdain were reserved for the immaturity and
want of equilibrium of the present. His apprehensions,
which were expressed with energy, were excited by the
wenacing apparition of that official art which is sure
to lead to the banalities of academicisin of the official
sort.

In appearance Ruprich-Robert resembled one of
those respectable and austere figures of apostles that
are seen under canopies in the doorways of churches;
and as they seem to smile at the young birds who
build amid the sculpture of the tympanum, so he re-
garded with affection the students who were to be the
architects of the future. His opposition on the subject
of official diplomas must not be misunderstood. He
was the first to recognize how much had to be gone
through before gaining one of them, and also the tal-
ent and capacity of the competitors, but he feared that
the diploma would lead to the supremacy of mediocri-
ty in art, of which he was always an opponent.

Victor Marie Charles Ruprich-Robert was born in
Paris, on Feb. 18, 1820. At sixteen he entered the ate-
lier of Constant Dufeux, and, during the five years he
remained in the Ecole des Beaux Arts, was recognized
as studious and capable. He became attached to the
Commission of Historic Monuments in 1844, and ex-
hibited for the first time in the Salon, the subject of
his drawings being the
Templars’ Church at St.
Gaudens, which dates from
the twelfth century. They
were for the commission,
and were followed by oth-
ers which were also intend-
ed to be deposited among
the archives. In the Salon
of 1847 he exhibited draw-
ings of St. Nicholas, Caen ;
in 1849, the church of St.
Luke, Calvados, and the
doorway of the church of
Seez. He sent also a de-
sign for a sepulchral monu-
ment. A second class me-
dal was awarded to him at
the International Exhibi-
tion of 1855 for the draw-
ings already mentioned,
which were re exhibited
with others of St. Sauveur,
Dinan, and a project for
the restoration of the Ab-
baye aux Dames, Caen.
Afterward he was appoint-
ed professor in the special
school of design and mathe-
maticsin the Rue de1'Ecole
de Medicine. There he de-
livered aremarkable course
on the history and compo-

sition of ornament, in
which he developed the
principles of his well chief
known book, ‘“La Flore
Ornamentale.”
In 1878 he was appointed
inspector general of historic monuments. The work

which has made his name most prominent is the
‘Flore Ornamentale,” a folio volume with 152 plates.
He also wrote about the influence of public opinion
on the conservation of ancient monuments, and
about the ** Arenes de Lutece.” The most important
of his books is known as ‘‘ L’Architecture Normande
aux XIe et XlIe Siecles en Normandie et en Angle-

terre.” It is the result of thirty years of study and ob-
servation, and exhibits in a new light the success of the
art on both sides of the Channel. It contains 170 en-
graved plates, historic and descriptive letterpress, illus-
trated by about 200 designs. The last months of the life
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of M. Ruprich-Robert were employed on the comple-
tion of this work, which is a veritable historic monu-
ment.

It was in Cannes on May 7, at half-past six in the
morning, that he expired. He left three sons, one of
whom, M. Gabriel Ruprich-Robert, was the faithful and
intelligent auxiliary of his father, and who will, no
doubt, as an architect uphold the credit of his name.
His father’s work and life may be summed up in two
words—** Science and Conscience.”

—_— O

A CITY RESIDENCE, CHICAGO.

We give, from the Building Budget, the sketch of a
city residence for Mr. A. B. Lawton, Superior Street,
ne ~° 77 7 * oot * Hleasing
st: Messrs.

A=

Home

In furnishing, one must consider, first, the uses to
which articles will be put ; second, the amount to be
expended ; and, above all, the real comfort to be se-
cured from possession of, possibly, ‘ high art furnish-
ing.” Do not sacrifice comfort to artistic desires, for
true artistic designs are comfortable, and proper out-
lines are the groundwork ; while details of beauty are
made subservient to practical uses. High art nonsense
is fast passing out of sight as art is developed in so
many channels of practical usefulness.

Fancy gilt chairs with spindle legs are put in dark
corners, allowed at times to hold one’s fan, a stuffed
dog, owl, or alligator, but the true art chairs have solid
frames, careful filling and covering. They are beauti-
ful from the fact that they are supremely comfortable.
Sofa, divan, and floor cushions are large, comfortable,
and softly rounded, full of carefully prepared material
which produces a perfectly rounded outline and grace-
ful form.

Cheap art furniture has had its day. Ungainly
chairs into which one must climb, wretched sofas so
full of art features that one almost despaired of life if
obliged to use them continually—these have almost
disappeared, for poor people have found out that the
wretched affairs are only a delusion, and that the time
spent in keeping them together would earn a better
outfit. Home interiors ga’n beauty from the grouping
of needful articles, the pleasant articles which make
the inmates feel that home is the best place in the
world, and that here there is room for every fancy.
The book lover has a table that will hold his student
lamp and all his needful books, the artist member has
a corner with good light forthe easel, while the piano
has its own cozy chair and adjustable music rack.
Baby has her own little rattan rocker, bright with
bows of ribbon, and grandmamma looks picturesque
in a huge rattan rocker, whose soft cushions are of
plush or cretonne, to suit the season.

It is the touch of beauty upon needful articles, not
the introduction of art features, which really makes
the interior furnishing artistic and lasting in beauty.
What shall we offer in place of tidies ? some one asks.
A proper tidy was made of lace and ribbon. This
dainty creation followed the generous covers our great-
grandmothers used to protect furniture. To-day we
have returned to furniture covers, and the tidy, useless,
tormenting, and never appropriate to its use. has given
place to covers of silk or linen. One of the most pic-
turesque affairs is of pongee or wash silk. Takea
length of one yard and a half, finish the edges with
blind stitches or feather stitching, and finish the ends
with tiny tassels of silk,
which come already to put
on. Knot the silk into a
loose sailor knot or bow
of any kind, and put it on
the chair with fancy tidy
pins. A square backed
lounging chair can have
a square cover of linen
or silk, cut to fit over
the chair back, falling
short at the back, long in
front ; sew the sides strong-
ly and draw over the chair
back, covering top only.
Embroidery in wash silk
will make this addition
fanciful as one could wish,
and your pretty trifle can-
not get away, will wash,
and still be beautiful.—
Amer ican Art.

Interiors.

—_———e

Pa Crusta.

A new style of interior
decoration has just been
introduced in Minneapolis,
the first work of the kind
having been put up on the
walls of Mr. Legg’s jewelry
rooms, which opened May
1. The new invention is
known as Pa Crusta. It
is simply different grades
of paper soaked in glue wa-

ter and formed into vari-

A CITY RESIDENCE CHICAGO.

Patton & Fisher. The house is of stone, the cornice
and upper part of the tower of copper. The size
38X48 ft., and the cost sixteen thousand dollars.
—_——t—— ——————
PETRIFIED lobster, clams, turtles, and the like are
found in great abundance in the Santa Catalina Moun-
tains in Arizona, at a height of neariy 10,000 feet above

the level of the sea,
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ous shapes by the hand of
the workman as he places
it on the wall, where it
hardens and is then deco-
rated by thepainter. While
it is cheaper than lincrus-
ta or stucco, it is far hand-
somer, and no two walls are ever decorated alike.
In the hands of competent men, there seems no limit
to the variety and styles and practically none to the
beautiful effects to be obtained. It isequally adapted
to the elaborate decoration in public places and to
the simplest forms of ornamentation required in the
houses of those who are able to bear the cost of stucco
and the like.—N. W. Architect.
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GEMS FROM ROUEN,

We give a few illustrations of memorable buildings
in Rouen, France, for which we are indebted to Le
Monde 1ilustre. First is the ancient pile known as the
Hotel Bourgtheroulde. Next a front of the famous
cathedral of Notre Dame. This wonderful structure
dates from the thirteenth and sixteenth centuries. It
is 434 ft. long and 103 ft. broad, with transepts 174 ft.
long. The nave is 89 ft. high. The ornamentation of
the front is superb. Its three grand portalsare flanked
by lofty towers. The central tower, which stands at
the intersection of the nave and tran-
sept, is surmounted by an iron spire
470 ft. high. The interior decorations
are elaborate and profuse. There are
130 windows. The church contains
many tombs of celebrated worthies,
among them that of Richard Cceur de
Leon.

Another of our illustrations is that
of the portal of the abbey church of
St. Ouen, a magnificent structure.
This church is regarded as one of the
most perfect examples of Gothic archi-
tecture in the world. 1t has a tower
260 ft. high, composed of open arches
and tracery, and terminating in a
crown of fleurs de lis.

The city of Rouen has a splendid
library of 120,000 volumes, an academy
of science, a museum of oil paintings,
ete. The place formerly belonged to
the English. It was here the Maid of
Orleans was burned, A. D. 1431.

Dry Rot.

Having of late years had experience
with the destructive and seemingly
increasing, though not yet satisfacto-
rily explained, fungi class known in
the building trade as dry rot, I think
that a few words anent the subject
will not be amiss.

My first practical acquaintance with
dry rot and its deteriorating work
was at a village church of moderate
autiquity. It had a few years previously been tho-
roughly restored, and there were afew small air venti-
lating grates round the building just above the
ground. The part that engaged my special attention
was curtained off for the use of the choir, as a vestry,
close by the organ, and I was told that the floor which
was laid at the restoration had been completely taken
up twelve months previous to my visit, entirely rotted
by the perniciousness and insatiableness of dry rot,
and was relaid with pitch pine, those in power seem-
ing to think that pitch pine was a uni-
versal panacea against dry or any other
rot. As I saw it (after taking up the
linoleum with which the floor was cov-
ered), the fungus had eaten through 14§
in. pitch pine boards in twelve months,
and still appeared flourishing in all its
luxuriance. The worst places were cut
out and replaced with new boards, the
linoleum replaced as before, and the
reckoning day staved off for a time.
Circumstances took me away from the
place, and I have not had the oppor-
tunity of inquiring after the progress of
events since. This I may say, that the
church is situated on a high hill, and its
surroundings are such one would think
unfavorable to dry rot.

My next acquaintance with dry rot was
in a building the very reverse of the
above—a flour mill in a large town in a
valley, with the canal on one side of the
building, and a goit or sluice passing
under the mill to turn the water wheel.
The floor of the basement was, and is, of
wood, and below the level of the canal,
so that dampness pervades the atmo-
sphere, and ventilation is difficult and
expensive—in fact, there was no ventila-
tion to the basement floor, the infected
part.

Probably the mistake is in having
a wood floor at all, and the most effective
remedy, I think, would be to take the
whole basement floor up and relay with
concrete. As it is, the floor has to have
periodical attacks made upon it by the
joiner, first in one place and then an-
other. I had the privilege or misfortune
to make one of these attacks, taking up
a considerable portion and relaying with
new timber, having the joists and the
under side of the floor boards coated with
a good coat of tar. Two years afterward
I took up the adjoining part, and so had
the opportunity of examining the tarred
part, and with satisfaction noted that

the dry rot did not seem as yet to have touched it.
My next experience was at the post office, built twelve
or fourteen years ago. The building itself was designed
and built under an architect of professional status and
good practice. Here again it was the basement floor.

The building itself has a well drained, flagged area all
round, the flagged bottom being below the basement
floor, and the upper part covered with cast iron grates
flush with causeway. Iron ventilating grates led from
this area to underneath the floor, the floor being car-
ried on joists on sleeper walls. Here I found dry rot

the ground rose slightly from here, and where there
was no water the wood did not seem infected) and re-
placed by new wood, the wood, sleeper walls, and soil
being well soaked and washed with copperas or blue
vitriol (cupric sulphate) dissolved in boiling water.
This was little more than twelve months ago, so I have
not yet had the opportunity of taking notes. The next
sphere of action was on the opposite side of the road
to the post office, in a large warehouse. Here, again,
the evil was in the basement floor, which was be-
low the road proper; buta small back yard sloped
from the road to the level of the floor,
for the convenience of wagons. This
inclined yard butted against the ware-

PORTAL OF ST. OUEN ABBEY, ROUEN.

flourishing, and, after taking part of the floor up,
found water to thedepth of 8in. or 4 in. Upon tracing
this, I found it was fed by a small cistern fixed to supply
the kitchen range boiler, the cistern being fed by a ball
tap which was out of gear, and had probably been so
since the completion of the building. The leakage
was of course stopped, the water pumped out, some of
the soil taken out to give greater air space underneath
the joists, and the worst parts of the floor taken up
(which, by the bye, was just where the water had stood;

house wall with no area, dry drain, or
air space intervening. The worst part
of the floor was the part adjoining this
yard. Indeed, the opposite side of the
floor, which adjoined other rooms, was
quite sound, the rot seeming to have
commenced at the joist ends which
butted against the wall bounded by
the yard, and to have traveled along
them and the under side of the floor
boards six or seven feet. The room
had a wood dado fixed round it, the
part fixed to the wall in question be-
ing completely infected and eaten
through in several parts; in fact, the
space between the dado and the wall
was quite choked up with the fungus,
it having apparently traveled up the
dado and from there to the window
bottoms, linings, and even into the
windowsill, and from thence into the
soil of the yard, exhibiting white, mi-
nute roots between the joints of the
yard sets. One of the windows had
a round, white, bulbous protuberance
growing outside, something like a
mushroom.

This floor had no ventilation, and
after taking out all imperfect parts,
some of the soil, and the sleeper walls,
the ground, walls, etc., were well
washed with a solution of blue vit-
riol, with which also the new wood was impregnated,
the joists being carried on brick piers without wall
plates, instead of the old sleeper walls with wall plates.
An air drain was made between the yard and the wall,
covered with iron grates, grated openings being made
from this to underneath the floor.

My attention was next directed to the basement floor
of another room in the same building. 'This had an
open area adjoining the external walls, but no ventila-
tion of any kind to the floor. The proceedings in this
were somewhat similar to the last.

The next attacking point upon this

HOTEL BOURGTHEROULDE, ROUEN,
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thriving fungus was in the boxing pit of
the gymnasium of an athletic club. The
attack was not made with the gloves,
but by pulling the whole floor up, which
was several feet below the road, and had
no ventilation. The proceedings here
were somewhat similar to the last, ex-
cept, there being a fireplace, an air
draught was led from underneath the
floor to feed the fire and to create a
draught.

My next acquaintance with the enemy
was in a small dwelling house which has
only been built two or three years. The
house stands by itself on the side of a hill
facing a wood, the hill being partially
excavated for the building. The kitch-
en is at the back, and has a cellar un-
derneath. At the front is a small parlor,
but no cellarage, the floor of this room
resting on sleeper walls, with a moderate
depth of space between the floor and the
soil, and with a small air grate leading
to the front. The sides are parpoint

.i‘“““‘ walls (and will be the party walls should

houses be erected adjoining), having the
soil of the hill butting against them ;
but on one side there is an open passage
leading from front to back, between the
hill and the house proper ; but the other
side had nothing (excepting a fireplace)
but the parpoint wall between the soil
and the floor, and it was here the mis-
chief commenced—between the fireplace
and the kitchen wall. The rot had first
attacked the wall plate in this corner,
which crumbled away between the fin-
ger and thumb ; from thence it had trav-
eled to the joists, floor boards, and up
the back of the plinth, infecting the
whole of the woodwork between the fire-
place and the kitchen wall, and from the
side wall to about a yard into the room.
The other or front side of the fireplace
was not touched at all, and here I may

)
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say that the ground outside sloped to below the joists.
The fungus in the infected corner appeared to flour-
ish on the soil under the floor ; but it had not traveled
beyond the area of the infected part of the floor. The
soil was full of small, minute white roots wherever the
fungus grew. The infected part was taken out, the
ground, walls, and timber carefully washed and soaked
with astrong solution of blue vitriol, and an air drain
constructed outside.

In conclusion, I may say my observations are these:
That the material first infected seems to be Baltic deals,
either red or white ; that after the fungus germs have
got established, they do not appear particular what
sort or class of timber they attack; thatthey appear
very partial to basement floorsand dainp, ill-ventilated
places ; that soil which is of an argillaceous character
seems to encourage their growth,
and a radius of one mile will in-
clude all the above cases.—J. 8. G.,
in Building News.

-

found in Rowe, and led to a careful examination of
the surrounding country, and the discovery of the
treasures on the ‘‘ Montagne Grise.” Some of the first
geologists in the country had carefully examined the
mountain on accountof the iron ore which it contains ;
they decided that it was not in sufficient quantities to
make the working of it profitable; but they had
failed to appreciate that it had already performed
its task by communicating an almost endless variety of
tints to the marble rock.

The beautiful Algerian onyx marbleis found at Ain
Tekbaleli, near Tlemecen. It is transhicent, faintly
white and iridescent, and of stalagmite formation, bear-
ing a resemblance to onyx—whence it derives its name.
Bands of crystalline white alternate with othersof a
yellowish brown, dark brown, or umber color. Inan-

Algerian DMarbles,
BY ARTHUR LEE.

Very valuable quarries of marble
have been found in the French col-
onies of Algiers and Tunis. It was
from these that the Romans pro-
cured their so-called Numidian
marbles. Numidia proper is out-
side of the district in which the
greater part of the marbles are
found ; but it gave its name appa-
rently to all of them. Pliny says
that Numidia produced nothing
remarkable except marble and wild
beasts, and that Numidian marble
was first brought to Rome under
the consulate of M. Lepidus (B. C.
77), who used it in his own house.
These marbles were greatly prized
by the Romans, who imported great
quantities of them ; but after the
fall of the empire they were alto-
gether lost sight of, and have only
lately been rediscovered and work-
ed. The most beautiful varieties
are found in a district about 20
miles northeast of Oran, in the
western part of Algeria. Near the
little village of Kleber rises an im-
posing mountain called by the col-
onists “ Montagne Grise,” from its
arid, gray appearance. This moun-
tain is one of a chain which ex-
tends in a northeasterly direction
from Cape Aiguille on the west to
Cape Carbou on the east, and is
about the center of the range. On
its summit there is a level plateau
with a superficies of some 1,500 to
2,000 acres, and running east and
west. It is here that the marble is
found. At the extreme east a
creamy-white marble is produced
called ‘‘ Marmor bianco;” next
comes marble of a beautiful flesh
colored tint—*‘‘ Rosa carnagione ;”
then a fine variety of ‘‘ Cippolino ;"
and some yellow marbles of various
tints—*‘ Giiallo avorio,” * Giallo ca-
narino,” *‘ Giallo paonazzo,” and
“ Giallo antico.” At the extreme
west there are a number of brec-
cias—‘‘ Breccia sanguina,” *‘‘Bree-
cia coronata,” ¢ Breccia dorata,”
“ Breccia grande ” —a deep red
marble, somewhat brecciated, and
greatly resembling, if not identi-
cal with, the famous ‘‘ Rosso anti-
co’—and a fine black and white
marble, ‘ Bianco e nero antico.”
There are numerous depressions to
be seen in the “ Montagne Grise,”
each evidently marking the site of
a Roman quarry. Some blocks of stone have been
found actually extracted, and some with grooves and
wedge holes ready to be raised ; but what is some-
what strange,. there is no indication of any great mon-
oliths having been prepared, and there is none of the
usual debris of a quarry. Colonel Playfair is of opin-
ion that the emperors carefully guarded the secret of
these quarries, and that only comparatively small
pieces of the precious stone were taken away just as
they were separated from the mountain, without even
any preliminary hammer dressing. They were proba-
bly worked up into mosaics, or used for other finer
decorative purposes. Seneca mentions their employ-
ment in conjunction with those of Alexandria.

The rediscovery of these beautiful marbles came
about by the finding of some very fine mosaics in some
excavations made at St. Leu, in the vicinity of Arzen,
the ancient Portus Magnus. These were recognized as
being very like some of the long lost antique marbles

CATHEDRAL OF NOTRE DAME ROUEN.,

cient times, these quarries supplied the inhabitants of
Rome and Carthage with the marble which was much
used for monuments and for the internal decoration of
houses. 1t was often cut into small vases for holding
precious ointments, and was one of the stones known
as Oriental alabaster. It was not an alabaster as we
now understand the word ; it is a true marble or car-
bonate of lime. It was very largely used in the beauti-
ful Moorish architecture of Tlemcen, where Numidian
marble is never found. Evidently, with quarries of
onyx at their doors, neither the Romans of Pomaria,
nor their successors, the Moors of Tlemcen, were
tempted to transport any other variety for the decora-
tion of that important city, so many, many miles from
the sea. Great quantities of Algerian onyx have of
late found their way to Paris, where it has extensive
employment. With white or any of the red or pink
marbles, it forms a beautiful combination.

The marbles of Tunis consist of three distinet varie-

© 1887 SCIENTIFIC AMERICAN, INC

ties—a yellow marble, the true ‘ Giallo antico ;” a fine
rose colored marble, and a small brown breccia. The
quarries are now being extensively worked by a Belgian
company whose headquarters are at Liege. They are
situated near Chemtou, on the line of railway between
Algeria and Tunis, in the valley of the Medjerda. This
locality is not far from the eastern boundary of
Numidia. A road was constructed by Hadrian, on his
first visit to Africa in 128-129, between it and Tabarca
for the purpose of transporting the marble to the sea
coast, and thence to Rome.—Building News.

—_—e—ettr—

Ancient Relics at Sidon.

Additional dispatches received at the State depart-
ment from Consul Bissinger at Beirut, Syria. re-
specting the remarkable archeological discoveries at
Sidon, state that the number of
sarcophagi excavated is seventeen,
found in seven distinct chambers.
Beshara Effendi, civil engineer, is
having a tunnel excavated for their
removal to the seashore, whence
they will be shipped to Constantin-
ople. A shaft thirty-five feet
square, discovered in the western
chamber, led to a sarcophagus
twenty-five feet below the surfuce,
with seven large rooms cut out of
the solid rock. In aroom adjoining
the western chamber four sarco-
phagi were found. One of these,
of pure white marble, highly pol-
ished and exquisitely sculptured, is
ten feet six inches long, six feet
nine inches wide, and five feet
high, with a cover three feet high-
er. The roof is composed of tiles
resembling leaves, and also shows
rampant figures, crouching lions,
human heads with double faces,
and stags’ heads with curved horns.
Three of the sides of this sarcopha-
gus are devoted to battle scenes
and emblems of war—arrows, spears,
bows, and lions, with dead, dying,
and wounded soldiers.

The fourth side represents a hunt-
ing scene. There are also panels
with richly ornamented geometric
figures. In one of the battle scenes

there are prominent two nude fig-
“‘1‘\;““‘ ures of a man and woman. The
wi color is still fresh, as if put on re-
" cently. There are scarlet cloaks,

blue tunics, and blood oozing from
the wounded warriors. In the
north room seven Egyptian sarco-
phagi were found richly carved.
In theeastern chamber there were
three sarcophagi, one plain and one
lavish with exquisitely carved sculp-
ture. This is the famous so-called
Greek sarcophagus.: It is surround-
ed by a porch of eighteen fluted
Ionic columns and four Doric col-
umns at the corners. Between each
of the columns stands a beautiful
girl representing ‘‘Grief,” all cut
without a spot or blemish. Two
sarcophagi were found in the south
room, one of black marble, the other
of white. Inside one of these was
found a gold ring, a gold chain,
and an alabaster vase. The others
bad been rifled of their contents
without suffering any special inju-
ry. The local Turkish authorities
are jealously guarding these valu-
able relics.

—_—
A Windmill Clock.

A new pattern of a fogbell is to
be anchored off Nix’s Mate, Boston
Harbor. The machinery is con-
structed on the principle of clockwork. The power for
winding it up is furnished by a windmill arrangement
12 feet square, consisting of a number of sails so placed
that they revolve at every breeze. A rod is attached to
the middle wheel, driven by the pendulum, so that it
falls seven times a minute upon a gong, the sound of
which can be heard from five to seven miles. The ma-
chinery when wound up will run ninety hours with-
out any other winding. The new fog bell is said to
possess advantages over all other inventions of the
kind in its perfect regularity and in requiring no care.

4B

THE dome of the great telescope of the Lick Obser-
vatory, upon Mount Hamilton, is now in position.
The framework is covered with a sheathing of copper
and nickel. The domne is a hemisphere about seventy
feet in diameter. The hope now is that by the middle
of September the largest telescope in the world will be
ready for use.

|
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NEW HAEDY PASSION FLOWER.

(PASSIFLORA CERULEA CONSTANCE ELLIOTT.)

An addition to the list of climbing plants suitable for
open air culture in this country is such an uncommon
occurrence, says the Garden, that peculiar interest at-
taches to the appearance of a new white flowered va-
riety of such a popular old favorite as the hardy blue
passion flower, which, in favorable localities for its
growth, is one of the most beautiful wall climbers in
cultivation. When this white-flowered variety, Con-
stance Elliott, was first announced, many were induced
to think that an albino of Passiflora cierulea belonged
to that large family of mythical plants that exist only
in the imagination of nurserymen, and certainly the
first flowers that were seen of it did not go far to refute
the idea, as they were decidedly too green to be termed
white. Since, however, the plant has become widely
distributed and grown under various conditions, it has
quite answered to the description given of it at the out-
set.

Its flowers, we may here remark, are not snow white,
but ivory white, both in the sepals and the fringe,
which in the original blue passion flower is of a bluish
shade. The Constance Elliott variety, moreover, is a
vigorous grower and exceptionally floriferous, much
more 80, in fact, than its parent, but why such is the
case is unexplainable. In every place where the com-
mon passion flower succeeds, this new white variety
will no doubt supplant it, on account of its being more
attractive in flower; and a more delightful garniture
for a veranda, alcove, pergola, or wall could not be
chosen from the long list of open air climbers. I have
seen the Constance Elliott passion flower several times
growing and flowering in the greatest luxuriance, but I
have never been more struck with its elegance and
beauty than when Isaw it festooning a veranda, last
September, in M. Herbst's garden, at Richmond. It
was getting dusk at the time, and the flowers seem to
stand out in bold relief from deep green foliage in a
charming way, and I at once saw what a valuable open
air climber it was.

The variety, I believe, originated in a Devonshire
garden, and was distributed by Messrs. Lucombe &
Pince, of the Exeter nurserics, and few among the
many beautiful plants sent out by that firm surpass
this one in value. It has now become tolerably com-
mon, for assoon as it wasknown to be “a good thing”
no further recommendation was needed.

The original Passiflora cerulea, represented in the
annexed woodcut, is one of our oldest garden plants,
having been in cultivation since 1699. It is a native of
Brazil and Peru, in the mountainous districts where
the climate is mild, about the same climate, in fact, as
the southern part of these islands, where the plant is
thoroughly at home, and not only flowers profusely,
but ripens its fruits. Thereare few prettier sights in
autumn than a wall clad with passion flowers, and
hung in profusion with their great egg-shaped fruits of
orange yellow amid the luxuriant green foliage. Like
all climbers of a similar degree of hardiness, the blue
passion flower thrives best against a warm, southerly
exposed wall, thuugh on other aspects it flowers well,
and may even be grown on open bushes in some fav-
ored parts, but under such conditions it rarely fruits
well. In very severe winters, such as that we experi-
enced in 1879-80, the passion flower
is killed, unless protected ; but the
plant is so rapid in growth that if
a large plant is killed it may be re-
placed in a season or two if the
young plant is treated liberally.
There is nothing to say with re-
spect to its culture, as it grows
well in any good garden soil, the
better if light and rich.

There is no other passion flower
that can be grown successfully in
the open air in this country, the
majority of the species being na-
tives of tropical and sub-tropical
regions. W. G.
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Effects of Change of Tempera=

ture on Girders.

Some experiments made by Mr.
Fairbairnand Mr. Braidwood show
that iron loses a considerable pro-
portion of its strength when heated
to a temperature of more than 220°
Fahrenheit, and that it becomes
uncertain below 32°. Mr. Clarke.
described the effect of the sun com-
ing out and shining on the Conway
tubular bridge for half an hour to
have been to raise the tube verti-
cally one inch; and he mentions that at night,
from the low temperature, the deflection was always
greater than in the day time. Mr. Fox instances
the effect of frequent and great changes of tem-
perature on some short girders, six feet long, which
support the hoods of the forges in his workshops. In
the day time they are so warm that the hand can only
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just bear the heat. At night they become cold. The
effect is to make the girders swag, and the swagging
appears to be continually increasing. Some have at-
tained as much as three inches deflection in the center,
but their strength does not seem to be impaired.
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HENRI JACOTOT, RAISER OF GLOIRE DE DIJON.

Until Henri Jacotot delighted the rose growing
world with Gloire de Dijon, there was no hardy climb-
ing rose of anything approaching yellow in color. That

HENRI JACOTOT.

a chance seedling should suddenly supply this want in
every particular ought by itself to be sufficient induce-
ment to all rose growers to sow the contents of every
rose hep that they can lay hands on ; for the fact un-
fortunately remains that the pedigree of Gloire de Di-
jon was not preserved, and its parentage consequently
is not certainly known. The appearance of the plant,
however, can hardly fail to give an impression of a
strong Bourbon influence, and the late Mr. H. B. Ell-
wanger, of New York, expressed his opinion that the
variety was raised from seed of a tea that had been fer-
tilized by some Bourbon rose. From recent correspond-
ence with Mons. F. Jamin, it appears probable that
one of the parents of Gloire de Dijon was the Bourbon
Madame Desprez, but no one seems to have any very
definite idea as to what the tea-scented parent may
have been.

Be its origin what it may, however, Gloire de Dijon
remains the delight of rose growers in every part of
the world where roses can be grown, and its raiser, the
late H. Jacotot, whose portrait is engraved in this
month's issue, will be thought of by all grateful rosari-

e

PASSIFLORA CZERULEA.

ans as having been a benefactor of his race. An inge-
nious writer in a foreign contemporary has lately been
endeavoring to show that no rose can be of real value,

or a true credit to its raiser, unless both its parents are .

known ; but as long as a variety has qualities that

rosarians will not willingly let die. As for the qualities
of Jacotot’s great rose, it seems absurd to attempt to
say anything fresh about a rose that is already classi-
cal, and it will be impossible to do better, in conclud-
ing this brief reference to the raiser of the most popu-
lar rose the world has ever known, than to quote the
description of the greatest classic of rose literature,
Canon Reynolds Hole, who says of Gloire de Dijon :

‘¢ Its flowers are the earliest and latest. It has sym-
metry, size, endurance, color (five tintsare given to it
in the rose catalogues—buff, yellow, orange, fawa,
salnon, and it has them all), and perfume. It is what
cricketers call an ‘all-rounder,’ good in every point
for wall, arcade, pillar, standard, dwarf, en masse, or
as a single tree. It is easy to cultivate out of doors
and in. It forces admirably, and you may have it al-
most in its summer beauty when Christmas snows are
on the ground. With half a dozen pots of it, carefully
treated, and half a dozen trees in your garden, you may
enjoy it all the year round ; and if ever, for some hei-
nous crime, I were miserably sentenced for the rest of
my life to possess but a singlerose tree, I should desire
to be supplied, on leaving the dock, with a strong
plant of Gloire de Dijon.”

Admiring often the beauty of Gloire de Dijon, both
in cottage and other gardens, we thought last year
that it would be well to find out something of the
raiser and give a portrait of him if possible. We found
on inquiry that no portrait had been engraved. We
succeeded in getting a photograph, through the kind
aid in the first instance of M. F. Jamin, of Bourg-la-
Reine, and afterward of Mr. Webber, of the botanic
gardens at Dijon, who kindly communicated with the
family of Henri Jacotot. We have the pleasure, there-
fore, of offering the first portrait engraved of a man
who has added a great charm to our gardens. Jacotot
lived and was a nurseryman in the town of Dijon, in
Burgundy, and died there not many years ago.—ED.—
The Garden.
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Gloire de Dijon.

Among roses which have stood the test of time, and
which still not only maintain their position, but are
ever increasing in popularity, few can equal Gloire de
Dijon; for although Marechal Niel appeared a few-
years ago as if it would carry all before it, it must be
acknowledged that as an outdoor rose. it is as much
inferior to Gloire de Dijon as it is supzrior to the latter
under glass. I have grown Gloire de Dijon in all sorts
of forms and positions out of doors, and it is always
satisfactory ; and as a wall climber I do not think that
any rose excels it, either as regards beauty when in
bloom or the length of time during which it continues
to produce its lovely blossoms. It is one of the earliest
and latest of roses.

‘Who has not seen glorious examples of this popular
rose on the sunny sides of villa and suburban resi-
dences, with its strong shoots of the preceding year’s
growth, perfect wreaths of delicately colored flowers ?
We have a plant of it here covering a large space of
southwest wall that is seldom seen without blooms or
buds on it. Under a continuance of mild weather, this
grand old rose well deserves the title of perpetual
flowering, and it is no slight boon to have a variety on
which one may depend to furnish even a few blooms
to cheer the dark days of early
winter without the aid of glass.
Therefore, to any one about to
plant wall climbers, whether on
mansion, villa, or cottage, I would
say, if you have only room for
one, let it be that well tried rose,
Gloire de Dijon.—Hants.

Fire and Water Proof Paper,

The process of manufacture con-
sists in mixing about 25 per cent of
asbestos fiber with about from 25
to 35 per cent of powdered sulphate
of alumina. This is then moistened
with an aqueous solution of chlo-
ride of zine. The mixture is next
washed with water, and then
treated with a solution composed
of 1 part of resin soap and 8 or 10
parts of water mixed with an equal
bulk of sulphate of alumina, which
should be as pure as possible. The
mixture thus obtained should have
a slightly pulpy consistency. Fi-
nally, there is added to it 35 per
cent of powdered asbestos and 5
to 8 per cent of white barytes.
This pulp is treated with water
in an ordinary paper machine and
worked just like paper pulp. In order to mmanufacture
from it a solid cardboard, proof against fire and water,
and capable of serving as a roofing material for light
structures, sheets of common cardboard, tarred or
otherwise prepared, are covered with the pulp. The

commend it to every lover of roses the raiser’s name  application is made in a paper machine, the pulp
will be cherished, and certainly the name of Jacotot | being allowed to flow over the cardboard.
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THE HOWE BROILER FARM,

Although there are a dozen large broiler farms at
Hammontoun, N. J., we have selected the largest and
most successful in order to describe it to our readers.
The proprietor, Mr. E. C. Howe, is not an incubator
manufacturer, nor has he anything to sell. His sole
business is that of raising chicks and ducklings for
market. He is probably the most successful person at
such businzss in this country, and yet, strange as it
may seemn, he had never seen an incubator one year
ago, and knew nothing at all about poultry. Being
given two or three lessons, he ventured ahead, and his
most sanguine expectations have been realized.

To describe Mr. Howe's place, it may be stated that
the entire space devoted to broilers is 26 X200 feet, or
about one-eighth of an acre; but one mile from his
residence he has 600 hens on a farm, in charge of an
assistant, which have also been a success. His broiler
farm is on a town lot, in the busy portion of Hammon-
ton, and quite close to the railroad stations. The build-
ing (see Fig. 1) isa center house, 20X20 feet, used for
incubators, with a slaughter house at the rear, in
which the chicks are killed and dressed for market.
To each end of the incubator house is attached a
brooder house, 10X 70 feet, making a total space of 10X
140 feet for the two wings. Each brooder house has a
passageway two and one-half feet wide extending the
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The pipes are arranged side by side, in a box one yard
wide, six inches deep, and 70 feet long, and are held
level and in place by iron rods or supports of any kind.
One or two tubes, one inch in diameter, extend from
this box, or frame, to the outsidle—an arrangement
which allows pure air to come in and circulate around
the pipes; but these cold air pipes must be below the

iron pipes, or the cool air will come out of the tubes |

under the brooders. As the air becomes heated it
rises through the brooder tubes, which are fastened in
the floor. These tubes are one inch in diameter and
215 inches high. Over them are ‘‘mothers™ or brood-
ers, which are 28 inches square and three inches high
(for very young chicks), but the legs are adjustable, and
the mothers can be raised as the chicks grow. The
floor must not be very warm, or leg weakness will re-
sult. The heat comes through the tubes and diffuses
itself above the chicks. The temperature under the
mothers should be 90 degrees.

The chicks are sold when from eight to ten weeks
old, and at weights ranging from one to two pounds,
according to the market (New York and Philadelphia),
and they often sell as high as 60 cents per pound, April
being the best month. The loss does not exceed eight
per cent after they are hatched, the only difficulty be-
1ug to procure fertile eggs in winter. When hatched

‘they go directly to the brooders, and are fed nothing

== S
\\“\\\\\\\

Fig. ._HOWE BROILER FARM.
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Fig. 2. -METHOD OF

length of t'ae building and leading from the incubator
house. The brooder houses are divided into partitions
5X 715 feet each (deducting for passageway), making
14 brooders in each wing, or 28 in all, each brooder ac-
commodating 100 chicks, the total capacity being 2,800
chicks every 10 weeks.

Mr. Howe hatches and raises his chicks with hot wa-
ter, and does not require Jamps. With a single excep-
tion his incubators are home made, no lamps being
used, the heat being maintained by drawing off a
bucket or two of vrater from the incubators twice a
day and adding boiling water. He has no regulators
to them, and yet they require no watching, as he never
looks into them during the day or night except to turn
the eggs and add the hot water. Limited space will
not permit of a full description of the incubator in this
issue, but we will state that it is the ordinary hot water
tank surrounded by sawdust.

The brooders are heated by hot water pipes (not
steam) arranged as shown in Fig. 2. A stove with a
circular water back (or boiler surrounding it) heats the
water, which rises as it becomes heated, and flows
into the pipes, returning to the boiler near the bottom
of the stove. Observe the way the pipes are arranged,
the first and last being together, thus evenly distribut-
ingtheheat. A tube, half aninch in diameter(A), isin-
tended to allow the escape of air in the pipes, and is
also a safety valve. It is attached to the hottest or
highest pipe. B is a keg or barrel filled with water,
and connected with the lower pipe, to give pressure to
the water

HEATING BROODERS.

for 24 hours. The first 10 days they are fed every two
hours (early and late) on bread cooked and crumbled
for them, composed as follows: Ground meat, one
part; corn meal, two parts; middlings, one part;
ground oats, one part ; also asmall proportion of bread
soda and salt. Sometimes this is varied by a mixture
of corn, oats, and wheat, ground together, and one-
fourth ground meat added. Mashed potatoes, chopped
cabbage, ground bone, and fresh meat, occasionally,
are always in order. After the tenth day the food is
simply scalded instead of being made into bread.
Raw grain is seldom fed, though cracked corn and
wheat are allowed as soon as the chicks will eat them.

Particular attention is given to keep everything clean,
and the chicks must at no time become chilled. On
cold or damp days they are kept inside, but given the
privilege of the yard on cleardays. When they become
too large to get under the mother, they will have be-
come sufficiently hardy to do without, as the houses
are warm. As Mr. Howe's house holds 2,800 chicks
every 10 weeks, his capacity is 14,000 per year, and
these are raised on less than one-eighth of an acre of
ground ; but it is customary to take a vacation in sum-
mer. He has hatched about 4,000 chicks, some of
them selling for a dollar each, and is now preparing
to hateh 3,000 ducklings. The cost of feed to produce
one pound of chick is five cents, but the first pound is
costly, as the expense of eggs, time of incubation, labor,
etc., are important items. Mr. Howe does nearly all

uses two stoves, which not only heat his brooders, but
warm the incubator house, and boil water for the incu-
bators.

There are quite a number of persons in Hammonton
who raise broilers, but keep no fowls, as adult birds
cause vermin, and cannot be allowed near the brood-
ers. Mr. Howe is now considered very expert in test-
ing eggs, and also as an operator of incubators. His
chicks have brought not only the highest prices in
market, but he has received many complimentary let-
ters from commission merchants. He keeps cross-bred
birds, but will, in future, grade up his stock with pure
bred Plymouth Rock males. He has hardly been at
the business long enough to be perfect yet. Although
expending over $3,000, Mr. Howe has already received
back nearly all of his capital, and expects to make a
profit also.

As westated, Mr. Howe has nothing for sale, though
he always welcowes visitors ; but as many readers may
desire furtherinformation we will statethat Hammon-
ton has a poultry association of nearly 60 meinbers, of
which Major Charles M. Jordan (late postmaster at
Summerville, Mass.) is secretary, and he will kindly
answer all inquiries or show visitors the farms. In
describing Mr. Howe's place, we at the same time
describe many similar, though smaller, establishments,
while limited space prevents giving other methods
which are in use; but none equal. the hot water me-
thod. The total capacity of all the brooders in
Hammonton is estimated at 50,000 chicks every 10
weeks, vet the prices are high, and the market far from

being overstocked. —Rural New-Yorker.
—_— ¢t

AIR FILTER.,

The object of this apparatus is to free the air which
enters dwelling houses from dust and other impurities,
more or less injurious to health and inimical to com-
fort. The filter can best be applied in conjunction

with the hot air system for heating. In this case, it is
placed across the main channel, and all the air which
enters the rooms must first pass through it, as will be
seen from the illustration we annex. The filtering me-
dium consists of a thick and coarse cotton cloth, wound
in zigzag fashion over ledges forming part of a .frame
in a cast iron box. The direction in which the air
passes is indicated by arrows. The surface of cloth ex-
posed to the air must be large enough not to offer any
sensible resistance to the current of air, as otherwise a
partial vacuum would be created, and air be drawn in
from other sources. This, of course, is undesirable, and
it becomes a matter of importance to be able, from
time to time, to clean the filter cloth, which is done
either by simply beating or by washing. To facilitate
the renewal and cleaning of the cloth, the internal
frame is so arranged as to be removable with very little
trouble. The air passes only once through the cloth.
The filter is usually put.into the cellar of the house
which is to be supplied with pure air, and where a hot
air system is employed, it is best placed in the main air
duct. The filter is now manufactured in various sizes,
varying from 56 sq. ft. to 1,100 sq. ft. of filtering sur-
face, arranged to pass from 16,000 cub. ft. to 331,000
cub ft. of air per minute, and costing from £4 13s. to
£32 10s. The difference of pressure between the two
sides of the filter is only 0'08 of an inch water gauge.—
Industries.

PATEINTS.

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

In thisline of business they have had forfy years' experience, and now
have unegualed facilities for the preparation of Patent Drawings, Speciti-
cations, and the prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs. Munn & Co.
alao attend to the preparation of Caveats, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements of Patents. All
business intrusted to them is done with special care and promptness, on
very reasonable terms.

A pamphlet sent free of charge, on application, containing full informa-
tion about Patents and how to procure them : directions concerning
Labels, Copyrights, Designs, Palents, 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.

the Work himself ; but is sometimes assisted when very  yyynw & CO., Solicitors of Patents, 361 Broadway, New York.

The stove is in a pit, below the ground. | busy killing and dressing the chicks for market. He
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DWELLINGS AT CAMBRIDGE, MASS,

We give herewith illustrations of several comfort-
able dwellings at Cainbridge, one on North Avenue,
erected at a cost of about $7,000. It is elegantly fin-
ished. Another engraving shows a pretty cottage on
Brattle Street, cor. Mercer Circle. Cost between $5,000
and $6,000. All of these houses
might be duplicated at a con-
siderable reduction from the
above costs by omission of ex-
pense in certain parts of the
interior finish.

Another is a double house,
pleasing in all respects. Cost
about $7,000.

O
o>

About Plumbing.

The mistakes made by people
in speaking of plumbing work
are sometimes painfully amus
ing to the plumnber. Nine wo-
men out of ten, when they smell
a disagreeable and unpleasant
odor in the house, are positive
that it is sewer gas, and must
have the health inspector or the
plumber at once to determine
its source. Some time ago a
lady called at a plumbing shop
in a fashionable residence part
of the north side. She wanted

lady mentioned above is the occupant of a second
story apartment in a south side flat building. The
plumnbers were at work on the first floor. At noon

one day the plumbers were eating their lunch, and one
of them had some Limburger cheese, which he was

Naturally,

holding on a stick over an open fireplace.

Antigquarian Discovery.

An interesting discovery was made recently at Win-
chester Cathedral during the construction of the mon-
ument to hold the skeleton of Rishop Courtenay. A
workman, on making an opening in the choir wall, ex-
posed De Blois’ leaden coffer, in which that bishop had
enshrined the bones of his uncle
Richard, the second son of the
Conqueror, who was killed by a
stag in the New Forest. Rich-
ard’'s bones were thus preserved
by King Stephen’s brother, and
the coffer, after some seven cen-
turies, remains perfect. The in-
scription denotes that the coffer
contains the bones of Richard,
but the words * Beorn Dux ” lead
antiquaries to believe that the
coffer also holds the bones of
Earl Beorn, nephew of Canute.

YOUNG MEN’S ASSOCIATION BUILD-
ING, BUFFALO, N. Y.

We find in a recent number of
the London Building News a
drawing of this structure, de-
signed by H. H. Richardson.
The engravit.g hardly does jus-
tice to the architectural excel-
lence of the work ; but we repro-
duce it as given, on a reduced

the plumber to send one of his
men to the house at once and
get her diamond earring, which

M 1)

had fallen into the wash bowl Iy T
and had been carried into the 4 2%

waste pipe. The plumber asked
her if there was a trap under the

T

scale.

Common Uses of Woods in
England.

More conversant with the liv

ing trees, their characters and

bow], but seeing that she did not
understand him, he asked her
if there was a bend in the pipe
below the bowl. She said there
was, and ‘‘supposed that the
plumber had too much pipe, and, not wantingto cut
it, he bent it.”

This will not compare with the sagacity of the lady
who suddenly discovered the prevalence of sewer gas
in the house. It may be just as well to remark right
here that there is not a woman in Chicago who is not
an expert on sewergas. Shecansniff it where it is not,
where it has never been known, and probably where it
never will be, but she is sure it is sewer gas. The

A DWELLING IN NORTH AVENUE, CAMBRIDGF,

the odor was somewhat stronger and, perhaps, some-
what more penetrating than usual. It was wafted up
the chimney through the cracks and fissures and into
the apartments of the family on the second floor.
Suddenly the lady came down and wanted the
plumbers to come up and find where the ¢ sewer gas
was escaping.” She said the whole house was per-
meated with it. The plumber was responsible for
“gewer gas” in that house at least.—Sanitary News.

habits, than with their uses. tree
planters may perhaps have little
interest in any detail of a sub-
ject somewhat outside their vo-
cation ; but apart from the pic-
turesque or garden uses of trees,
there is some importance to be attached to the uses
to which trees can be applied after they have been cut
down and manufactured for use. The oak is the
grandest and most historical of all our forest trees. It
haslong been associated with our national defense as
the chief element in shipbuilding, but harder and
sterner iron hag robbed the oak of this sentimental
element, and the glory of our ‘* wooden walls” of Old
England has forever departed. Now the oak furnishes

MASS.

DESIGN FOR YOUNG MEN’S ASSOCIATION BUILDING, BUFFALO, N. Y—H. H.
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the builder with the best material for door posts. I
Wheelwrights find in it the best wood for the bottoms
of carts and wagons, and it makes the best of all
wood fencing. Pollarded oak is a valuable element in
the making of furniture, the knotted and intricately
designed surface making the most elegant of veneer-
ing for what is known as oak suites.

To the elm is attached a melancholy and weird inter-
est, inasmuch as it forms the small but solid inclosure
in which dead humanity is placed. For commoner
uses it is valuable for the making of wheel stocks, as it
is not so liable to split. and enables the spokes to be
fixed with any amount of force. It alsoentersinto the
construction of wide fellies, such as are employed in
wheels for farm carts and heavy wagons. It forms a

prominent element in the construction of that useful
vehicle, the wheelbarrow, and the
bodies of carts. It also enters into the
construction of heavy bellows as
boards, and in the form of seats to
Windsor chairs it furnishes frequent
means of rest to exhausted humanity.

Ash is a very valuable timber, and
is fast getting scarce. It is not one of
the favored ornamental timbers, and
therefore is now much less planted
than formerly. A dearth of ash timber
would be productive of great incon-
venience to many trades. Wheel-
wrights employ ash largely in the con-
struction of carts and carriages. It
forms the best material for shafts, and
is widely employed in the making of
all kinds of tool handles, especially
those used in gardening, such as
spades, forks, shovels, hoes, etc. In a
less interesting way it is used for
butcher’s blocks, and many other
common purposes.

The beech is a noble tree in life
perhaps the most beautiful and de-
corative of all forest trees, but its uses
in domestic life are not so varied as
are those of some other woods. Beech
is the chief constituent in the mak-
ing of the elegant cane bottomed chairs found in the
parlors of the poorer classes. It is useful for gun
stocks, saddle trees in heavy harness, wheel fellies, and
many of the lesser tool handles. Hornbeam is closely
allied to the beech in life, but its uses are even less
varied: Owing to its peculiar toughness it is often em-
ployed as cogs in mill gearing and in the construction
of bearings, as its wear is regular and even. In
another direction it administers to the employment of
a section of the commmunity —it makes the best of skit-
tle pins.

The sycamore furnishes a peculiarly white, smooth
wood, free from grain, and is used for the formation of
curtain rings, butter churns and prints. For this latter
purpose it is valuable, as it enables a finer design to be
cut than does any other wood of home growth.

The lime in life is for a time the means of diffusing
sweet odors and sweet sounds when the myriads of
bees are seeking for itshouney treasures. Afterdeath it
enters into the production of other harmonies, as it is
largely employed in pianofortes, where its valueis seen
in a comparative immunity from those fluctuations of
contraction and expansion peculiar to most woods.
Shoemakers find it also the
most suitable material for
their cutting boards, as it

the timber is not of a specially useful kind. It is toosoft,
as indeed is the case with all wood that is the product
of quick growth. Both the spruce and Scotch firs are
of kindred quality, and are commonly employed in the
construction of outhouses and sheds, or rafters to
barns, and for temporary posts and rails, but, except
where kept very dry, having only slight powers of en-
durance. If the pine tribes are to furnish the trees of
the future, our posterity will find that in the matter
of useful woods we have left them but an indifferent
legacy. Larch is superior in enduring quality to the
evergreen firs, and is therefore largely used as railway
fencing and for ordinary estate and farm purposes.
Yew wood is valuable when employed for veneering.
It also makes most enduring gateposts. The maple is

employed in the turning of bowls, and the bird’s eye

A DWELLING ON BRATTLE STREET, CAMBRIDGE, MASS.

maple for the manufacture of furniture. Acaciais very
hrard and durable, and makes good ladder rounds and
bottoms to carts. The poplars cut out good weather
boarding, and are also employed in the formation of
railway brakes, as the wood is woolly and tenacious.
Walnut is valuable for the manufacture of furniture
and gun stocks. Apple is used for wheel cogs, and the
hard stems of the crab for beetle heads. Pear will dye
black, and resemble ebony, and makes good walking
sticks. The willow is famous for the production of
cricket bats. The plum produces shuttles for weaving,
and the cherry is used in the making of chairs. These
are but a few of the many uses to which home raised
woods are put, but for all our chief constructive pur-
poses we give the preference to foreign timber.—A4. D.,
The Garden.

-

Sandstone as a Building Material.
Sandstones consist of small grains, chiefly silica,
aggregated into a compact rock, the grains being ce-
mented together by various substances. Sometimes it
is carbonate of lime, sometimes silica or iron, and
sometimes clay. The nature of the cementing mass

P
o

has considerable influence upon the character of the
rock. Iron is, however, the most usual, and the one
which forms the most typical sandstone. Thereisa
great variety of color, from white, through gray, yel-
low, red, and brown, to black.

Sandstones are of all geological ages, from the lowest
sedimentary rocks to the most recent. The older rocks
are usually the most compact, and in general contain
some feldspar grains, and frequently a large quantity of
clay, which gives them more or less of an argillaceous
character. When sandstones are very hard, and their
fracture harsh, and they contain small silicious peb-
bles, they are usually called grit. If the rock consist,
not of grains of sand, but of numbers of pebbles
cemented together, it is designated a conglomerate,
which is further subdivided into pudding stones when

e pebbles are rounded, and breccia
when they are angular. And as these
pebbles may consist of any kind of
rock, there exists a considerable vari-
ety of these compound rocks, which
are distinguished by the nature of the
pebbles of which they consist. Sand-
stones are generally excellent materi-
als for buildings; but, for this pur-
pose, they should be firm and uniform
in texture, and free from iron pyrites
or iron sand, which would, by their
rusting, not only spoil their appear-
ance, but render them liable to peel off
on exposure. Many sandstones, es-
pecially those from the thick beds of
what is called the new red sandstone
(or from the variety of colors from
white to dark brown which it exhibits,
the variegated sandstone), and which
lies above the coal measures, are ex-
ceedingly soft when first quarried, but
gradually become hard when exposed
to the atmosphere. Others, again,
especially those rich in clay, although
compact and hard when freshly quar-
ried, crumble away rapidly on expo-
sure. The durability of this class of
stone depends, however, very much
upon the nature of the climate. Any sandstone which
will bear exposure for some weeks, after being saturat-
ed with a solution of Glauber’s salt, nay be considered
fit for use. W. K. SULLIVAN.

Japanese Tea.

In the ¢ Proceedings of the German Naturalists’ So-
ciety for Eastern Asia,” held at Yokohama, Messrs.
Kellner, Makino, and Ogasawara give some interesting
details of the mode of preparation and composition of
Japanese tea. They state that the preparation differs
from that of Chinese tea, chiefly in this: that the
leaves are not intentionally allowed to ferment, but
after moistening and cooling are at once placed in the
oven ; and also that the prepared tea is not flavored
with fragrant lowers. The amount of theine is from 2
to 4 per cent ; of tannin, 17 to 20 per cent. The aque-
ous decoction contains chiefly tannin, theine, and min-
eral substances.

As is the case with all alimentary substances which
are chiefly valued for their taste and fragrance, chemi-
cal analysis gives but little indication of the value of
tea for comnmercial purposes. The evergreen organs of

the tea plant exhibit phe-
nomena during their first

does not blunt the fine
edges of their knives. The
Spanish chestnut, also, is
largely employed in the
formation of sides for
pianos, and at times is
elevated as signboards.
Formerly the chestnut was
largely employed in the
construction of principals
and rafters for open roof
churches, and is occasion-
ally degraded to the com-
mon uses of posts and rails
for fencing. The grand
looking horse chestnut
does not furnish a speci-
ally valuable timber, its
wood being occasionally
employed in the making
of brushes. The birch,
also, is employed in brush
manufacture, and in the
formation of hat blocks for
hatters, also in the pro-
duction of toys. In this
way the tree becomes a
source of pleasure to in-
fantile life and a terror
to breeched boyhood.

The fir tribes are pro-
ductive of noble trees, but

B

A DOUBLE HOUSE, CAMBRIDGE, MASS.
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period of growth very sim-
ilar to those which take
place in the leaves of coni-
fers; and, like them, they
retain, even when old, a
large quantity of protein-
aceous substances and car-
bohydrates. It is true
that, in consequence of the
fresh formation of organic
substance, the amount of
nitrogenous constituents,
including theine, diminish-
es slowly and regularly, as
also the soluble non nitro-
genous substances, while
the fatty ‘constituents ac-
cumulate rapidly, and to a
remarkable extent, appar-
ently in consequence of the
formation of wax. The
amount of woody flber in-
creases very rapidly during
the first weeks, and after
that remains nearly con-
stant. Thegreatest changes
are exhibited in the com-
position of the ash; the
proportions of potash and
phosphorie acid diminish
very rapidly, while those of
lime, magnesia and oxide
of iron increase.




26

HALL'S PATENT SHEATHING LATH.

It has been said, and with a good deal of truth, that
the public generally are slow in adopting new con-
struction and new wethods. Architects and owners
are too apt to run in the same groove, and neglect to
make themselves acquainted with the various new
articles of manufacture placed from time to time upon
the market. Of course, it cannot be expected that
every trumpery and unimportant invention should re-
ceive investigation, but there are not a few improve-
ments brought out in recent times of which the merits
and advantages are so considerable that every archi-
tect and owner, in fact, every person building, would
find it to their benefit to look well into.

Just such an article is Hall’s combined lath and
sheathing, which is designed to supersede ordinary
lathing. It consists of pieces of lumber, of any length
and width, having a series of dovetailed parallel
grooves running lengthwise, as shown in the cut. This

HALL'S PATENT SHEATHING LATH.

sheathing is nailed on to the studs or furring, and is
then ready to receive the plaster directly upon it.

The advantages of this new construction are several.
First, it is cheaper, for it effects a saving of twenty-five
per cent of the mortar and a good deal of labor in put-
ting on. A mason can put on as much as fifty yards
more of mortar a day than he can on ordinary lathing,
so that, if for no other reason, the fact of its being
cheaper gives it a decided advantage. But then it
makes a much more solid and warmer wall, the dove-
tailed grooves give a better clinch to the mortar, and,
above all, it will not crack.

The last advantage is one which, although it does
not, perhaps, appear so obvious as some of the others,
has, nevertheless, been proved to bea fact. No plaster
job ever executed is entirely free from small cracks
here and there, and with this sheathing, although some
slight ones might appear, they would certainly be less
in number than with ordinary lathing, and this has
been shown to be the case in many instances where a
job has beeun executed by the‘same mason and with the
same mortar on the two different lathings.

But, beyond the very decided and important advan-
tages already pointed out, there are others of not less
moment. Of these, the foremost is the great aid the
sheathing lends in increasing the strength of the
structure. Itis especially adapted for ceilings under
floors, when strength and solidity are required, and
for city ceilings
and expensive

Scientific Qmevican, Quchitects and Buildevs Edition,

of the most important structures in the city. The
office and depot of the company are at No. 420 East
Twenty-third Street, this city.

Red Granite.

Near Assouan, Egypt, there are immense deposits of
red granite, which furnished much of the material used
by the ancient Egyptians in the making of obelisks
and other monuments, which have since found resting
places in various parts of the civilized world. The
great obelisk of Luxorisnowinthe Placedela Concorde
at Paris. Its height in the socket is rather more than
72 ft. Another of these monuments, known as Cleopa-
tra's Needle, is a familiar object on the Thames Em-
bankment in I.ondon. There are several in Rome, and
one in New York (in the Central Park). Theenormous
size of some of these monuments, cut out of a single
stone, has made them the wonder of all ages; more
especially when the mechanical means at the disposal
of the engineers of that era have been con-
sidered. An obelisk, still lying in an unfin-
ished state in the quarry of Syene, shows us
how these great monoliths were quarried.
The obelisk was cut out in the solidrock, and
polished on three sides before the fourth
was disengaged ; wooden wedges were then
driven in the under side of the stone, and
these were repeatedly moistened until they
swelled sufficiently to effect separation from
the bed below. From inscriptions and dia-
grams carved on some of the pedestals, we
gather that the mode of transport to Lower
Egypt was by the Nile, the stones being loaded on
rafts. They were then dragged to the place where
they were to be erected on a rude kind of carriage
made of logs, which was set in motion by large
trains of men and animals; they were finally lifted
on the pedestals by means of an inclined plane.
The lasting capabilities of Egyptian granite are proved
by the sharpness of the sculpturing on the obelisks,
which in some cases was cut as much as 3,000 years
ago. It is, however, a curious fact that the same
stones when set up in London and New York have
shown signs of decay within a very few years of their
erection.

—_————— 4P

BE WISE IN YOUR SELECTION.

If it is known that a business man does not insure
his property, his standing is impaired with those of
whom he asks credit. 1t should be so; for no man
should hazard property when by the payment of a
small sum he can be secured against the ravages of fire
or the damage by water. Successful business men re-
gard life insurance as of vastly more importance than
fire insurance. Property may never burn, but death is
sure to occur.

It certainly pays to secure the best, when it can be
obtained at the least expense. The Atna Life Insu-

rance Company, of Hartford, Conn., through its con-

Jury, 1887.
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A NOVEL WEATHER VANE,

A decided departure from the ordinary type of
weather vane may be secured very simply by following
the construction shown in the accompanying engrav-
ing. A hexagonal barrel, with sides of mirrors, is
mounted on its axis as shown, and a propeller or
helix is connected with it at one end, whereby a rotary

REYNOLDS' NOVEL WEATHER VANE,

motion is immparted to the barrel by the action of the
wind. Prismsare wired to the sides of the mirrors,
which give to the rays a rainbow-like hue which is daz-
zling in the extreme. This contrivance has been de-
vised by Mr. R. B. Reynolds, of Stockport, N. Y.,
and it possesses a novelty which will commend it to the

attention of those seeking something quite unique in
this line.

The Richmond Weather Strip.

The Richmond Weather Strip Company has just
closed a contract with the Pennsylvania Railroad Comn-
pany for the use of their improved car door weather
strip on all passenger coaches on the main line and
branches and all its leased roads.

As the Pennsylvania company is ranked as the
highest authority in all matters of railway improve-
ments, it is only reasonable to predict that this valu-
able improvement will go into general use on the
passenger coaches of all the railways as an item of
comfort and economy, which opens up a big future for
the Richmond Weather Strip Company, and is a high
compliment to the energy, skill, and business capacity
of Mr. Frank Dennis, who has had the entire manage-
ment and control of the business from its beginning.

_—— .o ——

Vegetables in Japan,
The Japanese arc almost vegetarians ; not so much

from choice, perhaps, as from necessity, though the
eating of flesh is,

buildings where
cornice and cen-

ter-pieces are put
up. It ties the
joists firmly to-
gether, prevents,
to a great extent,
all warping and
twisting, and stiff-
ens the floor and
ceiling sufficient-
ly to obviate the
necessity of bridg-
ing.

Sheathing lath
has evidently
come to stay. Its
use is every day
increasing, and it
will most proba-
bly, before long,
be very generally
employed. The
manufacturer is
I. G. Jenkins, of
Oswego, N. Y.,
who supplies not
only the sheath-
ing, but also the
machines for
making it.

in a great degree,
forbidden to those
who are religious-
ly faithful. Fish
is not among the
prohibited arti-
cles of diet. Most
of the flesh pre-
pared for food is
for theinfidel. In
1880, in the whole
of the empire,
there were but
30,600 head of cat-
tle slaughtered—
the half of which
was used by the
foreigner. Nine-
tenths of the food
used consists of
vegetables. Rice
is the chief article
-—beans, peas and
sweet potatoes are
largely consumed.
A fourteen pound
radishisvery pop-
ular, and numer-
ous sea weeds are
used as food.—
Gardeners’ Mon.

—_—————

FuLL plans, spe-

ALL who are
interested in fire-
proof buildings and building materials should be fa-
miliar with the different kinds of hollow brick, porous
terra cotta, flat arches, partitions, furring, etc., manu-
factured by Henry Maurer & Son. Their system of
iron beam protection by means of hollow brick has
been adopted in the new building of the Equitable
Life Assurance Society, the Potter building, and other

servative management and successful business, is
giving to its patrons, upon its admirable plans (two
of which are copyrighted), the best results obtaina-
ble in the business. If you desire to know of the
particulars of this company, and the peculiar advan-
tages it offers, you will do well to addxess it at Hart-
ford, Conn.

© 1887 SCIENTIFIC AMERICAN, INC

cifications, and
details, ready for
the builder, of any of the houses illustrated in this pub-
lication, may be had on moderate terms at this office.
Special plans and specifications for the erection of
buildings of all grades are also supplied by us. Munn
& Co., architects, 361 Broadway, New York.
Plans for the alteration and enlargement or improve-
ment of buildings are also supplied.
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serir Gopper Weather Vanes

GILDED WITH PURE GOLD,
TOWZR ORBNAKENTS, CEURCE CROSSES, FINIALS, XTC.

. Vanes madefrom any
Drawing or Design on
Short Notice.

T. V. JONES,

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

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

i DEXTER BROTHERS' ENGLISH SHINGLE STAINS -+

Bos Tor MALS

n THE “ AUTOMATIC”

BLIND AWNING FLCTURE

They ventilate and
cool the room, giving
free circulation of air
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N AP = and refreshing shade,
L L N and do not interfere
- e N TV “?, —— with the ordinary use

R=A% — —-| 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.
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CEO. W. MARBLE, Sole Manu-
facturer of THE ACMKE WRENCIL,

The best made, all steel, and warranted, 5 sizes.
28 to 83 South Canal Street, Chicago, U. 8. A.

creosote.

The price is 75 cents a gallon for any color.

Sample Boards of Colors.

Are made of the very best English Ground Colors, and contain no benzine, water, or
They have been thoroughly tested by some of the best Architects in the country
during the past three or four years, and the colors are more lasting than any other stain,
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.

Send for

ALL OUR FURNACES ARE

ABSOLUTELY
Gas Tight

_ {Constructed with Simplicity & Economy.
Health&, Pure Warm Air.  No Flues
to Stop Up. No Mechanic
Regmred 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.

MANUFACTURED BY

Klein Furnace Co.,

280 and 254 North Ave., Rochester, N. Y.
Also Mfrs. o f Economist Steel Plate Ranges.

%" See thém and ﬁou will buy no other Warm Air
Furnace. very Heater Warranted.

Klein’s Stcel Plate Tubular Furnaces.

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

Standard Underground Cabls Ca.

\ GENERAL OFFICES:
9EB\ No. 91 FIFTH AVENUE, PITTSBURGH, PA.

« | Telephone Building, Cortlandt St,, New York.
Branch Offices : { T50°ERor Madtson Stroot, Chiragor

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

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

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

A DECORATIVE

—ARD—

Preservative Paint
OF GREAT VALUE.

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

Architects, + Buildérs, + and + House + Owners

All Work Guaranteed.

THE MOST VALUABLE
| Decorative and Preservative

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

Q
A»&’\’p AL suUB’g AT and for Buildings exposed to sea
g g breezes.

OSED%‘O THE WEF a Wiy

IN Synny wEATHER (1B i
SNl U. S. Gutta Percha Paint Co.

J. WILLIAM RICE,

FACE 15 NoT paMP O
President and General Manager,

0 g gy e
. Providence, R. 1.

RQ 4 9 - R SR
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Solar Iron Clad.

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

The Leibrandt & McDowell Stove Co.,

PHILADELPHIA and BALTIMORE.
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WOODWORKING

MACHINERY.

Improved Chain Bed Planer.

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

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

Perfection of Cleanliness and Durability.

SHARPLESS & WATTS, Patentees,
BAKER BUILDING,

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

I.. MANASSE,
IMPORTER AND MANUFACTURER,

88 Madison Street, Chicago, Ill.
i A AR

il —

P RN e r——

i ) B s gy S——

ARCHITECTS’ AND SURVEYORS’ SUPPLIES.

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

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

PRESSED BRICK CO.
189 & 191 La Salle St.,
CHICAGO,-1LL.

Front & Ornamental
Pressed Brick,

Architects, Contractors, Builders

Should not fail to examine the merits of

THE ORMSBY SASH BALANCE.

INOLD FRAMES. IN NEW FRAMES.

Superior to WEIGHTS and CORDS.

ORMSBY SASH BALANCE CO.,

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

ORNAMENTAL BRICK §

Brick and Terra-Cotta fur-
nished from any design. ¥
Bricks for Arches ground to
suit any radius.
Equal in Quality and Color}
to Philadelphia Brick.

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

ER'S
RNERS
IDE8R MANGER

N imariows.
1,zo§ﬁ%§%c!s

NO CUTTING
OF CARPETS.

PER TUBES

S-TETBRASS BRASSWIRE
Mention this paper.

Seientific Qumevican, Qrchitects and Builders Edition,
RUTHERFORD'S

METALLIC PAINT

WARRANTED NOT TO
FADE, SCALE, OR CRACK.

REQUIRES NO DRYER.

RUTHERFORD & BARCLAY, Manufacturers,

305 Chestnut St., Philadelphia.

\)
METALLIC
<PAINT2

weThi Motalintlo 19 i
= im - \‘T byiy o,
lm\\\\l}‘. ,m';‘::m!%

Cast Iron Gas and Water Pipes

1% to 48 INCHES DIAMETER.

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE.

CGLOUORESTER IRON WORERS,

GLOUCESTER OITY, N. I, \#s ». MicHELLON, Bec
SAMUEL R. SHIPLEY, Prest. A , Secy.
HENRY B. CHEW, Treas. OFFICE, WILLIAM SEXTON, Supt.

6 North Seventh Street, Philadelphia.

THE STAR VENTILATORS

ARE SUPERIOR TO ALL OTHERS.
The ventilating area is greater than any other that is storm-proof.

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

After competitive trial, have been adopted by the

. United States Government for their light houses in ™
this district. Received the only Award of Merit at
the Pennsylvania State Fair, 1886. Recommended by
theleading Architects, and always adopted wherever !
it is put In competition with any other for curing “»
gassy and smoking chimneys, and ventilating Fac-
tories, Light houses, Schools, Churches, Dye Houses,
Cotton and Woolen Mi Cars, Residences, Bath-
rooms or Water-Closets.

$ECTIONAL

RS
e

Prices and special di t d on applicati
MERCOCEANT & CO,
GENERAL MANAGERS,

Philadelphia, New York, Chicago, London.

Barnes’ Patent Foot-Power Machinery.

Complete Outfits for Actual Workshop Business. Lathes for Wood of Metal. Circular Saws,

Seroll Saws, Formers, Mortisers, Tenoners, etc., etc.

CONTRAOCTORS AND BUILDERS

who have no steam power can save themselves money and facil-
itate their business by using an outfit of Barnes’ Hand and Foot
Power Machinery. We have machines for ripping, cross-cut.
ting, scroll-sawing, mortising and tenoning, forming edges,
grooving, gaining, rabbeting, cutting dadoes, and turning.

Builders use our Hand Circular Rip Saw for the greater por:
tion of their ripping in preference to carting their lumber to a
mill within five minutes’ drive from their shops. The same is
true in regard to scroll sawing, mortising, tenoning, cutting
stuff for drawers, boxes, etc.

Buildcers using these machines can bid lower and save more
moncy from their contracts than by any other means.

Read the Following Letters from
Builders:

CLARENCE F. LEg, carpenter and builder, Morristown, N. J,, says: “I have had one of your Hand
Circular Rip Saws for about three months, and am much pleased with it. Have done the ripping for
15 houses in that time, which is over 40 miles through inch boards. Have ripped as high as 3-inch
plank, Table is also good for rabbeting; have rabbeted all jambs and sawed =~y ol
all drips for 200 windows.” E —
ALEX. SHIELDS, Lima, Ohio, Sept., 1882, says: ** A few days since, we had geatexssmm
some 150 small drawers to make for drug store ; the stcam power mill wanted ;’
50 cents each for making them. With my foot power machinery I made @&
{hem, and sayved $25 above good wageson the job.”

it desired, these machines will be sold ON TRIAL. The purchaser can
have ample time to test them in hisown shog) and on the work he wishes them
to do. Descriptive Catalogue and Price List Free.

No. 1994 Main St,,
59 FULTON ST.

CHAS E. LITTLE,22T202

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,

IS SUITABLE FOR VARIOUS KINDS OF WORK, IN CUTTING-OFF, RIP-
PING, MITRING, RABBETING, GROOVING, ETC. HAS POWERFUL
TREADLE MOTION, MACHINE-CUT GEARS, ADJUSTABLE TABLE
AND GAUGES, CUTS8 RAPID AND IS EASY TO OPERATE.

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

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

Machines on Trial. Catalogue Free. >

"E‘-.x'

W. F. & JOHN BARNES CO,
Rockford,

.

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

© 1887 SCIENTIFIC AMERICAN, INC
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Drawing
[nStraments.

Engingers’
Snpplies.

Of German, Swiss, and
American make. Drawing
Boards, T Squares, Colors,
Inks, Tracing Cloths and
Papers, Thumb Tacks.
Rules, Tapes, etc.
Albert Levy’s French Blue
Process Papers,

THE BEST IN THE WORLD
FROST & ADAMS,
Importers,

37 CORNHILL,BOSTON,
MASS.

Catalogue Free.

Bibb’s Celebrated Origina
BALTIMORE
FIRE-PLACE HEATERS,

To warm upper and lower rooms.

e y MO8t
Coal Stoves in the world.

B. C. BIBB & SON
Foundry Office and 8alearooms,
89 and 41 Light Street,
Baltimore,Md.
MARBLEIZED SLATE MANTELS.
@F Sendfor Circulars.

%
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Patented September 15, 1885.
Moorish Fret=-Work,
—OR—

INTERLACED WOOD-WORK,

Spiral Mouldings and Balusters.
C. 8. RANSOM & CO.,,
CLEVELAND, OHIO.

James N.Stout, 74 West23dSt., New YorkCity.

ESTABLISHED 1854,

DEVINE'S STEAM BOI-ER WORKS,

Marine, Locomotive, Tubuldr, 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. Tstimates
gladly furnished for any capacity.

PETER DEVINE,
387 8. CANAL S8T., CHICACO.

Ay o
B TALYL

For STEAM COILS

and RADIATORS
Direct and Indireet.

Most Simple and
Rellable Alr Valve
Made. Nothing to
Cet Out of Order.
Has No Movable
Plece. No Loose
Thimbles to Fly Off.
Every Valve Is Thor-
oughly Tested, and
Warranted to QGive
Satisfactlion.

o

Thos. L. McKeen, i

i

T

EASTON, PA.
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THORN SHINGLE & ORNAMENT (O,

SOLE MANUFACTURERS OF

The Best and Cheapest Metallic Roofing

TILES AND SHINGLES

YET OFFERED TO THE BUILDINGC TRADE.

The Horseshoe Spring-Lock Shin, tgl
any other shingle now in the marke
covering. Two (2) sizes.

THORN'S PATENT ROOFING and WALL TILES,

cotta earthen tiles, and are be he cost. Four (
All the above goods are packed a
For particulars, price lists, etc., address

THORN SHINGLE & ORNAMENT CoO.

et produced in metal.
designs or sizes are made.
uare to the box and delivered f. o. b. cars in Philadelphia.

e (Patten’s Patent) just out. This Shingle can be put on in one-half the time it requires with
Is cheap, durable, secure, thoroughly water-tig|

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

On the roo:

12th & Callowhill Streets, Philadelphia, Pa.

t and makes a good appearance as a roof

Horseshoe Spring-Lock Shingle,

WOODWORKING
MAOHINE_RY-

No. 2 Saw Table.

No. 2 Pony Planer.

ROOFING * SLATE.

The AMERICAN BANGOR SLATE CO.,

Miners and Manufacturers of hest Pennsylvania Black Roofing Slate,

BANGOR. PENN.

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

No. ll Variety Moulder.

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

WOOD WATER PIPE.

IN. Y.

’/ // ///

(Iron Beam Protection. Patented June 3, 1884.)
HENRY MAURER & SON,

MANUFACTURERS OF

FIRE-PROOF MATERIAL

Of every description Hollow Brick made of Clay for
Flat Arches, Partitions, Furring, etc. Poro ,
T'erraCotta, Fire Bricks, etc., etc.

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

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

Dodd Shutter Worker

THE DODD MAN'F'G CO.
19 PARK PLACE NEW YORK.

WOODWORKING gy
WITH RUBBER HANDS AND FEET.
MACHINERY el St 4 Jusbia

Now Patents & Important Improvements.
U. S. Gov't Manufacturer.
ll.Pamphletof 160 Pages SENT FREE.
A. A. MARKS,

701 Broadway, New York City.

FOR
Chair, Furniture and
Cabinet Mills, Pattern
Makers’ use, etc.
Rollstone Machine Co.
48 Water St., Fitchburg, Mass.

FINE TAPS AND DIES.

AT —

LIGHTNING

VA G VAR A -——

stitute. A Jegitimate artists’ 3
draughtsmen’s tool Applies color by(H
a jet of air. Greatly economizes time!
in mechanical, engmeer ng and archi- \@
tectural drau ting. Send for de- \§

seription. A BRUSH MFG. CO.
80 assau St., Rockford, Ill.

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

Wiley & Russell Mfg Co., Greenfield, Mass.

MANUFACTURERS OF

- ROWLETT’S INDEPENDENT

WEATHER STRIP.

AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL
(EXPOSITION 1884

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

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

SEND FOR CIRCULAR. SAMPLE STRIP, PREPAID TQ ANY
PERSON ON RECEIPT OF § | 0O. ADDRESS

RICHMOND WEATHER STRIP CO.Ricamonp. Ino.

P0.Box 282. Factory 217 N.6TH StreeT

MENTION THIS PAPER

MOND WEATHER STRiP CO.
y"‘

!

[

MANUFACTURED BY

CUSHMAN BROS.

& CO,,
BOSTON, MASS,

All Shades and Upholstery Goods at
Bottom P’rices.

‘ANGLU-AMBRIEAN il RUUPINH (0

4[!‘“ all i) W“'l“n“’ \ﬂ|||| =i
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[ronaTin Roofing
FINE DV\I;OELLINGS.

Handsome, Light and Durable,

Gaivoleaded = Kalameined Iron

SEND FOR OIROVLARS.
Office, No. 18 Penn Bldg.  Plttsburgh, Pa.

‘H”vu AY

CI LA REK'S
Ventilating, Drying, and Exhaust Fans.
64-Page Catalogue Free.

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

The Great

Church I.IGHT

FRINK’S Pntent Meeton sin
‘the Most 1,
heapest and the BestLl
for Churches. Storea Bho
Parlors, Banks, O

to.ch h d the
T Pr FRINK, 551 Pet-rl st..N.Y.

A dn{)ted

ses of

A rchitects Bullders
Contractors, Car-
penters, Farmers,
and others. Simple
in construction.
Kurnished with or
without compass.
@ Will cover more
points than any low-
priced inst rument in
the mark et. For
short distances it
will do all that is
require of an ex-
ensive instrument.

8C] l’Ptlve circular
and price-list free.

JOHN W. HARMON, Manufacturer,
65 Haverhill S8t., Boston, Mass,

[LLER. SOLEMFR.
<7 MILWAUKEE WIS.

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

Manufacturers and Importers of

PHOTOGRAPHIC

INSTRUMENTS,
Apparatus and Supplies,

OF EVERY DESCRIPTION.

Sole Proprietors of the Patent
Detective, Fairy, Novel, nnd
Bicycle Cameras, and the Cele=
brated Stanley Ory I'Iates.

Amnteur (utfits in great varie-
ty from $9.00 upward. Send for
Catalogue or call and examine,

§¥ More than Forty Years Bstab-
4" lished in Vihis lime of Dusiness.

SEND FOR
CATALOGUE

S 1 ABLISEND 1837.

I:.. e I. J.

W EHEITE,

—MANUFACTURERS OF—

EDCE TOOLS AND MACHINE KNIVES,

COOPERS’, CARPENTERS’ AND SHIP

TOOLS, etc., FULL LINE CHISELS,

314 EXCHANCE STREET, BUFFAI.O, N. Y.

© 1887 SCIENTIFIC AMERICAN, INC
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ROOFING TILE.

Bricks, Tiles

—— AND —

Terra Cotta.

RECENTLY PUBLISHED

A PRACTICAL TREATISE ON THE MANU-
FACTURE OF BRI1CKS, TiLES, TERRA COT-
TA, ETC. Including Common, Pressed, Or-
namentally shaped and Enameled Bricks,
Drain Tiles, Straight and Curved Sewer
Pipes, Fire Clays, Fire Bricks,Terra Cotta
Roofing Tiles, Flooring Tiles, Art Tiles,
Mosaic Plates, and Imitation of Intarsia
or Inlaid Surfaces ; comprising every im-
portant product of clay employed in
Architecture. Engineering, the Blast
Furnace, for Retorts, 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 colors,
composition and application of glazes,
ete., including full detailed descriptions
of the most modern machines, tools,
kilns, and Kiln roofs used. By CHARLES
TaOMAS DAvIS. Illustrated by 228 en-
ravings and 6 plates. 8vo, 472 pages.

%rice $5.00.

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

ABSTRACT OF CONT'ENTS.—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 o‘t‘ Bricks by the hand process. Chapter V.
Brick Machines. Chapter VI. Fire Clays, Fire
Bricks,and other products, and the necessary ma-
chines. etc. -Chapter VII. Terra Cotta. Chapter
VIII. The Manufacture of Roofing Tiles and Sewer
Pipes. Chapter IX. Ornamental Tiles, etc. Index.

¥ An IMustral d Circular, containing_the full
Tahle of Contents of this important book, will be sent
free and free of postage to any one in any part of
the W ld who will furnish us with kis address.

¥ Our larye Catalogue of Practical and Scienti-
fic B nks, 96 pages 810, and our other Cataloguesand
Circulars, the whole together covering every Branch
of Scwngg applied tfi) the Arts, .rtten-t;= ft'r;le: %Ed 15;,“ %

ostagc to anyone, in any part o orld, w
11;)01, send us his address.

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

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

THE ARCHITECT’S AND BUILDEIS’S
Pocket Companion

AND PRICE BOOK.

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

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

Enlarged, Revised, and Corrected. Inone volume,
368 pages, full bound, in pocket book form, $2.00 ;
bound in muslin, $1.50. By mail, free of postage,
to any part of the world.

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

A Great Repository of Practical and
Scientitic Information,

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

Just Ready. Price #2 J.'ﬁé'{r Ydo?t--ge to any address in

The Techno-Chemical Receipt Book

Containing Several Thousand Receipts, covering
the Lavest, most Important, and most Useful Dis-
coveries in Chemical Technology, and their Practi-
cal Application in the Arts and Industries. Edited
chietly from the German of Drs. Winckler, Elsner,
Heintze, Mierzinski, Jacobsen, Koller, and Hein-
zerling, with additions by William T. Brannt.
Graduate of the Royal Agricultural College of
Eldena, Prussia,and William H.Wabhl, Ph.D.(Heid.),
Secretary of the Franklin Institute, Philadelphia,
author of * Galvanoplastic Manipulations.” Iilus-
trated by 78 engravings, in one voloume, over 500
pages, 12mo, closely printed, containing an im-
mense amount and a great variety of matter. Ele-

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

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

HENRY CABEY BAIRD & CO.,

Industrial Publishers, Booksellers, andImporters,

Shimer’s Variety Moulder, with
Surface Moulding Attachment.
panels with pattern guided by pin that automatically takes its position when you

FUR SINKIN start the Machine, and drops out of the way when you stop it. The Cutter in the
overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the
handle shown in the cut attached to an eccentric lever that is automatically locked to the one position

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

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

You never tire of the make up of this Machine, which is as simple and effective as
it i8 durable,

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

SAMUEIL J. SHEIMER,
MANUFACTURER of the SHINER CUTTER HEADS and SPECIAL WOODWORKING MACHINERY,

MILTON, PENN.

e MO REDUGING VALVE

IVES SATISFACTION WHEREVER USED

OFFICE 22 CENTRAL ST. BOSTON. MASS.

STEAM HEATERS
—AND—

Steam Heating Appliances,

The Globe Steam Heater.

Manufactured by

Globe Steam Heater Co.,
North Wales, Pa.

*19)89H WE)S 9QO[H) JO MAIA [¥UO[IOI

a0k I

ALL SIZES. PORTABLE and

BRICK SET.

Patent Sclf-Cleaning Ash Pit

Obviates labor, dirt,and an-

Common Sense Clinker-

noyance. Surc preven-

Crushing Grate. Great sav-
ing of labor and fuel.
Perfect Dump.

tive from fire caused

by hot ashes.

Patented and Manufactured by

Tha Seheen Headar 13 Honth Elovanth St,
and Stave (0,2 Philadelphia.

Office and Salesroom

810 WALKUT ST., PRILADELPHIA, PA,, U.8. A,

“BUILDING

Architectural Weekly.

Published Every Saturday,

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

Subscription, . . . . . . $6ayear.
Sample subscription of three months, . . $1.50
Single Copies, . . . . 15 cents.

20:
MONTHLY NUMBER.

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

details.

Subscription, . . . . . $1.75 a year.
SamPle subscription of three months, . 50 cents.
Single Copies, . . . . 15 cents.

:0::

NEW BOOKS.

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

Architectural Studies.

Vol. XXI.

JUST PUBLISHED, PART 6.

to $2,500 Houses, giving perspectives, ele-
vations and ‘plans. with'speciﬁcaﬁun£ bills of ma-
terials and estimates of cost. One Paper Portfolio,

12 plates, Pric , $1.00.
PLATE. PLATE.
1.—$500 House. VII.—$1,000 House.
IL.—$700 . VIIIL.—$1,000 .
III.— . IX.—$1,200 .
IV.— . X.—$1500 «
V.—$900 . X I.—$2,000 .
VI.—$1,000 «» XII.—$2,500 «
————

PART 7.
INTERIOR WOODWORK

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

Plates XIII and XIV.—Two China Closets, with
details. X V.—Parlor Mantel, with details. XVI.—
Book Shelves, with details. XVII.—Staircase
Screen, with details. XVIII.—Two Bedroom Man-
tels, with details, XIX and XX.—Entrance Hall
and Staircase, with details. XXI.—Bathroom, with
details. XXII.—Hall Fireplace, with details,
XXIII.—Library Bookcase, with details. XIV.—
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 ('Jase, 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; 33, Prescription Counter with
Details; 84, Perfumery Case, with Details; 85, Wall
Shelving, with Detaiis; 36, Cashier’s Desk, with
Details. One Paper Portfolio, Twelve Plates,

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

MODERN
Architectural Practice.

A Large Comntry House in Detail

By BRUCE PRICE, Archt.

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

Price, $5.00.

:0:
Architectural Studies.
VOIL. T.

One Large Quarto Vol., Clotl, Price $5.

Containing 60 large Lithographic
Platesi

treating oun the tol-
owing Subjects.

PART 1—LOW _ COST HOUSES, g
prize designs, with elevations, Elans. details, speci-
fications, bills of materials, and estimates ot cost.
12 large (11x14) plates of practical designs, costing
from $500 to $3,000.
PAKT I1.—STORE FRONTS AND INTERIOR
DETAILS. 12platesand descriptive letterpress.

PART 111,—STABLES. Containing 12 plates
of Stables, suitable for village lots, ranging in cost
from $300 upward.

PART IV. SEASIDE AND SOUTHERN
HOUSES, 12 plates of designs for Cheap Houses,
with ample verandas, suited to a summer climate.

Average cost, $
PAR BUILDINGS.

includin,

1,500.
T ¥.—-0OUT- Containing 12
Blateq of designs of Small Stables, Summer Hougses.
avilions, Privies, Fences, Gates, etc.
Each of these 1!.nu'l:s, may be obtained separately
when desired. Paper portfolio, 12 plates and de-
scriptive letterpress, $1 each.

W. T. COMSTOCK, Publisher,

SEND FOR ILLUSTRATHD OATALOGUR.

© 1887 SCIENTIFIC AMERICAN, INC

23 WARREN ST., NEW YORK.
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BOULT'S
PATENT
REVERSE
MOTION

Paneiling. Variety Moulding & Dovetailing: Machine.

SIMPLE, DURABLE, AND EFFICIENT.

Cwam, SwiTzEALanD. May 6,81,
The Battie Creek Machinery Co.
Battle Creek,
Gentiemen.—-Tte as
Mo

CUTS PANELS OF ANY DE-
SIGNOR STYLE OF MOULD.
INTHE SOLID WOOD. WITH
NEATNESS AND DESPATCH

IS A FURST-CLASS SHAPER
EDGE & SCROLL MOULDER

DOES GENERAL COVLTAILING.
WITH THICK OR THIN STUFES

¢ . 2y
Ancio-Swiss Cono Mtk Co |

~IMPROVED SOLID STIEEL CUTTERS |

FOR ALL KINDS OF VARIETY MOULDERS

~ MADE TO ORDER
M‘ AND

fices, Public

r

Scientitic merican, Architects and Builders Eeition.
VENTILATOR.

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

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

v

EVERY VARIETY OF
PLAIN and FIRE PROOF

BUILDING PAPER,
ASBESTOS PAPERS,

Waterproof and Inodorous Papers, I’lain and Corru-
gated Carpet Linings, Deadening Felts, Roofing Ma-
terials, Tarred Board, &e., &ec.

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

H. F. WATSON, Manufactur, ERIE, PA.
Daily Capacity of Mills, 60 Tons.

Patented May 4th, 1886.

A TR
‘ ‘;‘.H' ‘

i

itiw ;L

w;

LS 7ASL/S/HALEL) /FES

SR THE HAYES P

T3

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

Institutions, &c., allowing ventilation without '
Manufactured and sold,

s
g ,A’ 7

ESTABLISHED 1843.

Send for Pamphlet

Sample of Work. e
K MACHINERY CO.

REE P TUIGHIGAN, U 5 A

CARPENTER and BUILDER
ORNAMENTAL RUSTIC
WORIXK.

Medals from American Institute,

P. O. Box 140.

Manufacturers of

Staie Fittings and Fixtargs,

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

POULTRY YARD APPLIANCES, ETC.

Low estimates furnished to Architects, Builders,

JOHN WHEELER,

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

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

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.

sviven] NATURAL WOOD ORNAMENTS,
&Wﬂ W/ PANELS, ROSETTES, BORDERS, CORNER BLOCKS, ETC.,
%ﬂ& g For Builders, Interior Decorators, Furniture Manufacturers, etc. 150 Designs.
;)f\g‘\"’ﬁ ggs Patent Papyrus Center Pieces and Ornaments.
2 N :

5;_7 W},\\§, Send 50 cents for board with 12 samples, $6 for board with 100samples. Cat-
10N
1 20 TN P e

C. FOXWELL, JR., & CO.,

Mantels in Wood, Slate, and Tile,

Artistic Open Fire-Places and Appartenances,
SHOW ROOMS : 607 and 609 Pullman Building, '
CHICACO, ILL.

alogue on application.

ALBERT KOMP, F oo e s Socat ferry. v 1S ST

PARQUET FLOORS

(BUTCHER'S PATENT).
The only Wood Flooring made on the correct principle, being laid with

N
.
\/

o\ 7Fy [} perforated metal tongues so that Floors of any thickness from inch u
: \’fg\'i"{ § can belaid and blind-nailed. v A P
1 _‘:Q\}‘:. : Butcher’s Boston Polish is the best finish for Hardwood Floors. For sale
! LR _“7. ¥R by agents in all large cities. Full information on application to

THE BUTCHER FLOORING CO.,
BOSTON,

MORSE ELEVATOR WORKS.,
Morse, Williams & Co.

Successors to CLEM & MORSE,

Pagsongep s or s s

% Freight ELEVATURB

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

171 Tremont Street, MASS.

|

Carpenters, Masons, etc.
Catalogue Mailed on Application.
SAMUEL S. BENT & SON,
No. 111 Chambers St.,, New York,N.Y.

-‘»
LiulD GLUE

Used by thousands of first-class Manufacturers [ 1ag yp
and Mechanics ontheir best work. Its success{ _ING)
way. possibie. Romember trat T HE ONLY GENUINE
way possible. Remember thal

LePage's Lignid Glue is mlnuMureE solely by the

RUSSIA CEMENT C0,, S0 S2u58: Mase
FIRST-CILASS

HEATING APPARATUS,

J. REYNOLDS & SON,

Thirteenth and Filbert Streets, PHILADELPHIA, PA.,
—MANUFACTURERS OF—

Steel Air-Tight Furnaces,

KEYSTONE
STEEL FURNACES.

BRICK-SET and PORTABLE.

CREUSUTE/D
W
SAM:CABOT
‘ILBY STREETY

LBY
70KILY B osToN
SEND FOR CIRCULAR

0 TAINS

FOR SHINGLES,

Ty

, e

For Anthracite

and Bituminous Coal or Wood.

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

rassencer ELEVATORS,

MANUFACTURED BY

HOWARD IRON WORKS,

BUFFALO, IT. T.

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

| GRAVES’
LEVATORS,

PASSENGER and FREIGHT,

MANUFACTURED BY

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

H

Special Offer

To the proprietors of Planing Mills, Sash, Door
and Blind Factories and wood-workers general-
ly. Upon receipt of business card we will send

you a copy of our special ‘‘ Planer’ catalogue,
nowon press and wlll soon be ready for delivery.

COODELL & WATERS,
3031 Chestnut Street,
PHILADELPHIA.

BRANCH OFFICE: 46 Cortlandt Street, New York.

© 1887 SCIENTIFIC AMERICAN, INC
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HINTS TO CORRESPONDENTS.

Names and Address must accompa'}x{ all letters,
or no attention will be paid thereto. is is for our
information, and not for publication.

References to former articles or answers should
give date of paper angegsge or number of question.

Inquiries not answel in reasonable time should

e repeated; correspondents will bear in mind that
gome wnswers require not a little research, and,
thougre We endeavor to re%ly to a]] either by letter
or in this department, each must ta ke his turn.

Special Written Information on matters of
personal rather than general interest canmot be
expected without remuneration.

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) E. A. H. says: The inside walls to
the basement of my house are rough brick, and damp-
ness from the earth outside comes through. Is there
anything I can put on the walls to prevent it ¥ A. Rake
out all the joints and clean the wall thoroughly ; then
plaster it carefully half an inch thick with a mortar
made of Portland cement one part, sand one part. To
be applied in a dry time, when no water is coming
through the wall. The mortar is held up by the wall,
and any considerable thickness of mortar tends to drag
itself off by its own weight. The more the mortar is
worked into the joints, the better. The cellar bottom
may be covered with same material, but should be two
inches thick.

@) J. F. L.—Water meters are read in
the same manner as gas meters. The 1st dial is cubic
feet up to 100 ; 2d dial is cubic feet by 100 for each
figure’; 3d dial 1,000 cubic feet for each figure, and so
on to the 6th, each dial indicating 10 times the amount
of the whole of the preceding dial. Always read the
figure behind the index in the direction that it moves.
The index hands alternate to the right and left in their
motion, to accommodate the plan of gearing.

@3) L. S. says: (1) I am about to build
a small dwelling house, and am at a loss to know
whether to build of brick or frame, and whether to use
brick or stone for a foundation. Location high and dry.
faces north, and is exposed on all sides. A. The best
material for the house is brick ; foundation of brick or
stone, whichever is cheapestin your place. 2. How can
I heat an attic room, from a lower room used as a din-
ing and sitting room? Ithought of using a register, or
allow the pipe of stove run through ceiling of lower
room, and use a drum in the upper room. The upper
room is to be used as a sleeping room. Which would
be the better of those two ways of heating? A. Heat-
ing the upper room by drum is effective and economical.

@ R. K. T., of Unadilla, N. Y., asks
if he should use pure cement or cement and sand, and
in what proportion, for a chimney cap. A. Use good
Rosendale cement, one to one of sand, or Obelisk Akron
cement, one to one, and we should prefer to use the
latter at the same price. The cap is formed on the-top
of the chimney in a wooden mould previously made, in
accordance with the required design. In using Rosen-
dale, care should be taken to mix it up with about 33
per cent of its own weight of water, and about 25 per
cent if Obelisk Akron is used; the latter is the quickest
setting, and in the proportion of one to one is slightly
superior to Rosendale.—The tallest chimney in the
world is not the German chimney, so widely quoted as
such, but Townsend’s chimney at Glasgow, Port Dun-
das, Scotland, which rises 454 feet from the ground line
and is some 18 feet higher than the great chimney ut
Metternich, Germany.

5) A. D. T., of Wheeling, W. Va., sub-
mits a sketch of a cottage in perspective, accompanied
by a plan, and is ambitious. He desires to become an
architectural draughteman and wishes advice as to how
to proceed. The sketch is rather faulty in its per-
spective, the point of view not having been well chosen.
Would recommend Mr. F. A. Wright's book on archi-
tectural perspective for beginners, which can be sup-
plied from this office, also ** Building Superintendence,
by T. M. Clark, and Rivington's Notes, or Leddon’s
Notes on Building Construction. Learn to draw and
sketch free hand in India ink. Never task the patience
and time of an editor by sending to him a pencil sketch.
Even working drawings are now made in ink, and none
other are acceptable. No scale nor elevations are fur-
nished with the drawings, so that we have no means of
verifying the correctness of the quantities which are
given.

(6) A. W. H., architect, of Westfield,
Mass., says: [ Lave some redwood shingles that when first
put on the sides of buildings, oiled first rate, but after
they had been on a short time they would turn, some
dark and some light colored. Is there any way to over-
come this? We believe not. Water froma a rcdwood
shingle roof will be almost black owing to the coloring
matter in the wood, and yet this water will not stain
the whitest of clothes. It is said by those who have
used it to be the best water in which to wash clothes
that was ever known. The only remedy for the dis-
coloration of the shingles inspots is to use great care
in the sclection of the wood from which the shingles
are made. Young redwood trees, known by their darker
color, will stain in spots, but wood from old trees will
make a shingle that will be comparatively uniform in
color, We believe, however, that if theshingles were
impregnated with paraffin before laying, no discolor-
ation would ensue, for that would make the shingles
impervious to water. We do not know, however,
whether it has yet been tried.

(7 H. E. W., of La Crosse, Wis., asks
for a method of making tar and gravel or composition
roofs. Cover the board roof with thin, soft, spongy
straw paper used in making paper boxes, which comes
inrolls, Lay in course up and down the roof, and lap
over, then spread on several coatings of the following

(Continued on page x.)

Sciendific Duevican, Jrchitects and Builders Edition,

VBusiness and Personal.

Any person having a new invention may, without charge,
consult MUNN & CO., Scientific American Office,
861 Broadway, New York, for advice how to obtain

a Patent or Caveat. Our Hand Book of Instruc-

tions relating to Patents sent free.

*“A new edition of Trautwines Civil Engineers’
Pocketbook is now ready. There are many improve-
ments, including additional tables for Kutter’s formula,
a new table of foreign coins, etc., ete.”

60,000 E'merson’s 1887 2% Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U.S. A.

Wanted—A locomotive draughtsman. Must be a first
class man. Write “ L.,”” care of 6 Hanover St., Boston,
Mass. Give places worked at, age, and pay wanted. All
letters will be answered.

For Sale—One 100 H. P. Buckeye Engine.—Ou ac-
count of our putting in « 300 H. P. Corliss engine (July 1)
we offer for sale a Buckeye engine, 100 H. P., in first class
order. Can be seen running at factory of Seabury &
Johnson, East Orange, N. J.

Electric Mats, Burglar Alarm, under Carpets. Only
Security. (Thieves remove panel or glass. Old Alarms
worthless.) Invaluable. Stores, Offices, Door Open.

8. 8. Applegate, Camden, N. J.

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

Stationary and boat engines, boilers. Bestand cheap
est. 1to 10 H. P. Washburn Engine Co., Medina, Ohio.

Water powerand mill gite on the Little Elk, at North-
east, Md., half way between Philadelphia and Baltimore.
25 feet fall. The old Crawford Mill property. Plenty of
stone and timber for building uses. Must be sold to close
an estate. Call on or address John M. Simpers, North-
east, Md.; or A. D. Atkinson, New Brunswick, N. J.

An undivided half of a metallurgical patent, having
about 13 years to run, will be given for prosecuting in-
fringers to final judgment in the courts. The damages
accruing against infringers are already about $5,000 a
day. Address Inventor, room 8, 3d tioor, 160 Broadway,
New York.

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

For the latest improved diamond prospecting dri'lls,
address the M. C. Bullock Mfg. Co., 138 Jackson St.,
Chicago, 11l.

The Australian-American Trading Co., 20 Collins 8t.,

West Melbourne. Sole agencies for American novelties
desired. Corr licited. Care of Henry W.
Peabody & Co., Boston.

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

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

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

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

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
“Little Wc .” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
C outfit for plating,ete. 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 I1aven, Conn.

Cutting-off S8aw and Gaining Machine, and Wood
Working Machinery. C. B.Rogers & Co., Norwich, Conn.

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

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

Use Ainsworth’s Belt Ciamp. See advt. next issue.

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

‘We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 and 421 East 8th Street, New York.

Cushman’s Chucks can be found in stock in all large
cities. Send for catalogue. Cushman Chuck Co., Hart-
ford, Conn.

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

Hoisting Engines. D. Frisbie & Co., New York city.

‘“How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas.C. Hotchkiss, 120 Liberty St.,
N. Y.

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

Patent swing cut-off saw, with patent shield for saw.
Rollstone Machine Co., Fitchburg, Mass.

Astronomical Telescopes, from 6/ to largest size. Ob-

servatory Domes, all sizes. Warner & Swasey, Cleve-
land, O.

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

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

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

-1 timtim A merican

FOR 18%7.
The Zost Popular Seientific Paper in the World.

Onl .00a Y inc lud ding Post. . Weekly.
I 83000 e e e Weekly

This widely circulated and splendidly illustrated

paper is publisked weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New [nventions, Novelties in Mechanics, Manuf:uctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.

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

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

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN wil: be supplied gratls for every club of five subscribers
at $3.00 each ; additional copies at same proportionate
rate.

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

able to
MTITIT & CO.,
361 Broadway, New York.

T EX X

Scientific American Supplement.

This is a separate and distinct publication from
THx SCIENTIFIC AMKRICAN, but is uniform therewitb
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, Archaology. Astronomy,
Chenistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Tecbnology, Manufacturing Industries, Sanitary En-
gineering. Agri e, Hor e, I tic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and alliea
subjects is given, the whole profusely illustrated with
engravings.

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

Price for the SUPPLEMENT for the United States and
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
tor one year for $i.00. Address and remit by postal
order. express money order, or check,

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

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMKRICAN i8 now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India. Australia. and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazi,
Mexico, and all States of Cenural and South Amerieca.
Terms, when sent to foreign countries, Canada excepted.
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold
for both SCIENTIFIC AMKERICAN and SUPPLEMENT fo:
one year. Thisincludes pcstage, which we pay. Remit
br vostal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,

Building Plans and Specifications.

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

Those who contemplate building, or
who wish to alter, improve, extend, or
add to existing buildings, whether wings,
porches, bay windows, or attic rooms, are
invited to communicate with the under-
rigned. 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 'T1FFANY

Grass CoOMPANY

MEMORIAL WINDOWS
GLASS WORK DECORATIONS

Designs and Estimates submitted.

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

333-335 Fourth Avenue, New York,
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WORCESTERS

UNABRIDGED QVARTO

DICTIONARY

With or without Denison’s Patent Index.

Edition of 188%7.
ENLARGED

BY THE ADDITION OF

ANewPronouncing Biographical Dictionary

of nearly 12,000 personages, and

A New Prononneing Gazetteer of the World,

noting and locating over 20,000 places.
Containing also’

Over 12 500 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.

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

Every edition of Longfellow, Holmes, Bryant, Irving,
Whittier, and other eminent American aut. ors, follows
Worcester. * It presents the usage of all real, English
writers.” It is t e authority of the leading magazincs

and newspapers of the country and of the Nauonal De-

urtments at Washingt

Oliver Wemlell Holmes says:

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

The Recocnised Authority on Pronunciation.

Worcester’'s Dictionary presents the accepted usage of

our hest public speakers, and has been regarded as the

r eading orators, Everett, Sumner, Phil-

Ilps. Garﬂe d, Hillard‘ and others, Most clergymen and
lawyers use Worcester as authority on pronunciation.

From Hon. Chas. Sumner.
“T'he best authority.”

From Hon. Edward Everett.

* His ortl phy and pronunciation represent, as faras
I am aware, he most approved usage of our Innguage Y

From Hon. James A. Garfield.

“The most reliable standard aut.hom.y of the English
lapguage as it now written and spoken.”

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

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

J. B. LIPPINCOTT CO.,

PUBLISHERS,
715 and 717 Market St., Philadelphia.

Building Superintendence.

A Manual for Young Architects, Students, and
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 Schoel
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 thesubjectsrelating to perspective, plane
and panoramic, and will be of great value to all
architects and artists, and others interested in the
problems of art. Thescientific and pictorial aspects
of these investigationsare carefully and thoroughly
considered, both independently and in their con-
nection with drawing ; and the propositions of the
author are illustrated by plates of architectural
objects and perspective plans.

**Much that Prof. Ware has to say is as pertinent
to the work of the landscape or historical painter
as to that of the architect. 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. 1 vol. 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 knglish 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.



COLORS

TINTIN STRICTLY PURE.

For Painters’ and Builders’ Use.
Cannot e excelled for PTRITTY and FIXNNEINIESS.

MANUFACTURED BY
EDW. E. JILLARD,

EUREKA COLOR WORKS,

1643 NORTH TENTH STREET, PHILADELPHIA, PA.

Bricls Malking Maohinery.‘

'

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

OEAMEBERS BROTEER & CO,,
PHILADELPHIA, Fifty-second St., below Lancaster Ave.

EUREKA SPIRAL SCREW DRIVER.

Will drive a screw by pushing on the end of handle in 4 of the time of the old method. C. E. Jen-
ning & Co., N. Y. Agents, and all the principal Hardware f)ea.lers throughout the world. Made in two
sizes, price Tor each $1.25 and $1.50.

AR

]

HOT-WATER HEATIN

<N

| For Grosahouses &nd Dwellngs

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

SEND 3 CENTS POSTAGE FOR ILLUSTRATED CATALOGUE.

Warrers Natwral Asphalt Roofing.

FINALLY PERFECTED AND TESTED BY TEN
YEARS OF PRACTICAL USE.

Trade

Mark,
S

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

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

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

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

plication.
“Composite” F'elt

FOR ROOF FOUNDATIONS.

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

Send for Circulars and Samples.

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

= WHOLESAILE DEALER IN——e
Lumber and Shingles,

OSWEGO, N. Y.
FOR PRICES.

VW~

F. W. DEVOE & 0.

(Established 1852),

PURE
MIXED
PAINTS

We desire to call attention of consumers to the fact
that we guarantee our ready mixed paints to be made
only of 'Bure linseed oil and the moest permanent pig-
ments. They are not ‘‘Chemical,” * Rubber,” * Patent,”
or * Fireproof.” 'We use no secret or patent method in
manufacturing them by which beazine and water are
made to serve the &ur se of pure linseed oil. Sample
am-ds, containing esirable shades, sent on applica-

on,,

FINE VARNISHES,
WOOD FILLERS,

BLINDS and SHUTTERS

ARE NOW MADE

Blind Tenon

i A DESIRABLE

IMPROVEMENT.

202

% Our outside work is put
together with paint.

202

‘We also manufacture

DRESSER DOORS

AND
OUTSIDE SHUT- WOOD STAINS.
ARTIST'S MATERIALS,
TERS. MATHEMATICAL INSTRUMENTS.
Catalogues of our different aeparcments to responsible

102

parties.

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

Cor. Fulton and
William Sts.,
NEW YORK,

PENTIELD & VAN AUKEN, Oswego, N. 1.

THE NEW, CHEA

“ADAMANT”
WALL PLASTER.

MANUFACTURED BY

P AND ONLY SUPERIOR SUBSTITUTE FOR
COMMON PLASTER.

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

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 plaster, to saturate the building with water.
NManufacturing
e, occupied the next.
cmpany. It does not crack or fall off, even in case of leakages.
a— It is applied easily by any good mason.
OFFICE:

63 EAST GENESEE ST,
SYRACUSE, N. Y

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

t¥ FOR PRICES AND ESTIMATES, OR FURTHER INFORMATION, APPLY TO OR ADDRESS THE COMPANY,

© 1887 SCIENTIFIC AMERICAN, INC
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IMPORTAINT

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

ROSENBERCS | st
ASTIC

MARK

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

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

Requiring great duras
bility, use No, 2 ELAS-
TICA FINISH,

For

Outside Work,

Requiring extreme
durability, use No. 1
ELASTICA FINISH,

RECISTERED

FINISHES

NO.l ¥ NO.Z.

WORKS:

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

e . STANDARD VARNISH WORKS,

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

Send for Samples and Full Particulars.

MINERAL WOOL!

INDESTRUCTIBLE. FIRE-PROOF. SOUND-PROOF.
FROST-PROOF. VERMIN-PROOF. ODORLESS.

For Deadening, Fire-Proofing, Insulation of Heat and Cold in Build- '

ings, Prevention of Frost in Water or Gas Pipes.

(Patented May 29, 1883.)

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

Western Mineral Wool Co.,
CLEVELAND, O.
s

SFM [);{:0

Box ( 23.

> ‘8 .un “mns

HOT-AIR PIPES

STEAM GAS s WATER
——== PIPES =

HILMINGCTON.DEL.

These coveri: eyond 3u%tion are the best non-conductors of heat known to thescientificworld. They
are easily ap n{\sed, very durable, and irdestructible. 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 awag'
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved
h J. F. Wood & Co.’s Great American Pipe Covering.

It sends the heat where wanted. It protects the woodwork near from fire.
in fuel. It prevents water and gas pipes from freezing.
and water have no effect on them. They do not powder

gplicatlon They are neat and regular in appearance.
paste or cement of any kind.

PATENTED IN UNITED STATES AND GAIADM
—-h-sx

for not giving a supply of hot air,

Itis a great saving
It prevents the condensation of steam. Fire
N, char, nor crack. 'They are cleanly in
They are apphed to pipes without the use

—

> THE BRlDGEPORT WOOD FINIS G CO 4

e NEwN LFOR‘D,\\,JNN <

HEELER; PATEM \me FII LER
BRLL\NIGS LITHOGEN &I LIGATE JYAINT

LITHOGEN PRIMER. . WOOD STAINS
SILEX FLINTAW FELDSPAR.

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WO0OD FREE TO ANY ADDRESS.

<
<
\

<

THE HENRY DIBBLEE COMPANY,
MANTEILS, GRATEHES AND TIIL.ES.
General Agency
Tow’'s .Arxt Tiles, Ma<wr’'s IEnglish Tiles,

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

266 & 268 Wabash Ave., Chicago.

York Avenue, Fourth

PAINT

MORTAR

ESTABLISHED 1844.

SAMUEL H. FRENCH & CO.,

and Callowhill Sts.,

PHILADELPHIA, PA.

MANUFACTURERS.

Strictly Pure Lead, Zinc and Colors, Dry, in 0il, Japan,
and Ready Mixed for Use.

PEERLESS

COLORS

BLACK, BROWN, BUFF, AND RED.

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

BOYT & BROTHER

Manufacturing Co.,

ATRORA, IX.
MANUFACTURERS OF

D Maskinery for Working Wood

Planing Mill Machinery
a Specialty.

Send for Catalogue.

Architegtaral Sheet-Metal Works.

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

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

CHENEY & HEWLETT,

Architectural Iron Works.
O ALK PO
N. CHENEY. } - OFFICE, { 201 B.ROADWAY

HEWLETT. NEW YORK.

Book giving strength of wrought-iron girders
beams, and cast-iron columns mailed on applgcanon'

" DRAWING
| INSTRUMENTS,
DRAWINC PAPER,
. BLUE PROCESS
! PAPER,
AMERICAN
LIQUID INK.

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

G. S. WOOLMAN,
116 FULTON ST,

THE VAN DEPOELE ELECTRIC MANUFG. CO,

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

Fleetrie Lights and 'T'ransmisslon of Power.

We have the most perfect and economical
Electric Motor for running elevators, fans, print-
ing presses, and other machinery, the most com-
plete Electric Railway System, and the largest
number of Electric Rajlwaysin successtul opera-

tion. Write for particulars, statingwhat you want.

Encyclo- Diamond Book free,

pedia of Drills and 25¢. for
700 Engrav Lightning mailing it.
mgs of Hw‘]rauhc American
ELL Well Works,
TOOL S Machines. Aurors, 1N,

Chandler & Farquhar,
177 Washington 8t,,
BOSTON.

Agents for Fay's « Yankee ” CALIPERS
D

AN
Barnes’' Foot Power Machinery,
AND DEALERS IN

Machinists® Sopplies of Every Kind,
S8end two stamps for illus. catalogue.

LYON & HEALY
will mﬁl";:q onRo T..,.dc'"““

elr newly en
Unuornu and ipma‘ nts, 400
Fine Illustrations

'Ooll.llnl 'lm!.rucﬂmu

Amateur Bands, Exercises

Drum Major’s Tactics,
lected List of Band

M,,:n:. 4

and

CHILTON PAINTS.

© 1887 SCIENTIFIC

The Ohilton Mfg. Go. would call the attention of Architects
gons desiring & good article to their Pure Linseed 0il
Paints. The most durable and, therefore, the most economical
in use. Sample cards of oolors sent on application,

—TEE —

standard Wood Tarning Co.

58 BAY STREET, |,

Jersey City, N. J.

MACHINE - TURNED §
BALUSTERS

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

PEDESTAL and TURNED NEWELS.
STAIl:tAILS,

Of all dimensions, worked, ready
to put up.

Send 4c. Stamp for our 82-page i
Catalogue, containing 200 Illustra-
i} tions of Balusters, Pedestal Newels, !V
8 Brackets, Drops, etc. i

ANDERSON & DICKEY I
¥ At Wnnd Tumize 3

Splral Mouldmg,

4 3 Bristol Street
BOSTON, MASS.

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

Wood Mantels, Office Fittings, In-
terior Decorations, etc.

Rope Moulding and Twist Screen
Work, etc. Architects’ Designs
a specialty.
Estimatesgiven. Send2-centstamp
forill strated catalogue.

Screw Platea. Adjustable Die

WEI.I.S BROS. & 00

CR Eﬁxg&! LD,

MANUFA(‘TURERS OF
Screw Cutting Machinery and Tools for Machinists’,
Carriage Makers’, and Blacksmiths’ Use.

AMERICAN, INC

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

HANDY WAGON

il

« “ _ﬁ' KREWOB MM

The Best on Wheels. Light, strong, convenient, and low priced. Handy to get into and out
of. Handy forsingle horse or pair. Handy for one person or more. Handy to load or unload.
Send for free circular, *‘ How to purchase direot from Manufacturer.’’
YORK or
YORK,

BRADLEY & CO.{ &Rt 1o
Bartlat's Wronght-Iron, Brick-Lined Portabls Furnace.

THE VETERAN,

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

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

No Overheated Cast-iron Surfaces.

Fire Clay Lined Fire Chambers.

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

satisfaction. .
ESTABLISHED 1847,

B Job Bartlett’s Sons, 10th & Filbert Sts., Phila.

ESTIMATES AND ADVICE FREE.

Scientific Jmerican, Dechitects and Builders Eition, ix

Booleshatical g Desofiomg,
Toampa,
i Grifts,

Dedigns
Eurrziéﬁea.,
Estimates Giveq.

Correspndemee Solicited,

Hofiday
Goodd.

ARTISTIC
WOOD MANTELS anpo MIRRORS,
FURNITURE anp ART WORK

A SPECIALTY.

OLD ENGLISH STYLE.

DESIGNED AND MANUFACTURED BY

S. HUET,

18 So. Fifteenth Street, Philadelphia, Pa.

BUFF AND BLUE
AMHERST AND BEREA

SANDSTONE

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

THE CLEVELAND STONE C0., CLEVELAND, 0.

Send for illustrated catalogue.
J. M, STUTZMAN, 181 William St., New York.

Steel Alphabets
and Tool Stamps,
Stencil Cutting,
i Dies, Burning

8 Brands, Door

l} Plates, S8oap
Moulds, Seals, &c.

Liberal discount

to Agents.

per letter up to 3 in.
p.

The Old

F. C. YARNALL, President,

formity of color.

Price for Tool Stamps, 15 cents
Postage, 10 cents additional per stam

PHILADELPHIA.

Bangor Slate Company.

S. MOYER, Sec. & Treas.,

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

T.ocated at Bangor, Pa.

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

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

:- PECORA -: MORTAR -: COLORS -:

Yelaphana 3i54

Mﬂ—gﬁbii—dv
%./ﬂmﬂ

Office
Joax M. Smaxr,
Boiom.

P26 South Callage Avanng,
Punanisma

At -
Guatt o/7/w. Y, vm

Aha-. A m ‘MW

",

PECORA PAINT CO,, 150 North 4th St,, Philadelphia.

s 1he 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
M contains original designs and
articles on decoration by the
B best writers and most prom-
inent artists.

y
'
A A

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

Yearly Subscription, $4,00. Siogle Copies, 35¢.

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

ARTSTAINED

FOR CHURCHES, DWELLINGS, Etc.

Keystone Stained Glass Works,
271 SOUTE Gth ST., PHILADELPHIA,

GLASS

© 1887 SCIENTIFIC AMERICAN, INC
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in Fig. 1.

pulling on the opposite side of the hoisting rope.
Jeading to the weight. _
The MOST COMPLETE, SIMPLE, and ABSOLUTELY SAFE WAITER in the market.
Provided with SAFETY ROPE; AVOIDING ACCIDENT or BREAKAGE. Entirely NOISE-
LESS, and moves with perfect ease. I ;
FIXTURES ONE SIZE ONLY, and a.daated to any size waiter.
ANY CARPENTER or MECHANIC. DIA
EACH SET. These fixtures are HANDSOMELY BRONZE
BOX. Circulars with full particulars mailed to any address.

m Full si

NEW YORK SAFETY DumB WAITER FIXTURES.

Any child of

F16. 3 shows the car of waiter hung with the two pulley wheels, instead of one wheel as shown
This method is preferable where the car is over 20 inches wide.

F16. 4 shows the perspective view of the wheels as arranged in most cases, arrd as also shown
in Fig. 1. This cut also shows the cam brake attachment, which is operated by a small cord
which is attached to it, and which can be worked. from any floor.
rope, which holds the car stationary when loaded beyond balance. This brake is thrown off by
The brake must always be attached to the rope

This forms a grip on the hoisting

ten years can operate it perfectly.
Can be adjusted by

RAM and FULL DIRECTIONS ACCOMPANY

D, and packed ONE SET in a
Price only $15.

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

MANUFACTURED ONLY BY

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

IF you are interested in ROOFING, send for our Fifth Annual
Catalogue, with Price List and Discount Sheet, which i8

special to the trade.

We are pioneers in the introduction of practical meta) shine
gles, and no imitator has yet produced their equal. n(;\}ir goods
as; are
Government and Railroads; approved by the Fire
Architeots and Builde
rand lighter than slate. and will last longer,
and the Jow rate of insurance on ourroofing will in a short time
more than balance the difference in price where wood shingles

arelargely used throughoutthe United Statesand Ca!
used by the
Insurance Com egnnles and many leadi
ers. They are chea)

are cheaper.

As seen by the cut, our shingles are the same to-day as when
member, no cieats Or springs are necessary

in using our shingles. The lock 18 simple and perfect, with core
tions across the
holds the shingle
applied, and

any one who canlay a woodsh ingle can lay these. e rurnish
them in four sizes, made from charcoal roofing tin, painted both
sides and unpainted, galvanized tin-plate, which i8 superior to

e keep

first introduced. Re

rugations across the top and b"’“"{& €O
exposed end of the shingies, which stiffens an
firmly to the underlying cours es. They are easily

alvanized iron. cold-rolled copper. and steel plates.
Kon handa full line of roofing mr#grles. P

Our shingles received the highest and only award for metal
shingles at the American Institute held in this ¢ity, Oct., 1836,

S\
-

THE_ NATIONAL SHEET- METAL ROOFING COMPANY,

Nos. 510, 5122, 514, 516, 518 & 5'20 East 20th St., New York, U. S. A,

JEROM

Fac-stmile of beginning of first two courses.
WHOLESALE AGENTS:

W. W. MONTAGUE & C©O., 8an Franciseo, Oal, Ps ific Coast.
KNISELY & MILLER, Ohleago, Ill.

GEO. TRIT H HARDWARE CO0., Denver Ool.

PHILLI¢'S & BUTTORFF MF@G. 0O., Nashville, Tenn.
MeDON%L'})wKEMP & CO0., Toronto, Sole Agts. for Canada.

IOHELL & CO., Kansas City, Mo.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

1n this line of business they have had fm{tv-oru years
¢, and NOW nhave uUn ‘acilities for the
preparation of Patent Drawings, Specificatiors, and the
rosecution of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for_Books, Labels, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A lpslm hlet 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, Roissues, Infringements, As-
!iklél’me!tlts, Rejected Cases, Hints on the Sale of Pa

, ete.

‘We also send, /ree of charge, a Synopsis of Foreign Pa-
tent 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 OFFICES.—No. 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washington, D. C.

’?ﬁofes and @ueries.

(Continued from page vi.)

composition, previously boiled, stirred and mixed to-
gether : Good clean tar, 8 gallons; Roman cement, 2
gallons (or in its place, very fine clean sand may be
used); resin, 5 1b.; tallow, 3 1b.; apply hot, throw on this
sharp gritty sand, pressing it into the tar composition.

(8)F. F. M. asks: 1. Howcan I construct
a rain gange? A. See SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 419. 2. How, and what of, will I build a small
kiln to reduce oyster shells to lime? A. Sec SCIENTIFIC
AMERICAN STPPLEMENT, No. 360. 3. A short descrip-
tion of diamond drills and their cost? A. Fordiamond
drills and. their cost, address manufacturers who ad-
vertise in the SCIENTIFIC AMERICAN. 4. I want to sea-
son some inch sections of native woods, averaging four
inches diameter. I've tried kerosene, also oven drying,
in longer and shorter sections, but wood would crack
and bark peel off. Outdoor seasoning is too slow. I
want to preserve the color of wood. A. There is no
other way than slow drying; pack in a box, and
exclude air for six months. 5. On a tree, if a limb is
cut off flush with the bark, will the balance of limb
left in the tree decay and be crowded out, and the va-
cancy be filled with woody fiber; will the bark grow
over again? A. The wood grows over cut limbs. 6.
A growing tree marked with a blaze or hacks; will
such marks always remain at the same level, or tend to
rise with the growth of the tree? A. Remain at same
level. 7. What causes shaking asp leaves to be always
in 4 quiver? A. The wind or vibration of the air only
causes the quiver of theaspen leaf. 8. What is used to
measure cold below 35° Fah,, as mercury or alcohol is ir-
regular? A. Metallic thermometers are used to measure
lowest temperatures, alcohol being quite irregular. 9.
Is the top surface of ice on a pond, theamount of water
let in and out being the same day by day, on a level
with the water surface or above it?- A. Iceis slightly
elastic, and when fast to the shore the central portion
rises and falls with slight variations in water level, the
proportion above and below water level being as is
the weight of ice to the weight of water it displaces.
10. Of the two waters, hard and soft, which freezes the
quicker: and in ice which saves the best in like packing?
A. Soft water freezes the quicker and keeps the best.
11. Will slush ice save better than block ice? A. If you
mean by block ice clear ice, it keeps the best. 12. Will
boiled water freeze quicker than before boiling? Or
steam water quicker than either the othera? A. Yes.
13. Does water in freezing purify itself? A. Clears
itself from chemicals; does not clear itself from me-
chanical mixtures, a8 mud and clay. 14. Why is the in-
clined plane not used by any canal in the world but the
Morris canal, running from Jersey City to Phillipsburg?
A. Inclined planes on canals are only used as necessi-
ties; possibly because other canals do not need an in-
clined plane. 15. I've heard the statement made that
Roebling, Niacara Bridge engineer, selected for the
iron in his cables ore mined at Andover, N. J., after
tests made of various foreign and home ores ; is this
so? A. Very probably so. 16. In cutting ice with a

crosscut 8aw, does it ruin it for a timber saw; if so,
why? A. It does not ruin the saw. 17. How do engi-
neers classify masonry as first class, second class, etc.,
in piers and abutments? A. First and second class are
terms for quality of material and workmanship. 18. Is
kerosene oil magnetic? A. No; unless combined with
iron. 19. Why is it that so many chestnut trees are
struck by lightning? It 18 not altogether on account of
their standing alone, because they are struck in the
woods. A. We do not know that an undue proportion
of chestnut trees are struck, considering the isolated
and irregular way they generally grow. 20. Will set-
tinga compass near or under them affect the needle?
A. We see no reason why it should.

(9) M. E. asks the cheapest way to bring
water to factory from well three-fourths of a mile dis-
tant. The water is sometimes four and sometimes
eight feet from top of ground. The factory is proba-
bly six feet below the top of the well. Steam power at
factory, none at well. Can we not lay iron pipe, and
draw the water to us withan air chamber pump ¥ How
much water can we draw this way through an inch dia-
meter (inside) pipe, also inch and a half pipe ? A. One
inch pipe will be useless for a suction pipe for so great
a distance. One and a half inch pipe would yield about
one cubic foot or seven and a half gallons per minute,
on a 4,000 foot suction with pump at factory. Two inch
pipe would double the volume. '

(10) W. M. B. asks (1) for good receipt
walnut stain, A. Mixdragon’sblood and lampblack in
methylated spirits till you get the color required, and
rub it well into the grain of the wood. 2. How can I
color glue gize like walnut stain ? The stain I buy in
cans won't mix with the size. A. Take one gallon very
thin sized shellac, add 1 pound dry burnt umber, 1
pound dry burnt sienna, and 34 pound lampblack. Put
these articles into a jug, and shake frequeutly until
they are mixed. Apply one coat with a brush. When
the work is dry, rub down with fine paper, and apply
one coat of shellac or cheap varnish. 8. How can I
give pine a beautiful mahogany or lively reddish color ?
A. Boil 3§ pound madder and 2 ounces logwood chips
in 1 gallon water, and brush well overwhile hot. When
dry, go over with pearl ash solution, 2 drachms to the
quart. By using it strong or weak, the color can be
varied at pleasure.

(11) C. W. B. writes: Please give me a
recipe for mixing kalsomine so that I can put on suc-
ceseive coats (without mixing with alum or any size)
and not wash up. A. Kalsomine is composed of zinc
white mixed with water and glue sizing. The surface
to which it is applied must be clean and smooth. For
ceilings mix 3§ pound glue with 15 pounds zinc. For
walls 1 pound glue with 15 pounds zinc. The glue, the
night before its use, should be soaked in water, and
liquefied in the morning. 2. Also, will you give me a
recipe for making a gold size that will not lose its tack ?
A. Goldsize is prepared by grinding calcined red ocher
with the best and oldest drying oil, and mixing with it
alittle oil of turpentine when used. When the work is
to be gilsed, first give it a coat of parchment size, then
apply the bove size where requisite, either in patterns

or letters, and let it remain till, by touching it with the
finger, it feels just sticky. Then apply the gold leaf,
and daub it on with a piece of cotton. In about an
hour wash off the superfluous gold with sponge and
water, and, when dry, varnish it with copal varnish.

(12) J. D. G.—For the breaking stress
of white pine timber and joist: Rule.—Multiply the
square of the depth by the breadth in inches, and this
product by the coefficient 10,840. Divide the last pro-
duct by the length between bearings in feet multiplied
by the depth in inches. The quotient is the breaking
weight in pounds.

For the 3/X12"/X13’ beal 30,018 1b.
* 4/ X147 X1y 46,690
. 8/x §'x18 53.366
¢ 107X107 X138 ¢ 83,384
(13 127 X127 X138 ** 120,073 **

ete.

(13) W. J. D. asks how to make a
small portable * filter,” to be used on a faucet for fil-
tering hydrant water. A. The essential feature of the
ordinary portable filters is a layer or stratum of sand
and coarsely powdered charcoal; the water, however,
first passes through a sponge, in order to remove the
coarser portion of the impurities. This is inclosed in
a brass tube fitting by means of a thread on to the
faucet, and also it is capable of being opened at the
center, so that from time to time the filtering substances
can be renewed.

(14) A. V. W. asks why it is that on the
ceiling of a lath and plastered room one can seeevery
joist and lath, the space where the joist and lath are
being alike. A. Plastered ceilings are porous, allowing
air to circulate through them. The aircarriesdustand
smoke with it, which lodge on the surface, the ceiling
acting as a filter. Where beams and lath back the
plaster, the circulation is impeded or entirely stopped,
which prevents the lodgment of smoke and dust.

(15) G. B. B.—A fireproof whitewash
can be readily made by adding one part silicate of soda
(or potash) to every five parts of whitewash. The addi-
tion of a solution of alum to whitewash is recommended
as a means to prevent the rubbing off of the wash. A
coating of a good glue size made by diesolving half a
pound of glue in a gallon of water is employed when
the wall is to be papered.

Safe load about one-tenth of the above.

(16) J. B. C. writes : I have an inch pipe
running from the steam drum of my boiler (with a
globe valve near the boiler) into the lint room of my
gin house, with the purpose of emptying the boiler of
steam therein, in case of fire. There is & doubt in my
hraind as to whether the pipe would be more serviceable
as it is, or if it led from near the bottom of the boiler.
Would like to hear your opinion on the subject. A.
Your steam fire connection is right where it is, which
is the usual arrangement for steam flre apparatus. If
you connect with the water space in the boiler, you will
gain nothing, and endanger the boiler also, in case of
fire in the gin house. The end of the steam pipe should

terminate near the point of greatest danger.

© 1887 SCIENTIFIC AMERICAN, INC

@ T.J. D. writes: On the hill above
Canyon City are two water tanks, 10x12 feet, and 8 feet
deep. These tanks are about 214 feet apart, but are
connected at the bottom by a 3 inch iron pipe. Another
iron 3 inch pipe leads from one of these tanks to a hy-
drant 120 feet lower. There is no decrease in size of
pipe at the hydrant, as it is simply a fire plug on which
to fasten the hose in case of fire, thus forming a hy-
draulic fire extinguisher. Now, if the two tanks were
full, and the supply cut off, and the water should be
turned loose at the hydrant, would these tankslower
equally? If not, how much water would be in the one
tank when the other was empty? A. The tank having
the hydrant connection would fall the fastest, but how
much, depends largely upon the size of the nozzle at
the hydrant. If the full capacity of the 3 inch pipe shounld
be used, the hydrant tank would be emptied when the
other would be half full. The smaller the nozzle used,
the more nearly equal would the water remain in the
tanks.

(18) R. M. C. asks for details of a 14
inch hollow wall, designed to keep out the damp. A.
Such a wall is formed of two casings with a space 2
inches wide between them, the outside casing being
one brick, or 8 inches, in thickness, and the inside cas-
ing half brick, or 4 inches. The bricks of each casing
are laid in the ordinary manner, either in the usual
running bond or, if it is preferred, in Flemish bond.
The two casings are connected together by the inser-
tion of galvanized iron or other ties in every fourth
course in height and at distances apart of about 30
inches. Ties are manufactured for the purpose in va-
rious designs. The base of the wall is built solid
up from the footings to just above the ground line,
where it is covered on top with a damp course of
asphalt or some other suitable material, impervious to
moisture. The casingsare then built upon the asphalt
with the twoinch space between them, forming a
gutter to receive and carry away any water that may
get in, This gutter is constructed with a slight fall,
and is connected with the drains. Care must be taken
to place over every window and door frame a strip
of sheet lead or zinc of a width a little greater than
that of the frame, so that any water which may fall
upon it shall drip off into the gutter below. A house
built with hollow walls, properly constructed of good
materials, will be perfectly dry.

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., 561 Broadway, Architects and Build-
ers Edition SCIENTIFIC AMERICAN.
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THE iMPROVED ECONOMY LOW DOWN COMBINATION STEAM AND WARM AIR
HEATER WITH CASING AND INTERNAL PARTS BROKEN AWAY

TO SHOW GENERAL CONSTRUCTION.

THE IMPROVYED
Economy Combination

S e a0d Warn A

SIMPLE, PRACTICAL »* ECONOMICAL.

Combining every element necessary to produce a

PERFECT HEATING APPARATUS

AND EMBODYING

DURABILITY AND-ABSOLUTE SAFETY.

Our systems of Warming Buildings provide every
requisite for HEALTH and COMFORT,
and insure

PrRRFECT VENTILATION,

-
-6

Send for 88 Page Catalogue,

giving full particulars, descriptions and capacities of
both the

COMBINATION HEATERS

AND THE

ECONOMY WARM AIR FURNACES.

MANUFACTURED SOLELY BY THE

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

NEW YORK: 206 Water St.

CHICAGO: 177 E. Randolph St.
BOSTON: 112 Portland St.

PROVIDENCE : 25 Custom House St.

The Dunmng Patent Wrought Iron Boiler,

WITH SELF-FEEDING COAL MAGA-
ZINE, IS THE BEST FOR

Low Pressure Steam Heating

AndInsures 8 Warm House Day and Night.
OVER 13,000 IN USE.
KEEPS STEAM UP CONSTANTLY.

This Boiler is made as Surface Burner,
to burn hard or soft coal, wood or coke;
also in sections to go throu h any door,
and portable to be set without brick
work., Made as follows:

As a MAGAZINE BOILER, which requires
attention but once in ¢ hours.

As a SU FACE BURNER, to burn hard or
soft coal, wood or coke.

As a HOT-WATER BOILER, for green-
house and hot water heating.

As a PORTABLE BOILER, to be set with-
out brick-work.

Also in Two Sections, to pass through
any door where a larger one cannot
used. In addition to the above we have
under way an entirely new construction
of Boiler, which will excel anything yet
upon the market.

MANUFACTURED AT THE

NEW YORK CENTRAL IRON WORKS,
GENEVA, N. Y.

New York Office, 40 Cortlandt Street.
N. B. —Corresp0ndence golicited from Architects and persons building.

AGENTS WANTED,

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.

It wears the

Crown of
SUDGIIOriLy.

Most Economical
AND

POWERFUL.

The Spiral Radiator is exclting universal attention and careful examination by the public, as evi-
denced by the drift of popular favor. A cursory examination alone is sufficient toshow its merits and
superiori It combines all the re(it uisites of a successful furnace, viz.: Futvre Maintenance, Effici-
ency, and Sower to Economize and Radiate the Heat Desired. No less attention has been given to the
quulmes upon which depend the health and vitality of our families.

MANUFACTURED BY

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

Most Perfect and Darable

THE KING
of HEATERS

“MERSHON” PATENT

SHAKING GRATE

For Steam and Hot Air Furnaces. The most re-
linble and Perfect Shaking Grate in the world.
Send for catalogue. ‘Mershon” Patent Shaking
Grate, Heater and Range Works,

1203 Filbert Street, Philadelphia, Pa.

Address J OHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

Send for circular.

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

00 in ACTUAI

all giving the best sa.tistactlon Estlma L‘ SE; appli-
cation. Send for Illustrated Catalog tes nrnlshed ohapp

PIERCE, BUTLER & PIEHGE MFG C0.,

SOLE MAN%FEAOCB.U(?OBB » . Y.
GEN EHAL { . i ?F';gmm st.. New Ycﬁr.k. N.Y.

STEAM HEATER

T

ERTSON A OOl

Xo NELSON MKe. 00, &t Loﬂ:,"i'(""' Ma.
R & SON, Ohleqo, 1.

BB WooD s e aciphia, Pa.

AGENCIES ;

Wheels and Rope for conveying power long distances.

GATES IMPRUVEI] HUT WATER HEATER

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

18t.—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 waterin radiators can be between
70° and 212° or hlgher, thus adapting it to
all degrees of outside temperature,
thereby, taking the season through, it
makes a great saving in fuel in this point
alone, besides the comfort of haviog a
building evenly heated.

34.—OVER OTHER HOT WATER SYS-
TEMS.—In all others, the water goes to
Radiators from one common reservoir.
Therefore, being next to impossible to
have all rooms heated alike. Different
rooms will receive current of water at
different rates of speed. With this sys-
tem all rooms can be heated alike, when
desired. from the factthat each current
is provided with an independent boiler,
and the hot water must go where the
pipe leads, and you have perfect control
over every room, and can be put in at
less cost than any other system of hot
water heating to do the same work.

Sl’nmevmn MAsS., June 1, 1887,

DEAR SIR: I moved into my house so late in the season, that I
have had no chance to give your heating systema test while living

Mr. E. N. GATES.

in the house. but its work in drying the plastering, with cloth in win-
dows, during the severcst weather of iast wmter, makes me teel that
I shall have no trouble in keeping warm. I like the rocking grate,
and arrangement for regulstlnx J)ressure very much. I recommend-
ed the apparatus to all m' Yours truly,

O0.L.C LES, Agent, New Jersey Beneit L. 1. Co.

For lllnnrned Circular, References, and Full Particulars, address

E. N. CATES, SPRINCFIELD, MASS.

© 1887 SCIENTIFIC AMERICAN, INC
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The " Barry” Hanger.

Each wheel on the ¢ Barry Hanger*’
is on an independent axle. All other
hangers have the two wheels on -one axle.
Consequently, when one track settles more
than the other {as they frequently do), the
axle “tips,”” and carries the door side-
wise toward the lowest track, causing an
unpleasant rubbing against the track or
casings below. The ¢ Barry Hanger?”
overcomes this trouble, and a door will run
as easy and true in the center, 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—

STYTRACUSE BOLT CO,
SYRACUSE, N. Y.

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

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

YULCABESTON. rMoulded Piston-Rod Paeking, Rings, Gaskets, Sheet Packing, etc.

Established 1858. 87 MAIDEN LANE, NEW YORK. CHICAGO. PHILADELPHIA.

H.J. JOHNSOI,

Roofing Slate

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

ESTIMATES FURNISHED ON ALL SLATE WORK,

QUARRY,

BANGOR, PA.

OFFICE,

18 BURLING SLIP, N, Y.

- THE LATLT & BEST IMPROVED

i M
FOR BOTH STEAM

ACHINES

NEGHT 7000 LB*

iR BRICK MACHINE

IR FuLLEY

SEND FOR ILLUSTRATED GATALOGUE

I
f

HENRY MARTIN,

INVENTOR, PROPRIETOR,
AND MANUFACTURER.

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

Saimemee

HORSE POWER BRICK MACHINF.

Information as to the Perfect Combined Steam and Warm Air Henting Apparatus.

The PERFECT COMBINED

PORTABLE STEAM

AND

Air Heallng Apparatus.

MANUFACTURED BY THE

Weir & Nixon

STEAM AND WARM AIR
HEATING CO,

1410 & 1412 NORTH SIXTH STREET,

PHILADELPHIA, March 12, 1887.
The superiority of our system'(as developed in our

i

” lm ﬂmum\lm apparatus) in uniting the two principal agents (steam
e —"" and warm air) to successfully heating lmﬁe buildings,
. such as churches, school houses, bank buildings,

D dwellings, etc., is no longer a question of doubt or a
Portable: 3 sizes, 28, 82, and 868 inch. matter of experiment.

The construction of our combined steam and warm air apparatus is so arranged that it prevents
waste and only consumes fuel according to the demands of the temperature outside, the draft being
regulated by automatic pressure from the boiler, and consequently is run as your comfort dictates.

In the back half circle of the fire chamber is a water back, against which the fire rests, and just
above, standing upon two water legs, across the center of the fire and in the middle of the combustion
chamber, is a cylindrical boiler, and iust above it a steam drum. All of these parts areincased in a steel
dome and devoted entirely to the production of steam.

Upon the outside of this dome and the fire cylinder, in conjunction with the back radiator, is where
the warm air is generated, thus combining the two systems in one apparatus and producing two re-
sults with but one fire, assuring a return of threefold to its owner.

The many positive and perfectly satisfactory testimonials (wnere we have removed hot water,
steam, and hot air heaters) assure us that we give a much better return than can possibly be produce
from either system when worked upon their individual merits.

The advantages our apparatus presents are: In the first place, you get a return immediatel
kindling the fire, while with straight steam no return is given until after the apparatus is heated
beyond 212 degrees. .

In the second place: In the combination the radiation never ceases (unless the fire is out). With
straightsteam it drops out when the fire is banked, the radiators become cold, and it takesseveral hours
in the morning to recover what was lost during the ni ht, while the combination responds quickly
whenever required to do so.

Now again in the third place: Str.ai%ht steam compels the same outlay in fuel at sixty (60) degrees
as it does at zero, showing positively the combination system (as demonstrated in our apparatus)
excels upon these three points, and at least 3314 per cent.in favor of our system, and also removes
the objections of either system when run separately. With the old hot air heating, distant points can-
not be reached, and in zero blasts all hot air flues become weak, requiring two, three, and sometimes
four heaters instead of one.

In our apparatus, we overcome this difficulty by regulating its power according to the demands of
the thermometer outside, and when a cold wave strikes us, we use the steam as a reserve to draw from.
Upon the score of economy it requires but little more than half the fuel it takes to run the systems
separately. Where power is wanted and little attention required, our apparatus will supply the want,
and is sure to give entire satisfaction to any one that has the perplexing trial with one that lacked the
power when necessity demanded it. .

Another advantage our ap%aratus has _Swhen properly set): It assures circulation and insures
ventilation, and the building to_be heated will not be subjected to sulphur gas, dust, or other impuri-
ties, but will present an atmosphere that is at once agreeable and pleasant to breathc. We have a most
posttive assurance of this fact in a dwelling where we removed a hot water apparatus that had be-
come foul, weighing over six tons, replacing it with one of ours, at one-third ’Fhe cost, and the relief
being so sensitively felt, was pointedly mentioned in the testimonial. In another case, showing its
power, is a public school where we placed two of our apparatus, and successfully heated twenty-four
(24) class rooms, while during the winter before, 1885, when they used eight (8) thirty-six inch hot air
heaters, the school was dismissed twelve sessions, on account of notbeing warm, and no dismissals have
occurred from a similar cause since the introduction of om apparatus.

These developments are conclusive, and show the power and efficiency of our apparatus, constructed
under the combination system, and must take the advance in making homes the most desirable dwell-
ing place in zero weather, and will in the near future take the lead upon the subject of comfortable
and effectual heating.

WEIR & NIXON, 1410 and 1412 NO. SIXTH ST., PHILADELPHIA, PA.

C. B POSTEL & CO,

1814 RIDGE AVENUE.

upon

COMBINATION SQUARE.

BRANCH OFFICE:

527 ARCH ST.,  PHILADELPHIA, PA.

This tool, with its
sliding blade and stock
having right angle and
mitre faces, level and
scriber, is more than a

CORRESPONDENCE SOLICITED.

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

B. R. WAaARE, Agt,,
154 Lake Street, CHICAGO.
Write for Circulars.

REFRIGERATORS,

Estimates furnished (under new

N
;
§ s
ﬁ |
et Lo ol : BF oKD | |
kind, It cun bo uaed iOrnamental | ews, |
purposes that a station- $ New Designs.
ary blade cannot. 4 —,
end for price. 5 m o Hrlal,
L. S. STARRETT, : GlaSS WINDOWS.
Manufacturer of Fine Tools, ATHOL, MASS, |$ SPECIAL WORK.
W k Brass Signs
AND
PEGIAL MACHINER OLES. | mmenoras,
e

DESIGNS and ESTIMATES FURNISHED.

Work as Reference,
Union News Co., Pennsylvania Railroad,

AV

Pennsylvania University.

construction) for

Hotels, Storesand Butchers Use

ATSO A LTNE

FOR RESIDENCES,

FRANK W. LOCKWOOD,
240 South Second St., Philadelphia,

© 1887 SCIENTIFIC AMERICAN, INC
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EDWARD FORD, PREST.
A. PITCAIRN, VICE-PREST.

E. L. FORD, SEcy.
JOHN F. S8COTT, TREAS.

PITTSBURGE PLATE GLASS GO,

CREICHTON, PA,,

MANUFACTURERS

POLISHED PLATE GLASS.

Ground and Rough Plate Glass for Floors and Skylights.

Three-sixteenths thickness, made expressly for fine residences.

LARGE AND WIDE GLASS A SPECIALTY.

The Largest Plates of Glass in the cities of Chicago, Cleveland,
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti-
more, and in many New York buildings, were
manufactured at our works.

IMMENSE PRODUCTION.

The combined production of our two factories is 260,000 square
feet per month. The largest production of any factory in the world,
which enables us to fill our orders promptly.

The high reputation and unprecedented large sale of glass made
by this company since its organization is due entirely to its supe-
rior quality, NATURAL GAS alone being used throughout both
works as fuel.

——CORRESPONDENCE SOLICITED.——

Works No. 1,
CREIGHTON, PA.

Works No. 2,
TARENTUM, PA.

WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL
OFFICE, CREIGHTON, PA.

RUBBER BELTING, PACKING, HOSE,

AND ALL OTHER KINDS OF
RUBBER GOODS,
MECHANICAL and MA?II;O;:RTUBING PURPOSES,
The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.
New York, Chicago, San Francisco, Toronto,

The Original Unvalcanized Packing

CALLED THE STANDARD 25 iisthe Packing by which

.t;‘&%%'?w?& D 8 Maras N8 PACKING unless
Stre

J| JENKING BROS, [fiicissatie

54 Dearborn St., C!
IRRILL’S

EQUALIZING GAS MACHINE

Makes Standard, Uniform CGas, without Fire, Danger, Smoke
or Smell, using plain Bat-wing Burners.

The only Machine in the world that can reliably do it.
nd for Circulars, and see who endorses this statement.

TIRRILL CAS MACHINE CO., No. 39 Dey Street, New York.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Mechanics, Builders, men of leisure, and pro-
fessional men, of all classes, need good books in the line of their regpective callings. Our post
office department permits the transmission of books through the mails at very small cost. A
comprehensive catalogue of useful books by different authors, on more than fifty different sub-
jects, has just been published for free circulation at the office of this paper. Subjects classified
with names of author. Persons desiring a copy have only to ask for it, and it will be maile:

to them.
TITLE OF SURIECTS:

ms/w
‘“('v ?fﬁ

AGRICULTUR ELECTRICITY. MILITARY ENGINEERING,
NATOMY & PE PHYSIOLOGY gISHING SHOOTING, Etc. TACTICS, ErcC.

ANDMATS

AROHITEOTURE & BUILD- GEOLOGY & MINERALOGY. | MISCELLANEOUS.

ING. MOULDING AND FOUNDING.
ANALYSIS AND ASSAYING. HORTICULTURE AND ARBO-| NATURAL HISTORY ErC.
ASTRO TURE. NAVIGATIO
BIOLOGY, ZOOLOGY, Erc. HOROLOGY. PAINTING.

BOTANY. HYDRAULICS. PRRFUMBRY.
BREWING AND DISTILLING. | LAW. PHOTOGRAPHY.
c BINET MAKING, CARV- | LEATHER. PHY

NG, AND TURNING MATHEMATICS AND SUR-| POLITICAL ECONOMY.
OARP‘E VEYING POTT RY.
VT, BNGINEERING.
COOK MECHANICS. STEAM ENGINEERING
DICTIONARIES AND CYCLO- | MEDICINE AND SURGERY STEEL AND IRON

A% MENALLORG T, TAXIDERMY

DRAWING ETCHING EN- .

GRAVING, MICROSCOPY TEXTILE MANUFACTURES.
DYEING AND PRINTING. MILLS AND MILLING. TECHNOLOGY.

Address MUNN & CO.,,
Publishers of SCIENTIFIC AMERICAN,
3861 Broadway, New York,

Exhaust
Recommended by Physicians.

())8)

ACID PHOSPHATE.

A h(imd preparation of the phosphates, for Dyspepsia, Mental and Physical
tion, Nervousness, Weakened Enercgy, Indigestion, As a Drink in Fevers, &c.

It makes & Delicious Drink.

s

Invigorating and Strengthening.

WOODWORKING
MACHINERY,
PLANERS AND
MATCHERS,

PONY PLANERS, jl§
Hand Matchers, - »
Solid Plate and i

. SEGMENT
RE-SAWS,

CONNELL & DENGLER, Rochester, N

YI

TEXE

PEERLESS
Brick Co.,

1003 Walnut Street, PHILADELPHIA.

Manufactures 500 different kinds of
Plain, Pressed, Ornamented,
Moulded, and Colored Bricks.

RED,
BUFF,
DRAB,
BROWN,
CRAY,
BLACK,
WHITE.
ARCHES of all kinds, ground and
fitted from Drawings furnished. Work-
ing plans sent with bricks.

BRICK FTREPLACES and
MANTELS.

Bricks shipped in cars at our works for
all parts of the Country.

Illustre.ted catalogue and price-list sent
free on application.

SHIELDS & BROWN

Hanufadunﬂ and Sule Propri
B

For BOILERS and STEAM PIPES
Reduces Oondensation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.
The Best Non-Conductor of Heat and Coldin the World
Send for illustrated descriptive Circular, and name this paper.

143 Worth Street, New York

78 and 80 Lake Street, Chicago.

2to 25 H. P.

CHARTER’S

\5 G Erm

Warranted equal to
any in Power and Econo-
my, and superior to all
in Simplicity, and Com-
pactness. Gives an Im-
Eulse at every Revolu-
~ tion.

CHICAGO AGENT:

H. H. Latham,

115 Monroe Street.
NEW YORK AGENT.

Zell Engineering Co., 112 Liberty Street.

Williams & Orton Mfg. Co.

P. O. Box 148. STERLING, ILL.
50 c,; set of ﬂve,4 to 8-8

m 400 free with list

mml receipt of

ce BRIDGEPORT

T IMPLEMENT

B I I S - CO 17 Ma.iden Lane

Square, Oval, Round,
Smooth Boring, for fine
carpenter, cabinet, and
pattern work, 3§ in. bit
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Raww Hide Paper,
THE BEST WATER-PROOF PAPER MADE. ALSO ALL KINDS
BUILDING PAPERS.
RED ROPE MANILLA,

Resin-Sited Sheathing, © and O Dly Doodng,
SPECIAL BRANDS of TARRED FELTS for LINING.
16 DECATUR STREET, PHILADELDHIA, PA.

C.S. GARRETT & SOK, Paper Manufacturers,

ESTABLISHED HALF A CENTURY.
\J

FIRE &BURGLAR

SAFES

HAVE WY ENIMPBOVEMENTS

no N
THAT WILL WELL REPAY AN

INVESTIGATION

BY THOSEW DESlRE T0 BECVURg

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

B. G. UNDERWOOD,

ADVERTISING AGENT,

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

WELL- BORING BY STEAM WITH A

Spring-pole.—By B. S. Lyman. With illustrations of the
apparatus employed. Lonta.ined in 8CIENTIFIC AMERI-
CAN SUPPLKMENT, NO. 534. Price10 cents. To be had
in this office and from all newsdealers.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39. _Price 10 cents. To be had at this office
snd of all newsdealers.
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Band Saws Band Saws.

DAMASCUS TEMPERED BY NATURAL GAS
HEAT, SUPERIOR TOUGHNESS.

After m%: n ten years’ experience in the manu-
facture of Band aws, we have discovered a new process
of Tempering and Straightening all at one opera-
tion, Thls g ocess insures absolute perfection,

Wes lly uest all users of Band Saws to send us
their a n full, and also adesenlpuon of the sizes of
saws used and we will by return mai L%uobe them s ecla.l
prices, and also send”them our amphiet on the Ban
which é:gvr;gams much valuable f formation for all users of

The Superior Quality of our Band Saws, All Tempered, Straight-
ened, and Trued at one operation, which we have patented, makes
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE
PAST YEAR. Our largest and best customers prefer them to the
best imported saws.

2 WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._ﬂ

NATURAL CAS

18 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 68 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 will be sent FREE tQ any part
of the world on receipt of full name and address.

adaress EMERSON, SMITH & CO. wmiren)

Beaver Falls, Pa.

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

DrAWING §
estimates on all photographic work,
I L he Eastman Dr
[ ) | Permanent Bromide Paper furnis

ARGED

Machinery, Furniture, made from small

romide Process. Also contact prints cheaper than silver prints,
Sample books of photographic prmts mounted on cloth made up for agents. Send for samplesand

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

AND PLANS

UCeb

REDu

Clasoifiod Indem of Advorisaments Published in tho Trogent Number of the Soiemtii American, Anchiteots and Bullders Bdiion,

Cutter Heads.
Sam’l J. Shimer
Door Hangers.

Acid Phosphate.
Rumford Chemical Works...
Adjustable Clapboard Ma

stanley Rule & Level Co... cover ii E. C. Stearns & Co .
Adjustable Planes, Syracuse Bolt Co.....
tanley Rule & Level Co ................ cover ii | Door Plates.
Advertising Agent. J.M.Stutzman ........c..oviiiieiiiiiniie
B. G. Underwood ........... eereceececacee tus xiii Drawings Enlarged and Reduced.
A":&g"l;:gl‘; Mfg. Co Eastman Dry Plate & Film Co ............... xiv
Architects’ and Surveyors’ Supplies. D"“w'“i Instruments, Etc.
L. MANasse. ... .enee. e e ii . H, Abbott & Co................ eeeeeece sanes .d
Architects. Frost & Adams.
MUND & GO oo e veteeeeneneeneenaenaennnns x G. 8. Woolman..
Archlteetural Sheet Metal Work. L. Manasse......
TN...... .... eeeenetreateeteeaenenas viii | Drilling Tools and Machinery.
Cheney & Hewlett... ......... ccoeeeiiennand viii C.H. Besly & CO... ccovvvn tivivnernrncnnnonens ii
Architectural Wood Turning. Dumb Waliters.
Anderson & Dickey.......coceevienennnnnennns viii The Edward Storm Spring Co...oceovevvnnnnnn x
Standard Wood Turmng Co. teevees 0enene....vill | Edge Tools.
Art l"nrnnure. Yerkes & Plumb............ ... cee.e.s COVEr iv
........................................ ix L. & I. J. White.... .
Aruﬂelal lebs. . | Electrie Conductors and Cables,
MArKkS........cce0eeeccececcesnscncacnces iii Standard Underground Cable Co. ........ cenees i
Artists’ Materlals. .. | Electric Lights,
F.W.Devoe & CO.....ccoecvvvverenroiies canee vii Brush Electric Co........... .cc.cueenn cover il
Asphalt Paint and Cement. . The Thomson-Houston Electric Co.. .cover iii
. Ehret, Jr. v Van Depoele Electric Mfg.Co.. ....unnnnnnn viii
Warren Chemlcal and Mfg. Co. .vii | Electrical Sup E
Asbestos. . Van Depoele lectnc Mfg. Co oo oviil
Asbestos Packing Co........ cover ii | Elevators,
H. W. Johns Mfg. Co......c.covvennnninnnnnn. xii L. S. Graves & Co....

Automatic Air Valves Howard Iron Work:

hos. L. McKeen ...........c.ccovvennnen PP {{ Morse, Williams & Co
Balusters, Stair Ralls, Etc, The Edward Storm Spring Co.
The Standard Wood Tuming [0 viii | End Wood Mosaic.
Anderson & Dickey......... cooieeiiiiiann.n viii Wood-Mosaic Co............ eeeeieeeeee
Band lnulruments. ... | Engineers® Supplies. .
Lyon& Healy ........oocoviiieninninnenniannns viii rost & Adams............... v eeeteieeraianes ii
Bat Tub' ( le Lined). . L. Manasse...... ..... coe ceieniieiieiienaanns ii
Sharpless & Watts. ... ....coeevvivinnnnnas o ii | Feed Water Healers. i
Black Varnish. Wainwright Mfg. Co............ eeeees..cCOVeEr dii
M. Eliret, Jr., & CO.. . .ccoevvr cevnnnnn cover iv Iiter. .
Blind 4Analng Fixture, Gate City Stone Filter Co................ cover ii
F.O North& Co... ....covvniiiireneniaiennnnns i Wainwright Mfg. Co.....co cevnnenn... cover iii
Blind =and Shutters. Fire Brick,
Pentleid & Van Auken............ .. ccu....e vii Henry Maurer & Son ...........cec0e0eee ounn iii
Boliler Coverings. .. | Fireproof Building Materials, .
Asbestos Packing Co. ......... veaanee cover ii Henry Maurer & Son. ........ PN iii
M. Ehret, Jr., & Co.. . cover iv | Fireproofing Material.
%11elds & Brown. ..... xii Asbestos Packing Co....... ............. cover ii

Johns Mfg. Co.
Jas. F. Wood & Co...
Booksellers and Pubi
Henry Carey Baird & Co
Decorator and Furnisher

Iron Roofing, Etc. Page | Sandstone, Page
Anglo- Amencan Iron Roofing Co.. ... dii Cleveland Stone CO........ cevvveiinnnnn..... ix
Iron Work for Buildings Sash Balance. )
Chene & Hewlett..... .... . viii Ormsby Sash Balance Co.............. ........ ii
J.S.Thorn ......... .viii | Sash Cord.
Leveling Instrument J. P.Tolman & CO... c.ccvevernnnnnnn.n. cover ii
John W. Harmon.............. ..ccooeeies oeee iii | Saws.
Liquid Glue. Emerson, Smith & Co. .xiv
ussia Cement Co........ Geerernnianenes oo taes v Seneca Falls Mfg. Co.. i
Lithographer Scroll Saws and l‘ools.
Schumacher &. Ettlinger................ cover ii W. F. & J. Barnes Co.. i
Lumber, . Senecn Falls Mfg. Co ii
I. G. Jenkins..........ccceevvnenne ceeieieeiae. vii | Shade Roller.
Machinists’ Supplies. Cushman Bros. & Co.......... eereeereiiieeea iii
Chandler & Farquhar........c........... eellvidi shaklng Grate.
Machine Knlves. . D. Mershon’sSons........ o eeireeeseerenianans xi
L. & I J. White.. ... cocoveviniiiiininnnn.. iii Sheathlng Lath,
Mantels, Grateua Fire Places, Etc. 1. G. Jenkins.... ....... o et teeee o eee aeaes vii
The H. Dibblee viii Shlnglel (Wood).
Chas. B. Kline ................ G. Jenkins.... cee.eiiiiiiiiinn vaen ceeell Vil
C. Foxwell Jr., & Co. Shlngle Stains,
E.J.Johnson."............ 000 Dexter Bros...........cccvviiiieiiiniiinnnnnnn. i
Masons’ and Builders’ Supplles. Shutter Worker,
S.H.French&Co . ......... cooivvennnnnn iii The Dodd Mtg. COuvevvvvnnnnnnnnnnnninnnnnnnn.. iii
Mathematical Instruments. SkyllfI ts.
A . H. Abbott & Co....ooovviiniiniiiniiinniennnn. i s.ves ........................................ v
F.W.Devoe & Co........ ... vii J.8S.Thorn.............. 0000 00 viii
Metallic Roofing Tlles and SIllngles. slldlng Bllnds.
Gummey, Sperin ram & Co. ...... cover lV Wm. Willer ..............ooooee il ool iii
National Sheet etal ooﬂng‘ Co Spiral Serewdrivers
Thorn Shingle and Ornament Co. DecaturCoffinCo..............ooovs veeen ... vii
Mineral Wool. Stable Fltungs and Fixtures.
Western Mineral Wool Co........ veeserenenas viii S.S. Bent &S0N.....ooce v eiiie ciieniiienn. v
Moorish Fret Work. Stained and Mosaic Glass,
C. nSOM & CO....ocovvvvreiinizeniinnnns Alfred Godwin. ..cover iy
Mouldlng and Dovet-lllng Machine. Gillinder & Sons............... cover iii
Battle Creek Machinery Co..................... Keﬁstone Stained Glass Works. PR §'¢
Natural Wood Ornaments, Postel & Co xh
Albert KOmp....ooooovveiiiiniiiiineeieianns Tiffany Glass Co.... .......... i
¢¢ New Flint Glass Ornamental Tile.?” Redding, Baird & Co cover u
Gillinder & Sons  .........eeeeennnn .coveriii | Stained Glass Substitute.
Ornamental Brick. W.C.Young... . ... ...ocooeeiean... cover iii
Jas. H. Beggs & Co ...... ....... .coverii | Steam Bollers,
Chicago Anderson Pressed Brick Co..ll ol ii Peter Devine............... .......... [ ii
Ornamental Glass Works, Stone Filters,
C.H.Postel & CO. ......cocoov vivnniinnnnnnnn. xii Gate City Qtone FilterCo ............... cover ii
Ornamental Rustic Work. Steam Heatin
John Wheeler .......................coiiinitn J. Reynolds & Son..........ccceet viiennnnnn.. v
Outside Shutters and Dresser Doors., Weir & Nixon .. ... .co.cviiie viinnnnna., xii
Pentield & Vun Auken... ............... ..., vii | Steam and Vacuumn Gauges.

Packing Materials. Vulcan Works.........o.. cooeieeiue.. coveriv
Asbesms Packing CO.......ccouunninnnn cover ii | Steel Alphabetws, Stencil Cutting, Etc.
Pain J. M. Stutzman'..................00 L ix

The Chilton Mfg. Co viii { Tinting Colors.
. W. Devoe & Co... vii Eurcka Color Works.............c..oee...... vii

S. H. French & Co

Taps and Dies,

Wm. T. Comstock ........ . iv H. W.Johns Mfg. Co. . iley & Russell Mfg. Co.......
J. B. Lippincott & Co............... i Abram Cox Stove Co. Wm. 1. Lindeman & Co ‘Tools and Foot Power Mae
Ticknor & Co............ teeecsseneee seeseneans vi Job Bartlett’s Sons... Pecora Paint Co..... C. E. Little.e.o............ .
Brass Goods. . E. A. Jackson & Bro.... . Rutherford & Barclav ........ Scneca Falls Mfg.Co..... .
LH.Besly & CO.....ccoovevivieiinnnieinnens | M. H. Jacobs’ Furnace Co.. ....ccoceueuvnnnn.. .S. Gutta Percha Paint Co Yerkes & Plumb ...... ....... cover iv
Bric-a-Brac. . Klein Furnace Co.... ....... i Par%uet Floors, Tower Ornaments, Finials, Etc.
Thackara Sons & CO........ccvvvveeniennrennns ix Leibrandt & McDoweli Stove Co ... ... R | e Butcher FlooringCo. ...........covennnn. v Thos. W.JoOnes................coee oeviviienns
Brick. .. . F.Pease Furnace Co. .............ccevuunn.. i J. Dunfree & Co Tracing Cloth, Drawing Paper, Etc.
Jas. H. BeggS & COuvvvineiennenasuanannannnns ii J. Reynolds & Son............. ... .... Wood-Mosaic Co Frost & Adams.......e. o0 civenerenninnneiees
Chicago Anderson Pressed Brick Co.. .. ......ii Schoen Heater and Stove Co........ . Photographic Outfits, .. | Underground Cable.
The Peerless Brick Co..........oecivvniennnt. xiii Isaac A. Sheppard & Co . .. ....... ... E.&H.T. Anthony &Co. .......cecoevnnn. iii Standard Underground Cable Co. .............. i
Brick Machiner . | Gas Engines, Eastman Dri/ Plate and Film Co....... ..... xiv | Valves and Hydrants,
Chambers, Bro. Co....... ceeeen seres see o vii Economic MotorCo ............... ceeenes coverii | Planing Mil Machinery. Gloucester Iron Works ...........c.c..o.. .....
Henry Martin.. . ...c..coiiiiieiiinnnniianns xii Williams & Orton Mfg. Co..... eeeeeeerenaanns Xiii Hoyt & Bro. Mfg, Co..........civ cennniaiaild viii Vulean Works... ........... feeees eees cover iv
Bulilders’ llardware. Gas Fires, Polished Plate Glau. .| Varnish.
Orr & Lockett.......... coocvviennns .....cover iii H. P. Dixon & Co........ ... eeeinenes cover iv Pittsburgh Plate GlassCo .. ............... xiii F.W.Devoe&Co.... ... .ccccvvivvvnnnnnn.... vii
Building Paper, Felt, Ete.” . | Gas Fixtures, Porous Terra Cotta. » Wm. T. Lindeman & Co........... .cover iii
Asbestos Packinlr COo..evvnnnis vaee onn cover ii ThackaraSons &Co ... ....ceeevveeien o oene ix Henry Maurer&Son.............. c.eeeee.... iii Standard Varnish Works. . ceee... Vil
M. Ehret, Jr., .cover iv | Gas and Water Pipes. Porous Earthenware. .| Ventilating and Exhaust Fans.
C. S. Garrett & Son.. .. xiii Gloucester Iron WOTrKS. ....cc ceeceinnnneninnnn ii Henry Maurer & Son ... .....cceevuunieinnnnn. iii Geo. P.Clark ... ............ ... iii
Warren-Ehret Co overiii | Gas Machines., Poultrge]{ard Appliances Ventﬂators.
Warren Chemical and Mfg. Co vii Tirrill Gas Machine Co.......... eerenees ... xdii S. 8. Bent & Son.. . . T. T. Cohen.....
H. F.Watso ..V | Glass—P’late. Pri}mred Roofin Merchant & Co..
Bullderl’ Scroll Saw. Gillinder & Sons ......... . Ehret, Jr., & Co Wagons,
Barnes C Wi Pittsburg Plate Glass . F. Watson..... Bradley & Co.... ... Ceeeecetetteiiianeties sees ix
Bnlldln Plun- and Speclﬂcal P.Semmer &Co.... ... Pressed Brick, Wall Plaster.
Munni fee esetae sfeteseseneesesissiaiinene X | Glaziers’ Diamond Jas. H. Beggs & Co. Adamant Mfg. CO.......ccovevvvnernennnnnnnn.. vii
Calipers, e Gillinder & Sons........c.cvevieiee canen Chicago Anderson Pressed Brick Co .......... ii | Water Purification.
Chandler & Farquhar........... seceessecsncas viii | Greenhouse Boilers. Pamping Engines. Wainwright Mfg CO.evvnnnnnnennnnnes ...cover iii
Carbohte of Lime. PeterDevine.......c...ooceviiiviieiinniiieniens ii Economic Motor Co.... ...... .ecen oo cover ii | Weather Stri
M. Ehret, Jr.,& CO....ovevvteeccnes veeas cover iv HitchingS & CO.....oovvvvieiiininnnnnns anen vii | Radiators. J.Dunfee & Co........... yeeeeeernnn. .. eeenn. v
Carpet Linin Grlndlng and Polishing Machinery. Wainwright Mfg. Co................. .. cover iii Rlchmond Weather Strip Co.......... .... ... iii
‘Sarren-Ehre [0 T N cover iii Somersworth Machine Co .................... Vulcan Works........... ..... .. . cover iv | Weather Vanes.
.................................... Ground & Rough Glass for Floors, Etc. Railway nnd Steam Fitters® Supplle-. Thos. W. JONes. we.....co vevivrvnnnnnnnnnn..a.d
cemen -. . Pittsburg Plate Glass Co.......... cevnneenen xiii Yerkes & Plumb.. .....c......oouunenn. cover iv | Well Tools,
H. W. Johns Mf] Co... ...... ceeeeeeienieenen xii | Hammers, Bednelnﬁe‘falve. American Well Works........ .. erereeens viii
M. Ehret, Jr., & Co...... cccoviiiieeneen cover iv Yerkes & Plumb............c.ccevveenn.. cover iv gulator CO «ovvvvvivenies viiiiiiaennn iv| Window Sash Cord.
Chandeliers. . lland Sawing Machines. Reflectors. . J.P.Tolman & Co. ... ... cover ii
LP. FrinkK.... .c.ccoovvvennnennnn ceereieieenans iii W.F.&J. Barnes Co.......... Geeeeenres seieees ii I.P. Frink............ ceeeennteeeenteiees sene ..iii | Wood Carpet.
Thackara SONS& CO....c.oovaennnnnrienenaaannnn ix | Hardwood Floors. Refrigerators. . J.Dunfee & CO.........ccovvvener vunivnnnnnnnn
Clapboard Marker, Wood-Mosaic Co......... ceseccscsnsnaans cover iii F.W. Lockwood............ eeecececcsonennnas xii Wo00d-Mo8aic CO.....oovvvvvnnnnnnnnn... coverin
tanley Rule & Level Co....... .. e.....coveriv | Heating Apparatus. l!ooﬂn%0 | Wood Filler, o
color Grlnder-. Job Bartlett's SOns ..... ...cveieiviieinnnnnn.. ix Asbestos Packmg ........ eeeesenneees cover ii Bridgeport Wood Finishing Co ...... ..........viii
T. Lindeman & Co................. cover iii B.C.Bibb &S0D.........ccci0iteienniencennns ii M. Ehret, Jr, & 00..covivieriaiennnns coveriv eVoe & CO. ......ccevviiiiiiiiiaaa vii
Comblnatlon Square, Globe Steam Heater Co........ ..div C. . GATTEtt & BOM e anasaronrcn cnneeennns xiii Wm. T. Lindeman & Co................. cover iii
L.S.Starrett ... ...............o..oeeee. L X EN.GateS ...ooeeenieennnn oo .. .xi H. W.John Mfg. Co....ooveeriiiiinnnnnneannns xii D. Rosenberg & Sons........ L viii
Coopers’® Carpenterl’, and Ship T°°1l- . Gurney Hot Heater Water Co........ ..xi Warren-Ehret Co....... ..... cover iii | Wood Mantels.
L& L 3o WHICE vvevvereseeenenernnnsraeesnnns. i Hitehings& Co._.............. .. L Warren Chemical & Mtg. Co . Huet
Cordage. E. A. Jackson & Bro... H. F. Watson............
J. P. Tolman & Co.......... tesectiane o .cover ii M. H. Jacobs’ Furnace Co.. Roofing Slate.
Corrugated Tubing. . Klein Furnace Co.. E.J.Johnson...............
The Wainwright Manufacturing Co....coveriii Leibrandt & McDowell St The American Bangor Siate Co
Covering for Steam,Gas, and Water J. F. Pease Furnace Co The Old Bangor Slate Co.....
»i D. Mershon’s Sons  ..... . . Roofing Tin . : e
JEhret Jr, &Co..ccove nnnn eeeneas cover iv New York Central Iron Wor i Anglo-American Iron Rooﬁn e eenneeenn Goode]l & Waters.
W. JODDS M. €O - vvnnvennannsernsennnnn xiii Pierce, Butler & Pierce .. xi Gummey, Spermg, Ingram 0........coveriv J. 8. Graham & Co.
Shields & Brown . xiii J. Reynolds & Son .. wV Merchant & Co cover iv Hoyt & Bro... ....... iii
‘Western Mineral Wool Co. .. viii Schoen Heater and Stove (,o v N. & G. Taylor Co.. . . . . . . . coveriv Rollstone Machine Co... ii
Jas. F. W00A & CO..oovvervnninnennisensessns viii Isaac A. Qheppard & Co.. ‘coveriv | Roofing and Wall Tiles Samuel J. Shimer iv
Creosote Wood Stains for shlngleu, Etc. Vulcan Works ..cover iy The National Sheet-Metal Ilooﬁng Cowevnnnnn x | Wrenches,
Samuel Cabot.e.eveeieeiiieiieierenreerieeeens Weir & NiXON....ceeeeeceeneerereeecsonsonnnes Thorn Shingle and Ornament Co.............. 1ii Geo. W, Marble........... ... [P |
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