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THE 

�citutific�mtticau, 
ARCHITECTS AND BUILDERS EDITION. 

$2.50 a. Year. Single Copies, 25 cents. 

This is a Special Edition of THE SCIENTIFIC AMERI­
CAN, issued monthly.

' 
Each number contains about 

forty large quarto pages, forming, practically, a large 
and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors and with fine en­
gravings; illustrating the most interesting examples of 
modern Architectural Construction and allied sub­
jects. 

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

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

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

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
Out of Grounds, etc. , are illustrated. An extensive 
Compendium of Manufacturers' Announcements is also 
given, in which the most reliable and approved Build­
ng Materials, Goods, Machines, Tools, and Appliances 

are described and illustrated, with addresses of the 
makers, etc. 

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

An Increase of Trade will necessarily accrue to 
all Manufacturers and Dealers whose establishments 
are conspicuously represented in this important edition 
of THE SCIENTIFIC AMERICAN. Terms for advertising 
very moderate. A card of ratelll sent on application. 

Back Numbers. -At present we are able to supply 
to new su bscribers all the back numbers of this journal 
from its beginning, in November, 1885. Each number 

s 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 volumes per 
year. Forwarded to any address. 

MUNN & CO., Publishers, 

361 BROADWAY, NEW YORK. 

TO THE TRADE. 

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

MUNN & CO., 

361 BROADWAY, NEW YORK. 

Building Plans and Specifications. 
In connection with the pUblication of the BUILDING 

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

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

CONTENTS 
Of the October numbef of the ARCHITECTS AND BUILDERS l!lDITION 

of SCIENTIFIC AMERICAN, 
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CONCERNING AGENTS. 
Customers who pay money to subscription agents or 

brokers do !'IO at their own risk. Care should be taken 
to deal only with known, responsible, and reliable 
parties. We send no papers until we receive the sub­
scription price; and no person is authorized to repre· 
sent us, act for us, or receipt for us. 

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

A. RESIDENCE OF MODERA.TE COST. 
One of our colored plates this month shows a resi­

dence qesigned for erection at the following cost: 
Mason work and all excavation . . .... $3,300.00 
Carpenter, painting, tinning, slating, 

all complete . . . . . . . . . . . . . . . . . . . . . •. 7,300.00 
Plumbing complete........ . . .. ... ... .. 65 0.00 
Heating complete . . . . .. . . . . ... ... . . .. . 400.00 
Mantel pieces, etc . . . . . . . . •  ' . . • .  . . .. . . . . 600.00 

$12,250. 00 

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

MASON WORK. 

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

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

Vaults.-Build privy vault where directed, with hard 
burnt Jersey brick, 8' thick, 3' deep in the ground, and 
leveled up to a grade 4' 8' by 6' in the clear. The 
whole inside, including the bottom, to be tightly ce­
mented and made water tight. 

pointed on the inside with cement mortar; The foun 
dation wall to run to top of the floor beams. 

Cut Sto1J,6work. -All manner pf cut stone represented 
on the drawingr. to be of regular broken ashlar, !ree 
from flaws and other imperfections, mid in cement 
mortar and pointed with red mortar. Also furnit-1h all 
necessary cut stone for cellar windows and cellar door 
and sills coming under . windows on high broken 
ashlar. 

Brickwork.-All brickwork represented by plans to 
be of well-burned hard brick throughout, which" must 
be laid wet in warm, dry weather, or if laid in damp, 
freezing weather, the brick must be kept perfectly dry. 
All brick to be . laid up in best and most workmanlike 
manner, with mol't!tr compose!l of good lime and clean, 
sharp sand, in the proportion of two of sand to one of 
lime, or of such other proportions as shall be considered 
desirable. All pi.ers and walls to be built as represented 
by plans and of such dimensions as marked thereon. 

The chimneys to be built and carried up as repre­
sented by the drawings, with good hard burned brick. 
laid in mortar as above. All flues to be struck joints 
on the inside and left free and clean on the completion 
of the work. All chimneys to be topped out as per 
elevations, with pressed brick. All the fireplaces 
throughout first and second stories to be pressed 
brick. 

Blu6stone. -Flirnish and set in kitchen a rubbed 
bluestone shelf and hearth, to be the size as marked on 
the plans. Turn trimmer arches to all fireplaces. 

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

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

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

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

IRON WORK. 

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

CARPENTER WORK. 

Timber and Framing.-First floor joists, 3" X 10', 
16' from cen1:.t>rs; second floor joists, 3" X 1 0", 16' from 
centers; third floor joists, 2' X 10", 16' from centers; 
ceiling joists, 2' X 8', 24' from centers; rafters, 2' X 8", 
24' from centers; hips, 2' X 8"; partitions, 2' X 4', 16" 
from centers j bearing partitions, 3' X 4', 16' from 

FOUNDATIONS AND STONEWORK. centers; door studs, 2' X 4', doubled; wall plates 
Footings.-Footing to be laid under all walls and and ties, 4' X 6'; bridging, 2' X 2' ; sleepers in laun­

piers, both stone and brick. All footing courses under dry, 2' X 4', chestnut; girders, 8' X 10" ; 8ills, 4' X 
stone walls to be of concrete 4" wider than the walls 8' ; posts, 4" X 8"; girths, 4' X 6'; valleys, 3' X 8'; 
resting thereon and 4" high; well bedded in the top of ridges, 2' X 10'; piazza sills and bearing timbers, 4' X 8'; 
this footing course, to come level with the top of piazza floor beams, 2' X 8' , 20" from center; balcony 
cemented cellar bottom. "beams, 2' X 10', 16" from center; collar beams, 2' X 8". 

Foundations.-All footings, piers, foundations, and The girders will be kept flush with top of floor beams. 
stone walls to be built to correspond with the sizes Spike a 2' X 4" piece on each side of girder to rest floor 
marked upon the plans. The stone used in the foun- beams on, and spike well thereto, and all other neces­
dations to be of approved medium size stone, the lower sary timber required throughout the building, to be 
courses to be laid with extra large, flat stone ; all to be good, 90und spruce timber, well seasoned, sawn true 
carefully bedded on their broadest faces; all laid in and square, free from sap, shakes, dry rot, or other im­
water lime mortar, composed of one part water lime perfeCtions. And all timbers u!!ed throughout must be 
and three parts coarse, shnrp sand, each layer well prepared and framed according to the plans, sections, 
fllled. and flushed up on both sides and firmly bound and details. All joists to have the crowning edge 
together. The foundations for steps, porch, piers, etc., placed upward and sized to proper widths. Also pre­
to be built as above, and to extend at least three feet pare and size all studding, etc., cross bridge all joists at 
below grade. All the foundations for outside piers to distances not exceeding eight feet apart. All trimmers 
be solid concrete and slightly taper from bottom np. and headers must be framed double, and in no case 
The stone wall coming against the earth to be well ceo allow less than four inches between chimney breast 
mented on the outside. Run a line of 3" unglazed tile and trimmers. The stUdding may be of hemlock. 
all around foundation and to grade to cellar drain. Wood Lintels. -The carpenter must provide and set 

Stonework. -All face walls above grades to be laid all wood lintels of every kind and description for all 
with approved quarry stone, with vertical and horizon- windows, doorways, and other necessary places. All 
tal joints. All to be carefully set and bedded on their lintels to have a bearing on walls of at least four 
broadest faces, well bonded together and backed with inches on each end. 
stone of same quality. All well laid in water lime Partitions.-All partitions throughout and set build­
mortar, as above specified, and cleaned oft. The face ing to be set according to the plans. Bearing partitions 
ston"e to be pointed with red mortar made in the best on flrst floor must foot upon the girders below and be 
mann�r, and cut joints on tbe outSide and ftWlb Capped on second story WIth plate for the reception of 

© 1887 SCIENTIFIC AMERICAN, INC
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the joists. Bearing partitions on the second floor to I three keys, and to have real bronze fronts and strik- I Kitchen Sink.-The sink to be ceiled up underneath 
foot upon plate. The studs at angles to be thoroughly iug plates. All doors in principal part of first story to I with narrow beaded battens, and provided with door 
spiked together before being placed in position. All have a first quality 4%," mortis!' lock. real bronze front of same, fitted and trimmed with the required hard­
doors to be trussed over the top thoroughly and sub- and striking plates. Sliding doors to have locks with I ware. 
stantially. All partitions to be set to a straight edge. astragal fronts of real bronze and flush furniture. All: Wainscoting.-Wainscot walls of kitchen, bath 
Joists in all ('ases to be doubled up under all stud small closets, prebses, drawers, etc., to have suitable room, laundry, and water closet with beaded battens. 
partitions. Grounds put on for finish throughout the locks as approved. All door locks throughout to be of I 2%," wid(l, and cap with a neat beveled and moulded 
building. the be,t city manufacture, and all doors to have a cap. The bath room and water closet to be of chelTY 

Cutting for Pipes.-The carpenter must do all cut- key. and the kitchen and laundry white maple, all to be3 6' 
ting for pipes of all kinds, using care not to cut off or All double doors to have sliding bolts at top and bot- high and 20' above the fittings. 
weaken supporting timbers, and furnish all necessary tom, and to correspond with other furniture. Front Mantels.-The mantels, either slate or wood, will be 
pipe boards for the plumber to screw his pipes to. doors to have mortise bolts of suitable size and finish, furnished by the owner and set by the contractor. 

Sheathing-The building to be sheathed on the out· to be of real plain bronze. Also put bolts on the out- Bathroom.-Bath tub to be cased up in a good and 
side with sound, match Ys' hemlock boards, not to ex- side doors in cellar and laundry. workmanlike manner. The water closet to be fitted 
ceed 9%,' in width, nailed to every bearing through Picture Moulding.-Put up 2" picture moulding in up with covel', seat, and riser. Hang the seat and 
each edge with 10d. nails; these boards to be placed all principal rooms and halls, first and second stories. cover with brass butts. The whole should be put to­
on frame diagonally. Window Frames and Sash.-All window frames con- gether so that at any time it may be easily taken apart 

Lumber.-The lumbPor to be white pine, unless other- structed to correspond with the working drawings for for the purpose of attending to or repairing the plumb­
wise specified. All inside finishing lumber to be clear same. The sash to be size as shown, and 1)14" thick' i ing pipes. Fit up the wash bowl underneath with 
and dry, free from sap, shakes, or knots, pitch, etc. and hung on braided sash cords, weights, aud noiseless I narrow ceiling, 2%,' wide, and provide batten door of 
Piazza columns to be whitewood. The bath room and axle pulleys. All glass to be well bedded, bradded, same, properly fitted, hinged and trimmed with appro­
water closet fittings will be of cherry. back puttied, and cleaned off. All provided with best : priate butts and catches. Also fit up other wash bowls 

Exterior Fini.Yh. -All of the exterior finish for corner approved bronze sash 'locks and lifts. All made of throughout in same manner. 
boards, window and door casings, cornices.water tables, clear white pine, well seasoned. The cellar windows I Ventilation.-Put in all chimney flues where possi­
verandas, bands, sidings, and aU manner of finish shown constrncted in accordance with the details for same. ble, 8 X 10 ventilating registers in aU chicmeys and 
on plans and details to be composed of clear white pine, and the sash to be all hung on back flaps and secured rooms not having fireplaces. Also put 8 X 10 register 
well seasoned, and primed as soon as put up. Shingle with hooks and staple and protected on the outside in kitchen chimney for ventilation. 
the vertical sides where shown on the plans with 6"X18" with %" rods placed vertically 3" apart. The dormer Bells.-Put in an electric bell from front door to 
pine shingles, laid not more than 5' to weather and cut windows to be constructed in accordance with the de- kitchen, also from second story hall to kitchen and from 
to pattern. tail drawings, secured in a thorough manner and proof one room to girls' room third story. 

Furring Strips.-Do all necessary furring of every against leak. Cold Air Ducts.-Build cold air duct of wide pine 
description. The walls in laundry wiU be plugged and 6llass.-The glass in front first and second stories to ceiling boards as directed by the heater men. 
properly furred off ready for lathing. Ceil the under- be French polished plate, other rooms in principal Coal Bins.-Build coal bins in cellar of planed and 
side of back piazza with � X3' strips planed pine, kept part of first story and entire second story to be 26 oz matched spruce boards, with strong stanchions, and 
%" apart, no tongue and groove. I sheet glass, the balance to be first quality French leave small doors. 

Roofs.-All roofs to be covered with rough hemlock sheet double thick. Furnish and put in stained glass Privy.-Construct a privy of frame clapboards, cor­
boards 1" thick, with good square edges, and of even where shown on the plans, design selected by the niced and have a slate roof. Furnish a panel door, one 
thickness. All of the rough carpentry necessary to owner. Allow for this glass, $1.50 per sq. ft. window, and seats with hinged covers complete, and 5' 
form the projection of eaves, as required for all cor- Blinds.-All windows, except two bays in second X5'X7' high. 
nices, gutters, etc, to be done in accordance with the story aud bay in front of parlor, to be provided with Tinning.-All the flat roofs must be covered with 
plans and details. AU to be composed of good, sound outside blinds made of the best white pine, all hung I the best M F charcoal roofing tin, laid with flat seam. 
lumber, and put on in a good, substantial manner. All on wrought hinges and trimmed with approved blind The gutters to be properly lined, and run the tin up 
roof boards to be well nailed with 10d. nails. Joints fasts. The windows mentioned above to have cherry 'I under the slate or shingles at least 6". Bring the tin over 
broken at various places. All main roofs to be covered Venetian blinds with cornices complete. the face of the cornice and tack it down smoothly. 
with the best quality of Chapman quarry black slate, Hardwa1·e.-All hardware and trimmings used All angles and other necessary places to be covered with 
16' X 8", not less than 3' lap. All the outer edges on ga- throughout to be the best of the kind specified. Furnish tin as above, all well soldered in resin and made perfect­
bles to be laid in mortar. These slates to be laid on all necessary bronze hard ware for bath room. ly water tight. Leaders of XX tin put up as indicated 
carbonized felt and nailed on with galvanized nails. Interior Finish.-All to be constructed as required on plans, or as may be directed, with an necessary 

li'loors.-All floors, when not otherwise specified, to by the plans and details, with sound, clear, kiln dried, curves, breaks, bends, etc., to carry the water from the 
be of white pine, free from sap, shakes, black, unsound, white pine, nnless otherwise specified. All put up I several roofs to the ground, and connect tile drain, 
or loose knots, mill worked, tongued and grooved, one with neat, close joints, smoothed up and well sand- which will be put in by the mason. 

PLUMBER'S SPECIFICATION. 
inch thick, not over 4�' wide. The loft floor may be papered. Base put down in all apartments which are 
9�' flooring. All well and secret nailed to each joist. not wainscoted. Beads to be put on all corners, the 
The porch floors to be white pine, tongued and grooved, bath room and water closet to be fitted up with cherry. Drain.-Furnish and put in where shown on the 
Ys" thick, not more than 3" wide, and all joints to be Panel backs nnder windows of first and second stories plans a 5" cast iron soil drain pipe, to run from inside 
well laid in white lead. The kitchen floor to be com- and stair platforms. All windows, including those that of building out to the tile drain, 4' 0" outside of the 
posed of white maple, tongued and grooved, ,%" thick, have panel backs, to have neat stools and aprons. building. 
not more than 2%,' wide. All the floors to be composed Vestibule.-The floor in vestibule will be an orna- Soil.-Furnish and connect with the soil drain in cel­
of lumber, the best of the several kinds specified, and all mentaJ. tile floor, selected and put in by the owner. lar a 5" cast iron soil pipe and run same size up and out 
well and secret nailed to every joist. Also the bath Stairs.-AU stairways to be built where located on of roof at least 4' 0" and cap the same with the" Smith" 
room and water closet will have maple floor, same as 

I 
plans. The main staircase to be built and supported patent ventilating cap. Use Y branches for all waste 

kitchen. The floor in laundry will be of yellow pine. on three plank strings, the risers to be 1" thick and connections. All the iron soil pipes to have a coat of 
Doors.-All doors in the house, except where ot-her- the treads 1M' thick. Dimensions in all cases for asphaltuI:l. The soil pipes to have a cleaning out cap 

wise specified, to be made of clear, dry, white pine, free height of risers and width of steps to be measured from' in cellar. 
from sap, and must be in strict accordance with the I the building. The space under stairs to be fiIlished i Calking.-All joints of all iron pipes are to be tho­
drawings. Size of doors to be marked on floor plans with a neat cherry panel. All stairways must be put roughly calked with picked oakum and molten lead 
for width, height, etc. All doors that are marked on up after the plastering is dry. The attic and kitchen I and screwed in position with iron hooks. All joints 
planR as sash doors to have proper rabbets for receiving stairs built as required by the plans, of a good quality I between iron and lead pipes to be made with brass fer­
glass and suitable provisions for same with beads, etc., of stock, to be well supported on two plank strings, to rules, to be calked into iron pipes and the lead pipes 
etc. have l' risers and 1�" treads, well housed into wall to be sQldered to it with wiped joints. 

All necessary dwarf doors to be provided where need- string. The main stairs to be selected cherry. I Boiler.-Furnish and put up where shown on the 
ed for pantries, clo�ets, wash stands, water closet, etc., Newels, Rails, and Balustel's.-The newels, rails, and plans a 35 ga']lon round head, heavy pressure copper 
paneled or battened and beaded, as the case may balusters for main staircase to be of selected dry boiler, and provide with draw cock for emptying 
require. The front and vestibule doors to be made of cherry, worked in accordance with the detail drawings. the boiler, and shut-off cocks for shutting off water 
white pine, to correspond with the sizes and dimensions The kitchen stairs to havtl two inch round cherry froUl second story, and provide with circulating pipe, 
given on plans. All other doors required by the plans newel and rail. All cellar and outside stairways to be complete. Connect boiler draw cock with the sink 
to be made in the best manner, and of good, sound, built on good, strong plank strings, provided with waste, have a %" stop cock on supply pipe, and combin­
clear, kiln dried lumber. plank steps of white pine, well put up and thoroughly ed safe and vacuum valve on top of the boiler. Boiler 

The sliding doors to be hung wIth Warner's patent secured. The main newel will be 10 X 10 base, 8 X 8 to be supplied with a Lockwood stand. 
door hangers, the track boxed in as per furnished di- shaft, turned and chamfered, main rail 3 X 3%,', balus- Supply.-Tap and pay for tapping the water main 
rections. The double doors to have astragal joint in tel's 2%, X 2%" square and turned; the newel on second and connect a % AAA supply and ruJl to the boiler. 
center, all to be well and securely done. Pockets for story for kitchen stairs 5 X 5, square turned rail for Supply to have a shut-off cock inside the cellar waU. 
sliding doors to be made perfectly air tight. same 2%, X 3%" and 2" turned balusters; furnish and All pipes are to be graded so they will drain perfectly 

Hinges.-Hang an doors throughout with loose joint put in steps from third story to loft. dry. Each floor to be controlled separately by shut-off 
butts of sufficient size to throw them clear of archi- Closets.-The closets to be ventilated by means of a cocks. Where pipes will not drain dry, put a small 
traves. Butts on front doors to be of plain bronze 5" X hollow 3' tin tube placed in partition and running up pet cock. Run a %' AAA lead pipe to and through cel-
5", three to each door. Butts on principal rooms and to air space above the loft floor. Also in bedroom lar waH to a point where directed, and furnish and fit a 
hall to be of 4%,' X 4%,', plain bronze. All doors to have closets to have two rows of double wardrobe hooks, stop cock both on the inside and outside of the build-
4%," saddles and base pins where needed. All dwarf placed on beaded cleats and two rows of shelves put in ing. 
doors throughout to have suitable butts to match across the top and back and sides where space will Sink.-Furnish and set up where shown in the kitch­
other work, and all door butts to be loose pin joints. permit. en an 18" X30" Mott's Eastlake galvanized iron sink, 
All the room and hall doors on principal part of first Kitchen Pantry.-The kitchen closet to be fitted up with back air chamber and iron legs, and supply with 
story to be real bronze plain knobs, roses and escutch- with five shelves on the back, about 14" wide, shelves hot and cold water through %" AAA lead pipe, and 
eons. front doors to have plain bronze knobs and on each side to be of ,%"lumber. Put in hanging hooks Fuller cocks, and have a 1%," X lead waste pipe, pro­
escutcheons and rose� combined. Doors on second in space at head of cellar stairs Fit up butler's pantry perly trapped and connected with the drain, with a 
story and kitl hen to Ii e 4"X4' lacquered butts and jet as shown, to have counter shelf, with small doors or 2" iron' pipe to the main soil pipe. To have a cleaning 
and bronze knobs. All other doors throughout to have drawers below, as directed, and smaH glass doors above cap on end of pipe under sink. Also fit in complete in 
plain iron butts and white porcelain knobs and escutch- these lockers. To have small moulded cornice run butler's pantry one copper sink, 16x20, and supply 
eons. Sliding doors to have real bronze flush trim- around the top Furnish and set aU necessary hardware with hot and cold water through %" AAA lead pipe, 
mings. Put suitable knobs on all dwarf doors, press to make the job complete and to match that in its im- with nickel faucets and waste connection complete. 
doors. etc. The principal part of first story to have I ;mediate vicinity. Closet under main stairs to be fitted Bath.-Furnish and put up, where shown. a 16 oz. 
brnm:e face mortise locks The main entrance doors up as directed, the drainer in butler's pantry to be sheet copper bath tub, Ii' 6' long, wen tinned and plan­
to have a U' mortise lock, night latch atttachment, with white ash. Put small door in front of sink. ished. Supply with hot and cold water through ?�. 
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AAA lead pipe and nickel plated combination bath I their height horizontal, and accurately cut in, and well i for sub jambs, but the second story will have jambs 
cock with rubber spray. To have 1�' C waste, and nailed. These partitions to have 2X4 cap. All parti· proper width, so they will come flush with plastering. 
properly trapped and connected with the soil. Bath tions to be set perfect.ly plumb and straight. All door All to have proper weights, 2" pulleys, and Italian 
to have nickel plated plug and chain. Overflow to be openings to be double studs, the inner one to be cut sash cord, to be fastened with bronze daisy pattern 
connected with waste. off so the door head will rest thereon. All door heads sash locks. The upper edge of top casing on these 

Bowls.-Furni!'h and set where shown on the plan running across floor beams to be doubled, and the frames will be made segment. so mason can arch over. 
three 14" marble Italian ware wash bowls, with marble whole well nailed together. Also put in blocks at bot- All these frames mllst be primed before setting. 
countersunk top and sub·bases 10" high. Supply with tom of door studs to make end nailing for bases. and the carpenter must set same and protect them. 
hot and cold water through �' AAA lead pipe and Thoroughly spike all angles and corners together; and The cellar frames in rear will be made as usual, for 
nickel plated Fuller patent basin cocks, to have 1,14' X do not allow the lath to run behincl. single swing sash, hung and properly fastened when 
lead waste, properly trapped and connected with the Roof Cuvering.-Cover the entire roof with surfaced shut or opened. The two windows in bay on second 
soil, to have nickel plated chain and stay and plug. hemlock boards, perfectly dry, and nailed in each and story, one on each side, will be made box heads, so as 

Air Chamber.-No cocks to be placed at the end of a every nailing. to permit easy access to balconies. Make the rear door 
line, but the pipe to be extended so as to form an air Flashing, Tinning, Slating, Leaders, etc.-Tin tbe frame in the usual way, wide jambs, and make top of 
cbamber. whole entire roof witb 20X14 I. C. charcoal tin, well bead casing segment same as windows. The frames for 

Closet.-Fnrnish and set in tbe second story where soldered and nailed. Turn np not less thau 6" against I front doors will be shown on details when needed. 
shown on plans, supplied with water through 1)4" pipe the front work. Lap over large board on rear, and Put fascias on eaves and barge boards on rear gables. 
from cistern above, an in odorous porcelain wash out nail in face, and well nailed on top of scuttle frame. Blinds and Shutters.-All the second story windows 
closet, with suitable size cistern. The cistern to have Work in all necessary flashing around chimneys and will have outside rolling blinds, properly hung and fas­
tbe flush tank attached. Supply through %' AAA pipe around the front cornice, also tin the balcony floors, tened when shut or open, painted three coats at the fac­
and have cistern valve and rubber ball complete. well nailed on the edges and well worked in the brick tory. The two rear windows on the first story will 
Ventilate the closet wit.h a 3" lead pipe connected with work, and tnrned up well against bay. Line the gut· have paneled sbutters in pairs. properly fastene!l when 
the iron vent. Closet cup and pull to be nickel plated ters on main roof. Turned over on front edge of cap, opened and barred when closed 
and to be inserted in the seat. Closet to have enameled and nailed on face. Do all necessary tinning of every Back Stoop.-Put up back stoop; snit the grade to 
drip tray. description to make the job complete and perfectly 1!4' treads. Ys risers, Ys floor, 4 X 4 post rnnning from 

Safe Pans.--The bath tub, bowls, and closets are to tight. Also do all necessary flashing whatsoever to ground to proper height of rail, put rail on each side, 
be provided with 2� lb. lead safe pans, edges turned np make job complete. Furnish and put up on rear of with plain straight balusters, and ceiled up tight on 
2' all aronnd, and to have a %" lead waste pipe to the building two 4" leaders, ronnd, made of XX tin. con· both sides. 
cellar. nected to tubes, and fastened with strong iron hooks in Ceiling in General .-The wbole entire first story, in-

Wash Trays .-Supply the wash trays with hot and joints of brick wall, and connect with tile, which will cluding the ceiling, to be ceiled with 3" beaded yellow 
cold water through % AAA lead pipe and Fuller patent be put in by mason. Georgia pine ceiling. Ys thick, clear face and smooth 
cocks, with flange and thimble. Provide with a 2" Slating.-The hood in front of roof will be slated blind nailed. The closet under front stairs to be ceiled. 
main waste pipe, properly trapped and connected with with black slate and a red slate figure in the center. in same way. Also make partition between office and 
main soil pipe, also all necessary plugs and chains These slate to be not more than 16XS, laid with a 3" main store of same material. Put in small quarter 
and flanges, also provide on end of pipe a cleaning lap. round in angles of ceiling. Top of show window to be 
cap. Sc:uttle in Roof.-Form scuttle in roof where dire'lted finished in same manner. The partition will have sash 

Ventilation.-Every trap through the house to be 2'x3', made of ceiling boards, with a 1,14 rim and tinned on rigbt of door as shown. These sash will be proper­
separately and independently ventilated from the over on top and sides. This scuttle to have two books to ly fitted in frames, about 4 ft. from floor to sasb, and 
crown, by the same size as the trap. hold it down. the sash about 4 ft. high, made so they can be opened 

Gas Pipe.-Put up the gas pipes with eutlets where Cornice, Rails, Brackets. Gutters, etc:.-Form the if necessary. The door in this partition will be a sash 
shown on the plans and according to the rules of the cornice as shown on the plans. of clear, soft white pine, paneled door. The bottom of show window will be 
gas light company. All outlets are to be capped and no sap. The columns may be whitewood, tnrned as floored to the beight of bottom of sash, and the front 
all pipes tested. All side lights are to be not less than shown, SXS. The sweeps will be made of 3 pieces, 1!4', of same will be ceiled same as otber part of store. The 
5' 6" from floor. All drop lights are to be hung fastened together and moulded as will be shown. The front of this to finish with nosing and cove finish. 
plumb. filling over sweeps will be 1,14 square and 3�X3� open First or Store Floor.-Lay the entire first floor with 

.. 4 • • .. spaces left between. These squares must be neatly yellow Geor�ia pine, 8" wide1 perfectly dry. clear face, 
A COUNTRY STORE. formed. The cornice will be a 4" crown moulding.crown and blind nailed in each and every nailing, driven up 

One of our colored plates represents a country store faced dentals, and a small quarter round planted under perfectly tight. Lay eutire second story floor with 
and family flat lately erected in an adjoining town, at dentals. This cornice to be put up on all the different narrow tongued and grooved white pine flooring, per­
a cost of thirty-eight hnndred dollars. We make libe- places as shown on. the front elevations Each side of fectly dry, well driven together. and blind nailed in 
ral extracts from tbe specifications, which, with the hood will be shingled not more than 3' to the weather. eacb and every nailing. �o loose knots. The first 
plans. will enable any intelligent builder to duplicate No cutting. The small pediment in front of hood will story 1Va thick, second story % thick. 
the work. be plain, and a neat rosette planted on, at least 10" in Stairs, Rails, etc.-Build the front and back stairs as 

Quallty.-All material used to be of good quality, diameter. Put in two brackets under small pediment shown on the plans, the treads to be 1�" yellow 
free from all defects impairing its strength or dura- as shown. Do all necessary boxing of timber over- Georgia pine strings, 1!4' white pine risers, Ys white 
bility. All timber, except where otherwise specified, head; and ceil overhead with 3" narrow beaded ceiling pine nosing. and cove finish. House the treads and risers 
to be of good and as well seasoned as the market will and brake a small moulding around in the angle. The into the strings and wedge with glue, the upper edge 
afford, square edged and fnll size hemlock or spruce. straight filling on sides will be the same pattern as that of string to match base. The under side of front flight 

Size of Timber.-The first and second tier of beams of sweeps. The top rail at bottom will be 3X4 moulded. will be ceiled and the under side of back flight will be 
2X12X16" on centers. All headers and trimmers to be The bottom rail 3X3 monlded. Balnsters 2X2 square arranged for plaster. At the head of each flight there 
doubled alld well spiked together. Tail beams mor- and turned The filling under front window of second will be a 6" turned and square ash newel let in floor 
tised and tenoned togetber. The end of the beams to story will be formed in squares about 3X3 and a small and made perfectly solid. Run a 3 X 4 ash moulded 
be cut on slight bevel, as indicated on the plans. The rosette planted on the cornice over. show window will be rail from each newel back to corner of wall. Insert on 
girts for trusses to be 6XS. Truss rafters, 6XS. These as shown, witb fascia crown moulding. and moulding at each side 2' ash neatly turned balusters, 5' from cen­
trusses made as indicated on the plans, fitted on top bottom and rosettes planted on. Make the two large ters, bored in rail and dovetailed in floor, and driven in 
and bottom, and bolted to!;ether as shown. Bolts to brackets as shown. S' thick,moulded on face and splayed with glue. Nosing and cove finish arouud stairs. The 
be %, and large square wasbers at each end. Put in on edges. Ceil the nnder side of balconies with 3" narrow risers and treads will be tongned and plowed togeth-
6XS summer in cellar, where shown on the plans. The beaded ceiling, Ys thick. Put in all necessary pieces to er. with three blocks glued underneath on each tread. 
filling between the trusses to be 2X6, placed five spaces make complete. These two large brackets must be held Put up on either side of both flights a 2" turned ash 
in the length of rafters, and let into the rafter 1", and in place by a long bolt running into the brick wall wall rail. with turned ends and supported on ornamen­
sized to 5�", and well spiked thereto. The ceiling and nutted up tight, and have a small round iron built tal brackets, put on close enough to make strong. 
beams 2X6, placed nine spaces in width of bnilding. in wall, and bore a hole in bracket to keep it from Build cellar stairs where shown, of 2" rough spruce 
These to be cut between truss girts and notched and settling down. Put up the show window as shown. The planks. strongly put np and to have pine hand rail. 
rest on a lX2 fnrring strip, and all well nailed. The sash will be made of clear soft 2' lumber in double Trimmings, Stools, Bases, etc.-All the trimmings 
plate will be 3XS, laid flat on wall and bedded thereto. sliding sash, no weights. bnt proper fastenings to hold showing in the first story inside will be yellow Georgia 
Tbe truss girts spiked well to plate. There will be a them up. Head lights made 2' thick and to swing on top pine. Set jambs for windows to be made proper 
regular truss on the extreme end of front. The iron and fasten. Form transom as shown. Form moulded sill width and tongued into sub casing, window stools 
rod for these trusses will be %" iron, with large square and base to show window as shown. The under part of made to lap on window sill, and finish with nosing and 
wasbers on each end. show window will have sash to open, with rough plate cove finish with apron. The casing will be 5' wide, 

Cross Furring, etc. -The entire second story ceiling glass inserted, and hung on top and fastened when shut with turned corner blocks at angles, these casings to be 
will be cross furred with 1X2 furring. placed 16" on or open. Anything not mentioned here to finish the front moulded in solid, as will be shown. All the work on 
centers and nailed in eltch and every nailing with ten- complete will be shown in details, which will be fur- the front which wlll sbow white pine in the natural 
penny nails, and joints broken at least every sixth one. 1 nished wben needed. The floors for balconies will be way in finishing front will remain so. Furnisb all ne­
The outside walls of both stories to be furred with 1 X2 boarded with hemlock boards, and have a slight cant I cessary stop beads. etc., to make windows complete. 
furring. The second story 16" from centers, and the I eacb way to run tbe water off. Make and lay a striped The entire second stories and both hallways at bottom 
first story 24 on centers, and nailed in every dry joint floor on each balcony 2' strips, Ys tbick. screwed to 1,14 of stairs will be finished in white pine, clear and good 
left for that purpose by the mason. Use twelvepenny bearing strips, these bearing strips to be scribed to Door jambs 1M, rabheted casings, 5" wide, moulded in 
or twentypenny nails. as the case may require. tin work, so as to make the floor level. The strips to be solid corner blocks at angles. Small wall moulding to 

Bridging.-Bridge the first tier of beams three rows !4'. apart, and paint edges before laying down. This miter aronnd casings and base. Base S" wide. monlded 
intermediate hetween summer and outside wall, with floor to be fitted neatly on each side, so it will lie solid, in solid. Furnish all windows with proper stools, 
2X2, cut in accurately and well nailed at each end with and made in two sections. so it can be easily taken up. aprons, etc. Stop beads complete. 
tenpenny nails. The second tier to be bridged with I Form gutters on main eaves as shown, 6' high, and small .Doors -The. store door will be made as shown, 2" 
same material and same manner except located differ· cap on top, and line inside and give proper cant to thick. Hall door as shown, 2" thick, wood panels. All 
ently. Run a row between tbe two stair partitions, rear. other doors ordinary four paneled. All clean and dry 
and two rows intermediate between stair partitipns and Cresting and Finials -Furnish and put up the tbree for wood filling. All to be per number and size and 
outside wall. All these to be regular cross bridging. flniltls as shown Allow for finials $i:l each. Also put thickness as marked on the varions floor plans, and all 

Partitions.--Set partitions' where indicated on the up cresting and allow for same $1.50 per lineal foot. to be white pine and moulded. All these doors to have 
floor plans. The stair partitions on first story will be 'l'his iron work to be selected by the architect. ash saddles. The front and store doors to be hung 
set with 3X4 joist, placed 16" on centers, and have Window Frames, .Door Frames, Shutters, Blinds, l witb 5 X 5 imitation bronze butts. three to each door, 
3X4 cap and run !lown to summer, and well nailed at etc.-All the window frames made in the nsual way. I all other doors hung with 4 X 4 imitation bronze butts. 
each end, and bridged horizontal twice in their height. For bri�k work jambs, 1� thick. Outside casings 1�4X2, ! two to each door, the hall door to have a 6" lock. with 
Partitions in second story set as shown on the plans, back stops U and 2" sills. Make regular boxes for i night latch attachments, with bronze knob outside and 
with 2 X 4. placed 16" on centers, and bridged once in weights and pockets. The first story will be arranged bronze <!scutcheon with bell pull to match. Furnish and 
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OOTOBER, 1 887. 
hang a 5" gong bell in lower hall. The store door to : Cesspool. -Build cesspool where directed, 8' X 8' in 
have an improved latch handle, real bronze. All other the clear, about 50' from the nearest point of building. 
doors to have brass faced mortise locks, except 1]4' i This cesspool to be built same as cistern, water-tight. 
doors. Thost' to have where in clusets reverse bevel : Run a 3" drain tile from inside of cell�r wall to same, 
rim locks. Cellar door to have 6" plain rim locko All made perfectly tight. Also run a 4" drain tile from 
outside doors and cellar door to have extra boIts . cesspool about 20' on the low side, and turn down in 
Knobs and escutcheons for inside doors to be jet and cesspool. This pipe is intended to carry off the water 
imitation bronze mountings. Put on all necessary and soak away. Both of these pipes to be at least 2' 6" 
plaster corner beads where required. deep. 

Shelving.-The two kitchen closets will be shelved Briuk Piers for Back Stoop. -Build two 8 X 8  brick 
five shelves high, one side of pot closet ana three sides piers for back stoop, with foundations 2' 6" deep. 
of china closet. Shelves about 14' wide. The bed room Privy Vault.-Build privy va�t where directed, 4 ft. 
closets will have two shelves each and hanging strips deep, made of stone and laid up with mortar, and ce­
underneath. Supply these strips with wardrobe hooks. mented bottom, leveled off on top 1 ft. above ground. 
Also put up other hook strips where requested, and This to be 3' 10" X 6' 6" in the clear. 
supply with hooks. Rubber tipped bumpers to all Brzvk Piers in Cellar.-Build the brick piers in cellar 
doors necessary. where indicated on plan, 12 X 12", built of hard burnt 

Sink.-Furnish and fit up sink where shown, as di- .Jersey brick, laid in cement mortar. 
rected. 18X30, and a No. 2 Douglas lift pum p. This Cementing.-Cement the whole entire ceEar bottom 
pump to have a 1 " A caliber supply pipe, �ead, con· with Rosendale cement. One part cement and two 
nected to pump and cistern. Also connect 1%" B lead · parts of screened gravel, made 3" thick and smoothed 
pipe for waste with trap under sink, same size, and run : off on top, and have a slight fall to cellar drain. Make 
down to cellar and connect to drain tile. which will be I' a depression about 1" deep next to cellar wall all around. 
furnished and set by mason. Carpenter to do all Brick Work.-The building to be built of hard burnt 
necessary woodwork for the plumber, and put up all I' .Jersey brick, except front of the first stury to the top 
necessary pipe boards. of second story. Beams will be 12' thick, balance 8" 

Blocks, Furring, etc. -The carpenter to furnish all thick. These walls laid up with sharp sand and lime 
necessary lintels, arches, centers, and furring for ma- I mortar and a little cement. Headers every sixth course. 
son, of every description whatever. The joints laid as close as possible, and neatly struck 

Sash and Glass, Closing Building, etc.-All the sash both sides. Build chimney flues where shown, and 
throullhout, except cellar, to be 1%' thick. Cellar struck joints. Top these chimneys to the height ::>f roof 
sash, 1 � "  thick. The glass all well puttied and tinned peak, and capped with bluest one caps. The windows 
in. All glass, except front, - to be second quality coming in brick walls will have arches turned over 
double thick French sheet glass, the front, including with two rowlocks. Mason will assist carpenter in bed­
the door and h ead lights, to be first quality French ding plate. The front will be laid with pressed brick, 
double thick, put in in the best manner. The build- laid close in red mortar and well joined and bonded 
ing will be tightly closed up for the mason. If the to side walls. All the brick which is covered in front 
sash are put in . they must be protected , and the l'ar- may be .Jerseys. Tnrn arch over second story bay, 2 ft. 
penter be responsible for all the glass and make good spring, in the strongest manner. Leave dry j oint in 
and replace all broken ones. every tenth course for carpenter to nail furring to. The 

Coal Bins.-Build the coal bins where shown on the front to be cleaned down with acid. The rear gable will 
plans, of 2 X 4  scantling and surfaced hemlock boards, be bricked up to peak. 
with hinged door complete. IJ·on. -The mason will furnish all necessary anchors 

Locker.-Build the locker where shown on the plans, to tie walls to floor beams ; and also all necessary iron 
of 3' strips, put �' apart, and nailed to cleats with work to tie front walls to sides, furnish and put in 
wrought nails anll clinched, and to have door hung place one iron girder to support second story wall in 
complete, with lock and key. This locker to be shelved front. Also furnish and set two 5" iron columns, plain, 
as may be directed. with large cap and shoe. Particular care must be taken 

Hardware. -All the hardware to be of the best city in the foundation under these columns. The shoe to 
manufacture. be· set in cement, so as to have an equal bearing on 

Put headlight over back door, hung on top and pro- every point. The iron beam will be bolted to a wood 
perly fastened when shut or open. beam on each side 'with %" bolts. 

Privy.-Build privy on ground where directed. 4' 6' Plastering.-The entire second story, including closets, 
X 5' X 7' high. Built of 4% ceiling, planed on two hallways, and down stairways, back and front halls and 
sides and cailed overhead. Put in floor, seat, and underneath back stairs. including each side thereof, to 
small seat, all to have covers, small sash to slide, and be lathed and plastered three coat work scratch brown . 
batt en door. These covers to be hung with flaps, door I and hard finished. The mortar, made of the best plas· 
to be hung and have lock and key. The roof to be tering lime and sharp screened sand scratch coat, to 
shingled and have crown moulding for cornice. Put have plenty of long hair in, the hard finish to be gauged 
cover on that part of vault which projects out. I high. Use white sand for hard finish. 

Scuttle in Ceiling and Ladder.-Put scuttle in ceiling Coal Chute.-Build coal chute where shown on the 
in second story hall, 2' X 3', with cover complete. Make plans, with round hole cut in flag walk, with iron cover 
a light ladder to same, with rounds instead of steps. Th is chute to be covered over on top with flags. and 
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A ONE STORY SOUTHERN RESIDENCE. 

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

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

• • • 
(108' of Brick and Brickwork. 

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

CONSTANTS FOR MORTAR PER M. BRICK. 
M = 0'50 cllbic feet (20 bricks per foot). 
Sand = 0'35 cube yard. 
Cement = 1'46 barrels of 300 pounds. 
Or lime = 1 '75 barrels. 

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

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

COST OF COMMON BRICK PER M. DELIVERED. 
1884. Col lImbus. 0 . . . . . . . . . . $6 00 
1884. Baltimore, Md . . . . . . . . .  8 00 
1885. Jackson, Miss . . . . . . . .  4 00 
1882. Toledo, 0.. . . .  . . . . . . . . 8 00 
1883. Denver, Col . . . . . . . . . . .  7 50 
1886. San Francisco, Cal. .  . . .  8 50 

1886. Pittsbnrg. Pa . . . . . . . . . .  $8 00 
1885. Des Moines, la. . . . . . . . .  10 00 
1886. Dallas, Tex . . . . . . . . . . . .  8 50 
1886. Jefferson City, Mo . . . . .  8 00 
1886. Rochester, N. Y . . . . . . . . 8 00 
1884. Rochester, N. Y . . . . . . . . 7 00  

COST OF BRICKWORK PER M. LAID COMPLETE. 
1884. Poughkeepsie, N. Y " . $21 50 
1885. Dallas, Tex . . . . . . . . . . 16 00 
1885. Brooklyn, N. Y. . . . . . .  15 35 
188.'1. Pittsbllrg, Pa . . . . . . . .  14 00 

1885. Fort Wayne. Ind . . . . . . .  $16 00 
1884. Rochester, N. Y . . . . . . . 14 00 
1886. Rochester, N. Y. . . . . . . .  15 50 
1886. Des Moines, la. . . . .  . . . .  17 00 

Gus Pipes. -Put in a system of gas pipe outlets build up sides with brick wall. Also make bottom of PRESSED BRICK. 

where marked on the plans. Side lights 5 6 from floor. brick, so the coal will slide easy, without any obstruc- Bricks alone, delivered, cost from $20 to $30 per M. 
Comply with the rules of the gas light company. tion whatsoever. . Selected red, about $15 to $18 per M. 
The company will connect from the street. These PAINTER'S SPECIFICATIONS. 
pipes to be tested and made perfectly tight. The whole exterior of wood and tin work to be 

COST PER M., PRESSED BRICK, LAID COMPLETE. 
1884. Poughkeepsie, N. Y . . $60 00 1885. Brooklyn, N. Y . . . . . . . .  $40 00 

MASON'S SPECIFICATIONS. painted two good coats of English white lead and lin- 1885. Jackson, Tenn . . . . . . .  65 00 1886. San Francisco, Cal . . . . .  45 00 
seed oil, of such colors as may be selected. The prim 

Stone Work.-The stone wall to be 16" thick, the ing to be done immediately after the work is put up. 
height of 7' in the clear, of cement bottom, wall laid Putty up all nail holes after priming is done. Shellac 
up with good sized quarry stone, laid bonding. After all sap, knots, etc . ,  before priming. All tin work 
floor beams are laid they will be filled in between with painted two coats of Prince's metallic paint, including 
stone and leveled to the top to receive brickwork. leaders. The cresting and 

-
finials to he painted two 

This wall to have footing course of solid grouting of coats of such colors as may be selected, with gilded 
gravel and cement, to project at least 3' either side of tips and points. 
wall, and to be 4' thick. The same kind of footing The store part to be finished in two coats of white 
course under brick piers in cellar. Stone wall laid shellac. The closet under stairs to have one coat of 
up with cement and clean, sharp sand mortar, one of raw linseed oil. All door saddles oiled. The bottoms 
cement and three of sand ; flush point the entire inside a.nd tops of outside doors and all sash to be painted. 
and out. The second story, including stairs, hallways, stair rails, 

Stone Sills.-Furnish bluestone sills for all the side first story halls, aUfi closets, to have Wheeler's wood 
and rear windows. Selected as smooth as possible. Also, fil ler, and well picked out. Then finish with t wo coats 
same kind of sills for cellar windows. The two doors of hard oil finish. The stair rails will be rubbed down, 
in front will have brownstone sills. 8" thick, and wash including balusters and newels. All :lracks and nail 
cut in. Also furnish and set 8" water table under show holes to be well puttied up. Putty to match color of 
window, with 2 X2' wash cut on these sills, and water wood. Also paint privy and shutters on first story 
table, to be set level with top of floor. This to be fine same as other wood work. 
tooled work. The back door sill will be bluestone se- The costs are­
lected. 

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

Mason work, complete . . . . . . . . . . . . . . . . . .  $1,900 

Carpenter work, painting, tinning, etc. . 1.900 

Cisfern.-Build cistern where directed, 10' deep and • • • I • 
$3, 800 

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

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

The price of terra·cotta depends upon the pattern or 
design, the average cost per square foot of exposed 
surface laid in wall complete being, for stock patterns, 
about $ 1 . 50, and for special designs from $2 to $2.50.­
Jas. E. Blackwell, in Amer. Architect. 

:4 4 . ,  • 
DWELLING FOR A NARROW LOT. 

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

A HOUSE FOR 12,800. 8' in diameter, all in the clear. Built of imperfect FULL plans, specifications, and details, ready for the 
shape, hard burnt hrick, laid flat in cement mortar, builder, of any of the honses illustrated in this pub­
domed over on top, and form neck and cover with blue- lication, may be had on moderate terms at this office. l Our illustration showR a compact two story and attic 

stone cap. Cement the en tire inside with Rosendale I Special plans an

. 

d specifications fo� the erection of I dwelli�g erected at Arlin�ton, N . . .J. , at a cost, witho?t 

cement and warrant perfectly water-tight. Connect buildings of all grades are also supphed by us. Munn . plumbmg of $2,800. It IS 33 ft. m length by 28 ft. In 

this cistern with leaders with 4"  drain tile joints, well
' & Co., architects, 361 Broadway, New York. . '1 width. Has a good cellar and attic. The exterior pre­

cemented together, and put down at least 2' 6' deep Pians for the alteration and enlargement or improve- sents an agreeable variety in its details and shows to 

in the ground. Ulent of buildings are also supplied. I good advantage. 
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86 Jcimtifit �mtritau, �rthitttt� aud �uitdtr� �ditiDlt OCTOBER, 18b7. 
A DOUBLE HOUSE OF MODERATE COST. I $ 1 ,800, I t  is 28 ft. wide over all and 45 ft long, con- I separated , provided with vestibule doors. There is 

This double dwelling was de8Jgned for erecti on in I tains ten rooms, five for each tenant. all conveni - I ample closet room. Altogether the plan gives much 
Iowa. and the builder's estimate for that locality was ently arranged, The piazza entrances are entirely satisfaction , while the exterior is pleasing. 

STOOP. 

KtrCH£:N. 
l1-fncJ3>6' 

DIN/NC- RooM, 
le'l'. >< J'{-6', 
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UNITED STATES MAIL CHUTES FOR INTERIORS OF I and also to set the file axially, and the file is then I come set. If after this the cakes sho w cracks in the 
BUILDINGS. held relatively in these same positions to the saw I onter edge, the cement should not be passed unless it 

The government provides, in all large cities, most ex- , throughout the work of filing. Accuracy and uniform- ! can be proved that the defect is d ue only to freshness 
cellent facilities for collecting letters for the m ails, the ity are thus secured , and the operation can be most l of grindIng, and can, therefore, be thoroughly reme-
collectors making tours of the streets for this purpose expeditionsly performed. I died by air slaking. A glass test tube filled with 
from two or three to a dozen times a day, a!1d taking .. 4 • , • gauged cement is a good test. If the tube cracks in 
up the letters deposited in the lamp post boxt's, or re- Drawl .. :! a .. d E .. ,.cl .. eerl u g  I .... trume .. tll. two or three days. the cement is good. If the expan· 
ceptacles placed in the most convenient public places, With the rapidly growing engineering and manufac- I sion 'bursts the glass to pieces, it is inferior. Many 
often 11S frequently as every hour. B usiness lllen are '  turing i nterests of thIS country, there natm al l y  comes clerkl! of works use the test tube, and on aU works 
thus enabled to dispatch their correspond- where good cement is required it ought to be 
ence with a promptness almost as marked \ . '. tested in this manner.-Building News. 
as if they had special messengers and char- ... . •• 
tered express trains constantly ready for Whoopl .. g CoUgh a Dangero us Disea .. e. 

service. The attorney-general of the State of Michi-
Everything which in any way contributes gan has recently handed the secretary of 

to quick service needs only to be known to the State Board of Health a decision in 
be duly appreciated and adopted, a fact wh ich whooping cough is classed among 
which is now becoming apparent in regard those diseases which are " dangerous to the 
to the C utler mailing systelll , or patented public health, "  and which are required by 
mail chute, at present ackno wled/!ed to be the statutes of Michigan to be reported by 
the proper supplemen� and accom paniment the attending physicians to the health officer 
of the passenger elevator in all high com - or clerk of .the local board of health. The 
mercial or office buildings. The illustration evidence which was placed before the attor-
herewith shows the working and explains ney general, and on which he based bis de-
the utility of the mail chute. After obtain- (\ision , was that while small-pox was the 
ing the consent of the postmaster, a United cause assigned to the average number of 53 
States mail box is located in the lower cor- 1 deaths reported each year to the secretary 
ridar of a building, and to it is joined a con- i of state for ten years, ending with 1882, 
ductor made of me tal and plate g-lass, band- I whooping cough was reported to have aver· 
somely finished, which runs up througb the aged 156 deaths per year during the same 
build ing, and is provi ded with openings in decade. In England whooping cough comes 
each story. Here the occupants deposit next to st'arlet fever in causing deaths, and 
their mail, instead of having to descend to it is a notorious enemy of infant life. The 
the street for the purpose, and so deliver it inclusion of this disease among those which 
directly into the United States mail box. m ust be recognized by boards of health as 

The chute in its present improved form is dangerous to the public health is a step in 
m ade in ingeniously constructed sections advance. We see so man y nowadays that 
about four feet long, so arranged as to be the steps sound like the passing of a platoon 
readily taken out in case of accident. A of infantry, and the progress is very gratify-
sim ple but efficient means of rendering the ing. Now, when boards of health and bealth 
poin t o f  paesi ng through each floor water- commissioners make recognition of measles 
proof is employed, and in buildings whose as a contagious cause of needless deaths, 
height makes it necessary an elastic bottom the pegs can be set up a notch higher to 
is placed in the mail box to break the fall denote sanitary advancement. -Sanitary 
of heavy matter. Adj ustment is made in News. 
each story to permit expansion and contrac- 4' • .  � 
tion to take place without affectin g  the joints AN IMPROVED DEVIOE FOR WORKING 
between the plates of glass and metal, and "" 

WINDOW SHUTTERS. 
the mail openings are protected from im· 

. 
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the front edge milled, any effort to force this , ,, _ _ .:::.... �_ 

of a room, without opening the window, is 
resulting in closing the opening. represented in the accompanying illustra-

'rhis improvement is now in use in n ine- tion. The fixture takes the place of the 
teen of the largest cities of the country, and THE CUTLER MAILING CHUTE FOR POSTING LETTERS. lower hinge of the shutter, and has a rod 
in most of the finest office buildings which which passes through the side of the win-
have been constructed, so that a structure intended ' an increasing demand for fine engineering instruments dow frame into the room, to which is attached a 
to be occupied for office purposes cannot be said to be and supplies. In years past. the b ulk of fine dra w ing small handle On the outer end of the rod is a 
completely equipped witb all the modern i mprove- and engineermg instruments came from Europe. but worm or screw, which meshes into a worm wheel 
ments without it. Further information relative to ! now such instruments are made in this country in working horizontally on a small bracket, no larger 
this system. which is fully covered by United States ' large quantities, and of a quality equaling, if not snr- than an ordinary hinge, this worm wheel carrying a 
patents, will be cbeerfully f

. 
urnished by the sole makers, passing, anything produced in other countries. I shutter supporting arm, the workin g  parts being in-

The Cutler Manufacturing Co. , Rochester, N. Y. We have before u s  a very complete and finely illus- cased so as not to be affected by rust , snow, ice. or 
.. I • • .. trated catalogue of instruments manufactured and dust. The handles and escutcheons are made of imi ta· 

AN IMPROVED SAW FILING MACHINE. sold by Messrs. Keuffel & Esser, of this city. In this tion bron ze, brass, bronze, or nickel plate, and the 
An efficient and easily worked device by which saw ' catalogue is described every imaginable article for the knobs of rosewood , the handle being all that shows on 

teeth may he filed to an accurate and uniform bevel i use o !  the draughtsman, architect, or civil engineer. All the inside of the house. When it is desired to open 
and pitch is shown in the accom panying illustration, of the recent appliances are illustrated, many of them or close the blinds, it is only necessary to turn the 
and has been patented by Mr. Hamilton Sherman, of for the first t�me. hand le, thereby openin g, closing, bowing, or fixing the 
·Waverly. Pa. It consists of a file frame guide with a This firm have an extensive factory in Hoboken, shutters in any desired position, without raising the 
base plate sliding on a guide bar. A head piece i s  N. J. ,  a store and wareroom a t  127 Fulton Street and windows, screens, o r  curtains, a n d  in a way so simple 
pivoted to the base plate, so as to be movable in hori- 42 Ann Street, Ne w York C ity, and they have recently that any child can operate it. The .pantentee and 
zontal plane, and has a guide frame for the file-holding- established a house in Berlin. 

We are pleased to note the rapid growth of thJ s  in­
dustry, not only on account of its importance to this 
ci ty, but also on account of being a sort of index to 
the prospilrity of manufacturing and engineering in­
terests generally. 

SHERMAN'S SAW FILER. 

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

Test .. of Portland Cement. 

In obtaining reliable results, certain tests are neces· 
sary in the use of Portland cement. Weight per 
bushel is not always to be relied on, unless the cement 
is fed through a standard hopper into a measure of 
standard size. One authority, Mr. D. L. Collins, 
gives rules for this weighing, and a drawing of a hop­
per. Fine grinding is of more importance, and it 
makes great difference to the weight, as may be ob­
served by passing the best cement freshly ground ! 
through an eighty mesh sieve, and leaving certain per­
centages of residue. All cement increases in bulk and 
weighs less with age. Fineness of grinding is one of 
the safest tests. For engineering works the per cent. 
residue left should be under ten through a sieve with 
2,500 meshes, and for special work the same residue 
through a sieve of tl,400 meshes. Speaking of the water 
test. Mr. Collins says it is one of the safest guards as to 
the soundness of cement ; and recommends that thin 
cakes should be made up and placed upon pieces of 
glass or other non-absorbent material. and then, when 
thoroughly set, one cake shonld be immersed in water, 
the other being kept in the air. Before immersion, tbe 
cakes may sometimes require twenty-four hours to be-

MALLORY'S SHUTTER WORKER. 

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

IT is now an imperial regulation in Brazil that per­
sons who die from yellow fevtor shall be creplated, the 
state bearing the whole expense. This decree might 
be extended j udiciously to all contagious diseases, 
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88 OCTOBER, 1887. 
A 11,250 HOIltE. -- - I t��-story attic ho��e, �esigned by �. M: Van �uzer, I about for $1,250, and for less money where lumber is 

Our engraving shows a perspective of a neat little architect, Newark, N. J., which can be erected here- cheaper. The arrangement of room� is convenient. 

j 0 -::.; ,.. 
��.!:. 

" ,  . 
->':::--:::..',-.... ..:... ,-

Kt t�h e/l . 

/-2, "� " I/. h* 

?a/'�or 
/�_: o :"/I.� ·· 

. 
\ 
\ 

' . 

, . 

. , 

. ' ..Pa.?�/TY.. 
.r () • .!l :  Ii 

.-(/a/Z. ' 
I� : o ",< r.� .. 

". 

.. 

-BeaR OOl7Z 

1/- ' ':" /0·6 ."  

.-B ed..//oClllv. 
1/: i� f :  , "  

.... _ --

Tl'll$T FL oon � E C t7H.D TL OCll 
A TWELVE HUNDRED AND FIFTY DOLLAR HOME. 

, - .� , "-
I ) .  ... . ....... 

- .� 

I I 

11 e cI ./l(l(l 7'�; 
7-�"�7-'o " 

© 1887 SCIENTIFIC AMERICAN, INC



OCTOBER, 1 887. 
A HOUSE A T  FLUSHING, N. Y .  

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

.. 4 • • • 
Paintin g  Brick and Stone Buildings. 

To prevent the disintegration of exterior brick or 
stone surfaces, caused by moisture of the atmosphere 
and change of temperature, paint should be used 
to cover the surface. Particularly in our Western 
cities do we find the stone gradually crumbling 
away, the same action taking place with the brick. 
The process of decay is certainly slow, but it is 
sure. How often do we see magnificent stone or 
brick edifices gradually scaling and crumbling 
down, when by the application of a coat of paint 
the action could be prevented for years. 

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

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

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

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

The condit ion of the wall is also very important in 

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

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

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

Ih l ) ,  
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A HOUSE AT FLUSHING, N. Y. 

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

.. . . . ..  
Frosted Glass. 

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

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

The pattern thus formed may be very small if the 
layer of varnish is th in, and the crystallizations are so 
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much the larger, within certain limits, in propOl'tion 
as the coatings are more numerous. 

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

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

. 1 

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

Action of' Frost on CelDents. 

Some experiments have lately been made at 
Schandau on the action of frost on hydraulic mor­
tars and cements when these materials are mixed 
with water containing different percentages of 
salt. In making the experiments a series of stone 
cubes of about 2 '4 in. edge were united with ce­
ment, which .in one case was mixed with pure 
water and in other cases with water containing 
from 2 to 8 per cent. of salt. While the cemeut 
was still fresh, these blocks were placed in the 
opeu air, and exposed for a period of twenty-one 
days to a temperature varying from 20 deg. to 

32 deg. Fahr. , after which they were kept for a further 
period of seven days in a warm room. At the end of 
this time the joints were tested, with the result that 
the cement mixed with pure water was completely dis­
integrated, having no holding power. The cement 
mixed with water containing two per cent. of salt was 
somewhat better, though the results obtained with it 
could hardly be cousidered satisfactory, while that 
mixed with the eight per cent. solution was uninjured 
by the exposure. 

. . . . ..  
on oC Bay COl' Files. 

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

erland by butchers, to keep their shops free from flies, 
and that after a coat of bay oil has been applied to the 
walls, none of these troublesome pests will come neal' 
the place. For many years past this same huile de 
laurier has been nsed in the south of France for pre­
servin/l: gilt frames, chandeliers. etc. , from becoming 
spotted and soiled by insects. No fly will alight, it is 
said, on a gilt surface thus treated, and rooms in which 
such an application has been made to the frames of 
pictures are soon found to be quite devoid of flies. 
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THE COURT HOUSE AND POST OFFICE A T  SAN 
ANTONIO, TEXAS. 

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

Decorative Novelties. 
Among new fireplace facings may be mentioned an 

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

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

Among attractive and inexpensive upholsterings 
may be included satin Renaissance, rich in effect, and 
said to be durable, being composed of worsted and silk ; 
satin de Leon at $1 . 50 per yard is also a handsome silk 
aIld worsted fabric ; both are fifty inches wide. A 
very refined petit point tapestry suited for upholstering 
or for a portiere sh ows a gold colored silk grouIld, bro· 
caded by groups of large flowers in low tones of red, 
blue, olive, and ecru of very refined effect. Silk broca­
tel13, now so fashionable, in some fine combinations of 
color may now be had at comparatively low prices. 
Moleskin is a fairly durable and rich-looking material 
printed in rich colors ; a handsome example shows an 
all over poppy pattern in yellows, reds, blues, and 01-
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palms worked solidly in low yellows outlined by gold 
thread ; a diagonal band of satin between the palms, 
which were worked in the corners, was embroidered 
with figures in blue and gold. Among new yacht cush ­
ions is one covered with Bolton sheeting, the sides laced 
ornamentally with old red cords. 

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

Tiles.--No art tiles in Europe surpass those of Ameri· 
can manufacture, in purity, richness, variety of glazes, 
and picturesqueness of composition. Some lately on 
exhibition are exquisitely clouded in colors ranging 
from pale yellows and delicate grays to lustrous browns 
and stroIlg tones of green. Others, made by a IIew pro­
cess of glazing, have the glitter of burnished gold, and 
the delicate colors and sheen of mother of pearl. Many 
of the sets which come as borders of fireplaces are of 
marvelous beauty. One effective set is of chocolate 
brown highly glazed, painted with a continuous design 
of deep yellow daisies with black centers. In another 
set on a white ground are shown great bunches of red 
and pink carnations. Hearths with borders are made 
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square faced with tiles and topped by polished brass ives on a black ground, producing the softest effects. 
about t welve inches high and square, on which the tea- Silk warp tapestry is seen in the new tobacco-colored 
pot may be set to keep the tea warm. Above the fire- ground, brocaded by low-toned flowers. Among new 
place opening is a fireplace or mantel closet set mid way curtain materials suitable for hall windows are the 
between the shelf and the top of the opening. This East India prints of scarlet and cream, and orange and 
closet is lined with polished brass, and shows locked re - I cream, thin, sheer. and very gay in effect. 
ceptacles, one at each end,  having doors set with opa· Some new rugs ca'led Salonicas are attractive and 
lescent je wels, the central portion being open. In these I inexpensive, and some combinations and designs are 
closets !Some of the dishes of a five o'clock tea m ay be really superior. Among ground colors of some of these 
placed to keep warm. Hob fireplaces are not confined rugs the most pleasing are the peachblow, amber, and 
to the dining room, but are often attached to a boudoir slate blue, the designs copies from old Eastern rugs. 
or drawing·room mantel. A charming example of the Salonica rugs are of American manufacture, and are 
latter is of wood finished to an antique ivory effect, the reversible. Some are 30 by-16 inches in size ; a thick, 
design in old colonial style. In this case the facing is rich, deep ecru fringe finishes these rugs at their ends. 
composed .of square creamy yellow shaded tiles and the Cushion decoration seems to be a favorite form of 
under shelf closet lined with polished wood finished in needlework for summer exhibition. A very attractive 
dead dull gold ; the locked receptacles at either end cushion now on exhibition shows an all-over con­
show doors set with heavy beveled plate glass. A ventional flower and leaf pattern worked solidly in dull 
pleasing feature of the first-mentioned antique oak purple filoselles and old gol ds on a deep old gold 
mantel is the shelf arrangement, there being tWG some- ground, the design outlined by a fine gold colored silk 
what short shelves, the space between being divided cord, the siues of the cushion finished with moss trim· 
in panels, each panel set with a heavy beveled mirror. mingo Another cushion covered with ivory white sa­
Above the top shelf the chimney breast is fronted by teen is powdered with whorls of oak leaves surrounding 
paneling in oak; surmounted by a handsomely carved a small disk filled in with honeycomb stitch, the whorls 
frieze. Something new and effective is the hooded and disks worked in gold color and brown silks . the 
grate opeIling, the hood composed of ornate brass work background of ivory white showing Bcroll outlines in 
set with opalescent or else ruby jewels, or with obloIlgs gold silk. A cushion in electric blue plush and satin 
of beveled glass. Some of the new fire dogs show ani- shows a central band worked with wild roses in shaded 
mal subjects in polished brass, as a pair of lions, winged outline. A refined-looking cushion of bronze green 
griffins, a dog and a cat, a pair of dragons, etc. plush has for its ornamentation groups of conventional 

to accompany these tiles. Some tiles of terra cotta 
show a continuous pattern of bawthorn blossom s  and 
are very decorative. Some lovely eight inch square 
tiles were lately painted by a lady after designs of a 
fireplace in the tea house at Eden HaJJ, one of the 
Duke of WestmiIlster's seats. These tiles, twelve in 
number, represent the signs of the zodiac, with quaint 
lettering describing each tile. They are outlined i n  
blue, i n  a white glazed grouIld, the letters being also in 
blue.-Art Interchange. 

PAT E NTS. 
Mes.rs. Munn k Co. , i n  connection with the publication o f  the 

ScientUic AJDerlcan, continue to examine improvements and to 
act as Solicitors of Patents for Inventors. 

In this line of business they have had fO'l'ty years' experience, and now 
have unequakd fMilities for the preparation of Patent Drawings, Specifi­
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Mesllrs. Munn k Co. 
also 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, OIi application, containing full informa· 
tion about Patents and how to procure them : directions concerning 
Labels, Copyrights, Desigus, Patents, Appeals, Reissues, Iufringements, 
Assignments. Rejected Cases, Hints on the Sale of Fatents, etc. 

We also send,.fre<' of charge, a synopsis of Foreign Patent Laws. show­
ing the cost and method of securing patents in all the principal countries 
of the world. 
MUNN k CO., Solicitors oC Patents, 361 Broadway, New York. 

BRANCH OFFICE.-622 ]' Street, Washington, D. C. 
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Colored Mortar Cor Brlek_ork. 
The common bricks of almost any district may be 

sorted so as to produce contrast in tint or " tone "-red, 
and yellow or . ,  cream color. " This tint of the bricks 
may be preserved and heightened by using mortar of 
the same tone or tint. Furnace ashes and lime will 
produce a dark mortar, pounded red brick or red tile 
mixed with lime will give a red tone to mortar, and 
cheap mineral colors may be added to mortar for point­
ing. The color of mortar is  sadly neglected, as generally 
the same white lime and sand are used for all tones of 
col@r in bricks, and not unfreq uently white putty mol' 
tar is used for pointing the reddest as well as the 
lightest colored bricks. 

DRY GOODS STORE AT WINONA. 

The wholesale and retail dry goods house of H. Choate, 
of Winona, Minn. , shown in the illustration, is situated 
on the corner of Third and Center streets, and is 
40 ft. by 140 ft. The most part of the first story is 
built of jasper, with red granite columns. The rest of 
the building is built of 
pressed brick, with terra 
cotta and bro wn sandstone 
trimmings. In the tower 
seen in the rear is the ele-
vator, which is entered 
either by the street direct 
or inside. The basement 
under the entire building 
is finished throughout. The 
inside will all be finely fin­
ished. C. A. Dunham, 
architect. 

. . .  
Blin ds. 

The editor of the Minne­
apolis Lumberman says 
that a prominent manu­
facturer said to him only a 
few days ago that, in his 
opinion, b l i n  d s were a 
fraud, but so long as the 
trade continued to demand 
them he should furnish 
them, while not under­
standing how any sane and 
sensible man could think 
of putting them either on 
or in a house. The inside 
blinds are little better than 
dust catchers. They are 
dirty to begin with , always 
catching and tearing drap­
ery if any is hung about 
the window, and are given 
to getting out of order. 
Outside blinds positively 
preclude the use of storm 
sash, and in this northern 
latitude the storm sash 
has proved to be an econo­
my as well as a comfort. 
It is time the blind was 
banished, and it certainly 
is being from all houses of 
the better class. Only the 
builders of the hideous 
white houses cling to them 
affectionately, a n d  t h i s  
class is rapid ly being nar­
rowed down to country 
towns and the farms. The 
money which this class put 
into blinds, if invested in 
storm sash, would add im­
mensely to their comfort 

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

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

After the bindings have been trimmed off from the 
back and front bows, use a stick specially made for the 
purpose of blacking the raw edges and designed to 
avoid getting the black smeared over the leather, for 
all the different blacks contain more or less copperas, 
which is poison to leather that contains no oil. After 
the edges have been blacked, apply tallow to them. 
This can be done with a tickler and a rag. Then take 
a stick similar to the one used for the black, and coat 
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and save the cost of the windows in reduced fuel bills [ the edges with top dressing. This will prevent water 
in the first three years.-Builder and Woodworker. from getting in under the binding to rot it away, and 

.. • .. at the same time it will give a finished appearance to 
Do_ to Clean and Polll.h Top Leather. the raw edges, which, after the top has been dusted 

New enamel leather tops that have become dingy two or three ti;;nes, without the tallow and dressing 
and soiled by allowing Ilust to accumulate on them, applied to the edges, will otherwise become con­
and clammy hands to handle them, can usually be spicuous. 
restored to their former bright and clean condition by When the job leaves the trimmer's bench, it should 
the use of castile soap and soft water, as described be placed out of the way and the top covered over ; 
below. and, whlln the job is needed, the top should be dusted 

Before applying the soap and water, the top should off bef9re it goes into the warm paint room ; and each 
be thoroughly dusted off ; first with the painter's time the painter dusts the body off, he should also dust 
duster and then with a soft cloth. Then to a quart the top, but no water should be used on the leather if it 
of warm water add half a teaspoon of common wash- can be avoided. If it is a close top, the painter should 
ing soda, dip a soft sponge into the water, squeeze it be careful not to get pumice on the leather, and when 
out. rub the sponge on the soap to form a thin lather, the job is rubbed for finishing, the prop blocks, joints, 
and apply the sponge in a gentle manner to the leather: and nuts should be attended to and the leather cleaned 
There should be no dripping from the sponge, but coat up. When the job is varnished and hung off, it is 
the entire leather work. including the bows and dash, then only necessary to dust off the top. - u.  No, The 
with a thin coating of the lather, rinsing the sponge Hub. 

• • • • • before applying it to the soap. 
After all the leather work of the job has been treated 

with the soap and water, then rinse the vessel and the 
sponge, and get clean water without the soda. Dip 
the sponge into this clean water aud squeeze it out 
until none will drip from it (by this we mean j ust a 

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

Screen •• 
Screens are among the brightest bits of house fur­

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

brown in tone. Upon this 
background, for the center 
panel use a group of cat­
tails, spread from the lower 
right hand corner to the 
left upper, confined by a 
ril>bon in the center, while 
upon the outer panels (al­
lowing always three panels 
for a screen) a group of 
pussy-willow upon the left; 
and millet, wheat, or corn 
upon the right. For bed­
room screens the 1 i g h t 
wooden or bamboo frames 
are used, the panel spaces 
being filled by silk, cre­
tonne, or muslin over col­
ored cambric. The materi­
al is shirred, leaving a tiny 
ruffle top and b o t  t 0 ill • 
Small square screens are 
made of lace and ribbon, 
while the panels of mat­
ting in white or color are 
simply ornamented with 
acorns, cones, or bunches 
of grain. Panels of a ma­
terial made from wood pulp 
are very artistic, as the 
surface is raised in tiny 
mounds, and finished with 
metallic luster in gold, sil­
ver, copper, or b r  0 n z e .  
Lincrusta·walton is v e r y  
serviceable and effective 
for screen panels to be used 
in any room, while em­
broidered panels or painted 
panels of wood are easily 
secured. For balcony use 
in the summer, b l' 0 a d 
screens filled with panels 
of common white matting 
are the most serviceable 
and appropriate, while the 
g r  0 u p s  of wild flowers 
which adorn them can be 
drawn in with a brush , life 
size. Old-fashioned flowers 
look best, the hollyhocks, 
trailing vines of the morn­
ing-glory or China rose, 
while the brilliant glory of 
the trumpet vine is never 
m o l'  e thoroughly artistic 

than when allowed to mount in bewilderi n� tangles over 
a balcony screen. Small screens for the table are made 
in three panels, filled generally with bits of embroidery 
in floss, linen, or silk. A small square or oval table 
screen can be made from a fan supported by a tiny 
brass holder. This fan should be bordered with lace, 
and upon the center group a cluster of paper flowers or 
bird's wings ; with a bow of ribbon upon the handle 
the effect is bright and pretty.-Amer. Art. 

. , . �  .. 
To T" aosCer Prints to Wood. 

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

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

Maget, architect. 
These cottages are substantially built, are roomy, but 

not luxuriously finished. The wal ls are of stone and 
brick set in hydraulic cement. The house at the left 
has a parlor 14 X 20 ft. , two bed rooms, and bath room 
on first floor ; kitchen, etc , in basement. Estimated 
cost here about $2.500. The central house is larger, 
cost about $4,000. The house at the right should cost 
about $3,000. The scale shows the dimensions in 
meters. 

.. . .  � ., 

Rules Cor Gas Flttlo&r. 

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

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

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

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

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

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

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

s . 
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sight or smell is concerned. Any article of clothing or 
bedding infected with an infection, such as yellow 
fever, scarlet fever, small-pox, or other disease trans­
missible in clothing or bedding, is at once rendered 
safe by the immediate destruction of the disease germs. 
In addition to this treatment of clothing, etc. ,  in this 
manner, every floor of a house, whether carpeted or 
not, shou1d be thoroughly sprinkJed with the solution. 
omitting for late treatment that of the sick chamber 
itself. In the summer season the floor of the room 
could be lightly sprinkled or mopped without preju­
dice to the patient. There is no more positive way of 
preventing the spread of yellow fever or scarlet fever in 
a family than by such simple, easily applied and inoffen­
sive methods as this. In order to prevent any one by 
mistake swallowing the solution, a little common blu­
ing added to the water would put a person on his 
guard. Prior to .July, 1884, the bichloride of mercury 
had come into use as a disinfectant dressing in surgery, 
having been introd uced as such in the German hospi tals. 
It quickly passed for similar use into England and 
America. Observing its effect as a surgical disinfectant 
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1. The following table shows the proportionate size ' company before being concealed, and '  due notice must 
and length of tubing allowed to be run : be given by the fitter when any pipe is ready for in-

Size of tUbing. 
% inch. 

l1i .. 
'" .. 

1 
114 " 
]14 .. 
2 

Greatest length Greatest number spection. 
allowed. of openings. 9. For churches, theaters or public buildings, where 20 feet. 2 
30 " 3 large chandeliers, reflectors, or sun burners are to be 
70 . . 10 used, the pipes must be of sufficient size. 
90 .. 15 It is the intention of the company to strictly enforce 

100 .. 30 the above rules, ahd no certificate of iuspection will be 
150 ., 60 
200 .. 100 given when they are not complied with. To avoid 

trouble, architects and builders are requested to allow 
No quarter-inch pipe must be concealed, and onl y  six no bill for gas fitting unless accompanied by a certifi­

feet for one opening can be used as risers and drops for eate of inspection. -Building. 
bracket lights of unconcealed work. .. , • , .. 

2. The riser in any building must not be less than Bichloride oC M ercury �. a DIslnCectaut. 

eighteen inches from the fioor for t wo, three, and ten Dr . .Joseph Holt has the following to say about the 
openings ; two feet six inches for fifteen and thirty use of bichloride of mercury as a disinfectant : 
openings ; four feet for fifty and one hundred openings. .. It is a substance looking somewhat like common 

3. No riser in any building must be less than three salt, exceedingly heavy and difficult to dissolve in water, 
quarters of an inch, except when there are but three uuless previously mixed with an equal weight of muri­
openings, when one half inch will be allowed. In ate of ammonia. It is dissolved in clear water in the 
buildings with double parlors the drops must be one proportion of one part to one thousand parts of water, 
half inch, with a set from the main line of pipe of not or about six ounces to forty gallons of the latter. This 
less than four inches, dropped square, and well secured makes a colorles"! and ordorless solution, which. when 
by gas hooks to the joists, the same to be observed on sprinkled over the entire premises, both inside and out­
all cross lines of pipe. Drops and side openings. where side of a house, cannot be distinguished from rain water 
nipples are used. must be made secure by lock nut. or except by a chemist. This dilution is perfectly safe to 
solder. to prevent them turning inside the plaster, and handle, and is in nowise dangerous unless swallowed . 
must be well secured by gas hooks ; and where a coup- l Unlike the horrid carbolic acid formerly in vogue, this 
ling or L is used on the drop, then a strap or lock nut is as inoffensive as raiu water, so far as its effect upon 

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

• • • 
MESSRS. MUNN & Co., SCIENTIFIC AMERICAN office, 

361 Broadway, N. Y .• are assisted by able architects in 
the preparation of plans and specifications for all 
descriptions of bUildings. Terms very moderate. We 
aim to make our estimates accurate and our plans com­
plete, so that when placed in the builder's hands no 
difficulty is experienced in the construction. Our 
work goes to all parts of the country, and gi ves very 
general satisfaction. We shall be pleased to hear from 
those who contemplate building. 
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MAIN ENTRANCE GATE, CHATEAU A T  BOUGIVAL-M. PASQUIER, ARCHITECT. 

Chl neBe Brlckmaklna-. 

As the Chinese are ex(',ellent potters, it is not to be 
wondered at that they are al .. o excellent brickmakers. 
This is sufficiently apparent, not onl y in respect to the 
perfect forms and durability of their common building 
bricks and tiles. but in the great v,ariety of forms and 
different sizes of their brick. For common wall work 
in courses, their bricks in dimensions resem ble those of 
Europe ; but in so warm a climate as that of the south 
of Vhina, many ornamental lozenged openings are re-

quired in the walls of houses to promote ventilation, structure with great exactness, whether as referable 
and many ornamental projections, either vertical, hori - to ornamental effect or security of the building. 
zontal, or curvilinear, are required by the national Economy in all things is the ruling passion of the 
taste. To execute these features, the builder never Chinese, and to this may be attributed the pains 
need cut a brick. The proper forms are furnished by they bestow in preserving every parti('le of their 
the brickmaker according to orders issued from the brick earth , and saving the time of the builder, 
architect. Hence, there are moulded headers for which would be lost in reducing his bricks to the 
plinths, beveled stretchers for sills, the same for lin- required form, and which, it seems, they consider more 
tels, etc. For lllullions they have bricks of various tha n compensates for the expense of the moulds. ­
sizes and designs, which fit as parts of the �eneral James Main. 
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CHURCH AT LA CAPELLE. 

We give, from La Construction Moderne, views of 
the interesting church, of modern construction, at La 
Capelle, France, by M. Charles Gamier, architect. 
The original talent of this 
eminent architect will be 
at once recognized in the 
present work. The arrange­
ment of the tower, its im­
posing effect and the style 
of decoration which char­
acterizes the whole struc­
ture, show the resources 
which art may command 
to impart interest to a 
church whose dimensions 
and importance are in 
themselves rather restrict­
ed. The chnrch in its 
greatest width is about 87 
feet by 1 68 feet in length. 
Height of roof, 53 feet ; 
tower, 175 feet, 16 feet 
square. Built in this coun­
try, it would cost about 
$75,000, and have about 
1, 100 seats. 

• • •  
The Long Leaf' Pine. 

BY THOMAS C. HARBIS. 
That the pine is one of 

the most useful of all the 
trees common to the South 
Atlantic States, no one who 
has given the subject a 
thought will deny. In 
North Carolina there are 
found eight varieties of 
pines, of which the long 
leaf, or Pinus Anstralis, 

is the most useful, though 
confined to the eastern 
counties, and not to be 
seen west of the center of 
the State. Its range is 
from the southern counties 
of Virginia, all the way to 
Florida, and occupies most 
of the dry, sandy soil of 
those States. 

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

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

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

.. / --' 
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Carolina and Georgia it i s  a large industry. From the I growing industry. The needles are gathered i n  a green 
sap, leaves, and wood are made several forms of pro- I state, and steamed in a sheet iron vessel, through 
prietary medicines, more or less useful in pulmonary which the st�am passeR to a receiver, and is condensed 
complaints and for external use in the form of liniments. into an oil having an agreeable balsamic odor and 

CoVP£. LoNGITVDINAi..E A " EC HCUL DE 0 . 0 0 5  � . "; .  
" . 

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

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

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

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

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

The rich, resinous wood 
and " lightwood knots " 
are split, and burned in a 
kiln, and produce the com­
mon tar. In the old· school 
geo�aphies, this " tar, 

CHURCH AT LA CAPELLE-M, CHARLES GARNmR, ARCHITECT. 

Thus we find, as the pro­
duct of one kind of pine. 
lumber. shingles, crude 

turpentine, spirits of tur­
pentine, resin, tar, pitch, 
lampblack, charcoal, oil 
from needles, crimped (mat­
tress) needles. carded fiber 
or pine hair, wadding, car-

pitch, and turpentine " is set forth as a leading industry 
in North Carolina.  From the fact that this tree is con­
fined to the eastern counties, which were the first ones 
settled by white people, this statement was made with 
some degree of truth say a hundred years ago. Now 
it is but of small importance in the State. In South 

Within the last few years, the leaves, or needles, have 
been first utilized, and put into slllable forms. Previous 
to that time, they were occasionally used as a litter for 
barn yards, etc. , for which they were not well adapted, 
on· account of their non·absorbent character. Now the 
article known as pine hair, or pine fiber, is a new and 

pets, bagging, wood spirit or alcohol, creosote, pino­
leum. kindling, and numerous medical preparations. 
A very useful tree indeed. -Popular Science NewR. 

.. f e ' . 
A HUNDRED-ACRE peat bog has been discovered near 

Ellendale, Dak. 

© 1887 SCIENTIFIC AMERICAN, INC



OCTOBER, 1887. Jritntifit �mtritau, �tthittd� and �uitdtr� �ditigtt 95 

CHURCH A T  STRATTON. 

The new church now being built from Mr . .Jackson's 
designs at Stratton, in Hampshire, England, is to super· 
sede a very mean modern structure of brick, which 
stands on low ground in Stratton Park. The new 
church, which is being erected at the expense of the 
Earl of Northbrook and the Hon. Francis Baring, is 
situated on higher ground nearer the village. The 
materials are brick with flint facings and dress­
ings of Chilmark stone externally and of chalk int.er· 
nally. The spire is of timber and shingled. The seats 
and other fittings are to be of oak throughout.-Build­
ing News. 

----------�.�, .. �,�.------------
Decorative Notes. 

In a handsome dining room finished in old oak, the 
high-backed oak dining chairs are upholstered in a 
manner that adds greatly 
to the beauty of the room : 
each chair shows a hand 
wrought back and seat em­
broidery in the old tapes­
try work which has recent­
ly been revived, and for 
which come the softest old 
colors in tapestry wools, 
and designs of charmingly 
quaint, medireval s t y l e .  
The chairs under consid­
eration each shows a differ­
ent design of fruits and 
flowers : the pear, plum, 
grape, fig, pomegranate, 
apple, and orange and var­
ious conventional-looking 
flower 'and foliage forms 
furnishing the motifs, be­
ing expressed in the most 
delightful colorings, a 1 1  
subdued and softened as 
by time, on a ground of 
deep but rich blue ; the 
quaint forms of the furni­
ture and the rich color of 
the oak setting off the 
embroidery appropriately. 
The portieres in this room, 
which by the way is really 
an oaken room, having 
floor, wall8, and ceiling in 
different tones 0 f t h i s  
wood, are worthy of men­
tion, being unusual in their 
way-composed of a coarse, 
deep blue Irish linen, they 
are effectively ornamented 
by a powdering of heraldic­
looking figures applied in 
a coarse, tawny y e l l o w  
linen buttonholed to ' the 
blue linen by various col­
ored p o l  i s h e d Kells's 
threads ; t h e  ornament 
being the heraldic r 0 s e 

, with the five petals dis­
played, and between them 
the barbs and seeds, the 
barbs and seeds being em­
broidered in o l d  p i n  k 
threads outlined by brown 
threads. The rose in each 
figure is set on a stiff stem, 
showing two stiff leaves 
on either side in a yellow 
green linfln buttonholed 
with tawny yellow threads 
to the blue ground and 
veined with the same ; the 
stems embroi dered in old 
red threads. The frieze of 
each curtain shows simply a row of large heraldic 
roses without stems, in old pink linen buttonholed 
with tawny yellow threads, and set between two bor­
ders of curiously interlaced patterns worked iIi old 
reds. old blues, a faded green, and tawny yellow ; 
these portieres are suspended by oaken rings from an 
old oak pole set in sockets nnder the lintel of the door­
way which opens on the butler's pantry and other 
closets. The curtains in this room are also of the coarse 
blne linen, but show no decoration save a conventional 
frieze design of oranges and fOliage in ontline, worked 
in tawny yellows. 

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

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

In an ivory white and gold parlor. an attractive fea­
ture is the ornamentation of some small cnrtains hang­
ing in front of the open cabinets at either end of the 
over-mantel. These cnrtalns are composed of pale old 
pink Henri Deux armure, the pattern of which, of 
graduated circles, is 

'
followed in couching of silver 

thread, forming a silver and rose curtain of very 
chaste and delicate effect, suiting well with the ivory 
white wood work. The shelves of these cabinets are 
lined with an old pink plush, showing a silvery bloom 
in keeping with the curtains. Another cabinet in 
this room has curtains of East Indian embroidery in 
gold,  on a creamy cotton gronnd, between an npper 
and lower band of old pink plush. The window cur·  
tain!'! in this parlor are of pale blne Henri Deux ar­
mure, and show deep friezes of pale blue plush, on 
which appears a design of interlacing disks couched in 
outline with sil ver cord, the disks being boldly darned 
in pale old pink, silver green, e n d  lemon yellow filo­
selles alternately. The carp�t in this room is a Wilton 
of French Renaissance 3croll pattern in warm drabs, on 
an old gold ground, light, yet rich, in its effect. which 
resembles the silver and gold Florentine tapestries. 

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

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

A table, made by the viI­
lage car'penter, and covered 
and decorated by the ladies 
in the house, is now in use 
in a Newport drawing 
room. occnpying the cen­
ter of the room. It is rath­
er large, has a circnlar top, 
and four straight legs, in­
clining ontward. ' A flat 
p i e  c e, abont fourteen 
inches wide, is placed 
against the legs, about six 
inches from the floor, form­
ing a sort of square dado 
or wainscoting around the 
table. This piece has three 
round openings in each of 
the four sides. It is cover­
ed, as are also the legs and 
top, with rich maroon silk 
plush , drawn tightly, and 
nailed with small tacks. 
A deep ball fringe of ma­
roon color edges the top. 
and is put on with Rmall 
gilt tacks. Pretty blne 
and white china plates are 
inserted in the openingR , 
and a lovely lamp, of blne 
and white china, stands 
upon the table. 

A rich and effective cover 
for a small table is a square 
of dark red or maroon 
plush, unlined, bnt trim­
med with a wide fringfl of 
gold or maroon silk tassels. 
When this is placed upon 
the table, the cloth is drawn 
up on each side to the top, 

making an irregular festoon, and is fastened there by a 
bow of gold-colored satin ribbon.,-Art Interchange. 

New Galvanizing Process. 

.Johann Arthur, of Rietz, has invented the following 
process for coating iron with zinc. The tank contain­
ing the bath of melted lead and zinc is divided into two 
compartments by a refractory partition, strengthened 
by iron framework. This partition does not reach the 
bottom, so that the metals are kept in fusion, as it were, 
in two communicating vessels. The objects to be gal­
vanized are first passed through the melted lead, then, 
passing along the bottom, come into contact with the 
zinc, which fills the other division of the tank, so that 
the objects are heated out of contact with the air. 
The bath of zinc can thus be kept low. thus avoiding 
oxidation, whi1e the objects receive a thin and highly 
resistant coating of zinc. -L'Industria. 

.. .  e l . 
FULL drawings, details, and specifications, ready for 

the builder, for any of the buildings illustrated in this 
pUbl ication, may be obtained at this office on moderate 
terms. Munn & Co. , architects, 361 Broadway, N. Y. 
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EARTHQUAKE FOUNDATIONS. 

To the Edit01' of the Scientific American : 
I send plans of constructing foundation of buildings, 

which , if employed, I believe, would save a house or 
any structure from damage by an earthquake of ordi­
nary violence. 

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

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

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

The weight that each ball, according to my plan, 
would have to bear is represented by a surface of only 
six inches square. To look at it from another point 
of view, each ball has to bear as much weight as a layer 
of mortar six inches square. The weight of massive 
structures seems to be the main object to be contended 
with, and it seems that in every case the balls would 
be more than strong enough to perform their part. 
The more massive the stru'3ture, the thicker mu.,;t be 
the foundation. This method of construction can be 
applied to any form of building. 

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

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

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

It is probable that a wrought ball of steel would re-
sist more pressure than one cast. BEN. HILL. 

Tiona, Warren Co. , Pa. 

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

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

HANOINC CuPBOAXD. 
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do ? "  It never seems to strike them that it is 
worth while to make themselves as secure as possible 
against fire on their own account. It never seems to 
enter their heads that every establishment that is burn­
ed for the lack of ordinary safeguards is being paid for 
in their prese-nt rate. It never seems to occur to them 
that if the merchants refuse to help to reduce the fire 
loss, the rates must stay where they are or go up. Above 
all, it never seems to occur to them that they must pay 
all the losses, and that the insurance companies are 
only the agents to collect the money from them. And 
they can't escape it, either, any more than the-y can 
escape any other relation modern society has prepared 
for them.-St. Louis Examiner. 

.. ' 0 ' " 
A SIDEBOARD IN WALNUT. 

This sideboard is of walnut, the side-projecting cup­
hOlj,l'd doors being filled with lead glazing, the centers 

SEAT '"FOR • RI!:C'ElIlI. 
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SIDE .EU:VATiOK. 

PtAN. 
A SmEBOARD IN WALNUT. 

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

Care In Respect to Fire. 
It is wonderful how some property owners hang back 

when a suggestiop is made looking to the safety of 
their property by the adoption of some simple safe­
guard. .. Am I bound to put in buckets of water ? "  
" Is my insurance vitiated if I don't put them 
in ? "  .. What reduction will you make in my rate if I 

being of beveled glass, and the lead work gilt. Be­
hind the balusters to the top cupboards silvered glass 
is placed. The sideboard was designed by Mr. R. A. 
Briggs, London. -Building News. 

Plans and Specifications. 
Full plans, specifications, and sheets o f  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, etc. 

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

361 Broadway, New York. 
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T HE  PHILIPPINE EXHillITION A T  MADRID. 

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

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

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

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

so strong as to cause the fingers to become sore, or to 
injure them in /tny way ; just enough to eat the paint 
or varnish, or whatever has become accumulated 
there. -Cal'riage Monthly. 

" � . I " 
Healthy HabUatIoD!!! alld Deeective HouBe 

(JonstrllctioD. 

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

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

The first defect we desire to call attention to in the 
present-day mode of house construction is the enor­
mous amount of dead air space in each and every 

Ivory, Silk, alld Gold. 

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

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

NEW EXHIBITION BUILDING OF GLASS AND IRON, AT MADRID. 

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

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

. � . I .  
Finger Nail Paillt. 

How to clean the paint and putty from under the 
finger nails, so as to have them free from all impurities, 
is a question that often puzzles some painters. It is 
a well-known fact that more trouble arises from heed­
lessness in this  respect than from almost any other 
source. In a painter's experience, you often hear the 
remark made : " We know he is a slouch ; why, just 
look at his nails." And nothing looks so untidy as 
dirty finger nails. A very good plan, and one that is 
easily carried out, is to get a stiff tooth brush and a 
little water, drop a small quantity of ammonia into it, 
and then use the brush, rubbing well the ends of 
the fingers. You can wash them off with white castile 
soap afterward. The ammonia whitens the skin, and 
takes the yellow stain out, caused by the absorption of 
the oil into the pores. We are decidedly of the opinion 
that it is more preferable than just the soap alone, as 
we have tried both. The ammonia need not be used 

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

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

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

The remedy lies in every architect's hands. Who 
will be the first to institute it ?-Plumbers' Trade 
Journal. 

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

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

F rosted GlaSB. 

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

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

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

In the wing to the left are th� kitchen and its depend­
encies, the servants' dining room, servants' stairway, 
etc. In a pavilion to the right there is a study and the 
main staircase 

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

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

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

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

.. <f e  . ..  
The Efrect of' Sea Water on Concrete. 

Those who use Portland cement concrete will be in-

VILLA S T  GEORGE S a S: L6 (Manche )_ ARCH?� M .  CAMUT. 
glance the picturesque grouping of the houses of Saint 
Lo around the cathedral and the long perspective of 
the valley of the Vire to the west. The annex build 
ings, therefore, conld not be al lowed to hide this view ; 
on the contrary, it was logical to arrange them so as to 
take every advantage of the latter. 

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

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

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

The writer in the Scotsman says : 
•• It is the action of the sea water under pressure 

in still water that has rendered the nature of the 
damage in the present instance so conspicuous " 
The quay walls and breakwater were constructed 
fiftet'n years ago, the graving dock two years ago, 
and in all these work3 a disintegration of the 
surface of the concrete by the chemical action of 
the salt water has been going on. The entrance 
walls are said to be bnilt of Portland cement con­
crete. composed of one measure of cement, two 
measures of sand, and three measures of stones, 
with large rubble stones incorporated in the walls. 
T'he wall surface is plastered with Portland cement 
mortar up to 3 ft. of low water, the mortar being 
made of one measure of Portland cement and one 
of sand. The upper part of wall is faced with 
granite. 

Dnring the process of emptying the water from 
the graving dock, a hydraulic pressure varying 
with the tides of from 5 lb. to 1 1  lb. per square 
inch is put on this concrete skin,  the water forcing 
its way through the pores of the skin, producing 
cracks and saturating the quay walls. The chem­
ical action is hastened in proportion to the expos­
ure, and is increased by the passage of water SECOND FLOOR PLAN-CITY RESIDENCE, MANNHEIM. 

work. Every care is said to have been taken in the 
concrete used. The cement had withstood the 
mechanical tests, and the concrete had set hard. 
The same failure of Portland cement concrete was 
noticed by Mr. Harrison Hayter, vice-president of 
the Institution of Civil Engineers, two years ago. 
After a time the concrete expanded, verti(',aJ walls 
of the material lifted some inches, and the surface 
cracked and flaked off. In every case a wbite 
.. cream like " substance was observed in the con­
crete, wbich Mr. Hayter had analyzed, and was 
found to contain 80 per cent. of magnesia hydrate, 
consisting of about t wo-thirds magnesia OXIde and 
one-third water. In every case of decayed con­
crete, magnesia was present. Professor Brazier's 
experiments are confirmatory of the fact that these 
deposits of decayed cements contain magnesia, 
but he believes the substance comes from .tbe ac­
tion of the sea �ater, and is not present in the 
Portland cement, as Mr. Hayter thought to be 
the case. We cannot enter into the details of tbe 
experiments made by Prof. Brazier on the cement 
blocks, and the results he obtained by digesting 
some of the cement in sea water, from which it ap­
pears that the amount of lime aud magnesia con­
tained in the sea water in its original state is ac· 
counted for after the cement had been separated 
from the water, there being a gain of lime and a 
loss of magnesia amounting to nearly all the mag­
nesia contained in the sea water. Hence the same 
authority concludes that Portland cement cannot 
resist the action of sea water. -Building News: 

. , .  I .  
Va8"ar Collelte Sewerage. 

Vassar College. Poughkeepsie, N. Y . ,  has a sys· 
tem of sewage rlisposal for its 2,000 of popUlation 
that might well engage tbe attention of sanitarians 
the world over. It is simply the dry earth system,  
and is represented by those concerned to be per­
fectly successful, inoffensive, and inexpensive. It 

is also extremely simple ; 
consisting merely of two 
large but shallow tanks 
(for alternate filling and 
emptying), the bottom gut­
tered for the effluent, and 
covered with a layer of 
gravel. 

Above this gravel bed 
is a loose flooring of 
boards, on which is spread 
a thick layer of soil from 
the college farm. The sew­
age from all the buildings 
flows into one of tbese 
tanks, distributed over the 
area of the soil filter, so 
long as tbe effiuent passes 
off clear, into a neighbor­
ing stream. When the ef­
fluent grows impure, the 
sewage is turned into the 
other tank, and the work­
men employed on tbe col· 
lege farm shovel out the 
muck created by the mix­
ture of organic matter and 
soil, and cart it back to 
the fields to be replaced by 
a fresh layer therefrom. So 
powerful and rapid is the 
bacterial digestion and the 
absorption of the disengag­
ed products by tbe salts, 
carbon, etc. ,  of the soil, 
tbat it is asserted, and 
credibly, that no olfensive 
o d 0 r s a r e  experienced 
eitber from the effluent or 
in the removal of the 
muck. The organic mat­
ter is so far decomposed 
and assimilated with soil 
in the average time of its 
stay in the bed as to be 
ready for almost immedi­
ate absorption by vegeta­
tion, and the fertility pro­
duced is said to be most 
exuberant. 

through the body of con­
crete. Various injuries are 
reported-e. g. , the joints 
of the ashlar facing have 
opened in parts, owing to 
the loosening of the con­
crete surface beneath. The 
engineer consulted Profes­
sor Brazier. T e s t  bri­
quettes were prepared for 
analysis with a view of dis­
covering the proportion of 
magnesia contained, and 
which was supposed to ac­
count for the damage. The 
Portland cement, it was 
found, had not contained 
more than one-half per 
cent. of magnesia, whereas 
the d e c  a y e  d concr{,tes 
showed an increase in the 
quantity of h y d r a t e  of 
magnesia of 1 3t, 15, 22, and 
in one case as much as. 
40 per cent. This could on­
ly have been derived from 
the sea water. Another 
deleterious s u b  s t a n  c e 
found in the decayed con­
crete was carbonate of 
lime, which could hardly 
be traced in the Portland 
cement of the same stand­
ard. The concrete taken 
from the south breakwater 
showed it to have under­
gone a similar chemical 
change. The outer quay 
walls surrounding the side 
of the graving dock were 
built of plastic concrete or 
Portland cement concrete, 
mixed in the usual way 
with a certain quantity of 
water, and allowed to set 
two to four hours, then 
broken up and deposited 
within frames under water 
in skips with opening bot­
toms, the concrete being 
left in situ in the frame. 
These walls do not show 
the same action or decay. 
Portions have bt'en rebuilt 
with R.oI�an cement con­
crete under. water, but no 
decay has been noticed in 
them, and the only protec­
tion to the Portland ce­
ment concrete from the 
chemical action of the sea 
is apparently a non-porous 
lining or facing of stone-

A CITY RESIDENCE IN MANNHEIM-WERLE & HARTMANN, ARCHITECTS. 

Wbere tbere are contigu­
ous farms sufficient to uti­
lize tbe sewage of any com­
munity, it is not easy to im­
agine anything elther sim­
pler, cheaper, or more per­
fect than this plan. With­
in a reasonable distance 
farmers would gladly cart 
in their soil for the priVilege 
of carting it away again 
as a rich fertilizer.-Sani­
tary Era. From Architektonische Rundschau. 
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Preservation oC Stone. 
Limestones are for many reasons eminently suitable 

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

. , . . . 
AN IMPROVED SURFACE PLANING MACHINE, 

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

The feed rolls are five and a half inches in diameter, 

THE " AUBURN " BOILER FOR STEAM HEATING AND it is-going straight to its object, and giving evidence 
THE WOODCOCK PATENT SHAKING GRATE. of careful study and thought-must always be pleas-

A boiler for steam and hot water heating which gives ing. not only to its contemporaries, but through all 

a great amount of effective fire surface, which requires ages, even if neither ornamented nor ornamental, while 
but little attention in operation. and is not liable to no extravagance lavished on a falsehood can remain 

get out of order, is shown herewith, and is manufac- tolerable beyond the fleeting fashion that gave rise to 

tured by Messrs. Woodcock & Co. , of Auburn. N. Y. it. To descend a little more to particulars, the princi­

Above the fire pot is a middle section of simple but pIes of design in architecture may be classed under 

novel construction, consisting of inside and outs�de II four distinct he
.
ads, thus : ?onvenience in arrange­

hollow rings connected by hollo w arms, and commg ment ; economy m constructIOn j ornamental arrange­

one above another, so that the inner rings form a fuel ment ; ornamental construction. The first two b�long, 

magazine entirely surrounded by water. The boiler is properly speaking, to the builder, or to the engmeer­

made entirely of cast iron, and is so constructed and ing part of the profession, and only the last two, 

put together as not to be injuriously affected by sud- strictly speaking, to architecture ; but unless he gets 

den or severe variations of temperature. them done for him, which sometimes, though rarely, 

The saUle firm also manufacture a shaking grate-- may be an expedient arrangement, no architect must 

" AUBURN " BOILER. 

the Woodcock patent-which is made of a number of 
interlocking segments, as shown in the ill ustration. 
Each of these segments has bearings at both ends, and 
by means of downwardly projecting arms attached to 
a horizontal shaking bar they may be tripped up at 
the same angle simultaneously. There is a self-lock­
ing arrangement to keep the grates level, preventing 
their points from being burned. 1.'he shaking appara­
tus can be applied either on the inside or outside of the 
boiler front, the latter way preventing any dust arising 
and stopping the necessity of  opening the doors in 
order to shake the fire. The grates keep a uniform 
distance apart in shaking, and cannot pass each other, 
except in order to dump the fire, thus preventing coal 
froUl dropping thro ugh, no matter how inexperienced 
the fireman may be. 

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

Desl"n In ArebUeelure. 
What are the means by which a satisfactory archi 

tootural design may be obtained ? The best general 
answer that can be given to this question is .  perhaps, 
that which was given by the painter Opie to a young 

THE WOODCOCK PATENT SHAKING GRATE. 

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

.. . . . . 
Ebonizing. 

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

PAT ENTS. 
Messrs. Munn & Co., in connection with the pub­

lication of the Scient ific American, continue to ex­
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

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

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

all geared a�d driven, and planing any desired thick­
ness up to six inches. 

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

artist from the country, who, struck with the brillian­
cy of Opie's coloring, timidly ventured to inquire with 
what he mixed his colors. To this the gruff old paint· 
er briefly replied-Brains ! In that one word is the 
whole theory of architecture. If a man will only 
think of what he is doing, and think of that only, I 
defy him to produce a bad design. A vulgar man may 
impress something of his own vulgarity upon it ; a 
weak man something of his feebleness ; but if the po­
sition of the art is up to the mark of the age, these 
will not be perceptible to the general eye. An earnest. 
purpose-like design, pretending to be nothin" but what 

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

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

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

BRANCH OFFICE.-622 F Street, Washington, D. C, 
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Superior Copper Weather Vanes THE " AUTOMATIC " 
GILDED WITH PUB GOLD. TOWII OllfAlillfTll, CIlt1aCIl ClIOSSES, FINIALS, ETC. 

Vanes made from any 
Drawing or Design on 

Short Notice. 

' ! ') EXT£I\}I\OTHEI\S' EN�LISH SHINqlE. STA I NS - : - BLIND AWNING FIXTURE. 
T. W. JONES , 

SUCCESSOR TO 
CHA S. c. BRI GGS, 

v. W. BALDWIN, 
Removed from 213 Pearl 

Street to 

168 Front Street, 
Near Maiden Lane, 

NErw YORK. 
Illustrated catalogue of over 250 designs, mailed 
to any address on receipt of II two cent stamp, 
half 'che postage. 

They ventilate a n d  
cool the room, giving 
free circulation of air 
a n d refreshing shade, 
and d o n 0 t interfere 
with the ordinary use 
of the blinds. 

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

F. O. NORTH &; CO., ManUCaeturen, 
2'2'6 Devonshire Street, Boston. 

.... IQ IX) pC 
The GREAT L IGHT C H U RCH 

Are made of the very best English Ground Colors, and contain n o  benzine, water, or J 
creosote. They have been thoroughly tested by some of the best Architects in the country :6 

J'RINK'S Pat.at Befteetora, (Of' Gu or OlIt give the most powerfu.1, .oftut, ��ar�:!, S��s �::" J'�!d!:::-&n�: 
Tb@stres, Depots. etc. New and elepnl desla"ns. Send lise of room. Get cir­cular and estimate. A liberal dlacount to cburchel and the trade. Do." be .... �I ... d bl eb .. ap Imltatlonl, 

CEO. W. M ARBLE , Sole Manu­facturer of TO .. ; ACIIU: WRENCII. 
during the past three or four years, and the colors are more lasting than any other stain. J! 
The price is 7", cents a gallon for any color. We would advise A rchitects to specify D exter I 13 

The best made, aU steel, and warranted. S sizes. 28 to 82 South Canal Street. Chicago, U. S. A. 
Brothers' English Shingle Stai n ,  and note the number on th e Sample boards. Send for l 
Sample Board s of C olors DEXT E R  BROTH ERS, 55 and 57 Broad Street, Boston, Mass. 

I. P. "RIIIK, 55t  Pe.rI St. • •• Y. 

ALL OUR FURNACES ARE 

Klein's Steel Plate Tubular Furnaces. 

A BSOLUTELY 
Gas Tight 
Constructed with Simp l icity & Economy. 

Healthy, Pure Warm Air. No Flues 
to Stop Up. No Mechanic 

RegUlred Every Year to 
Put 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, Church"s, School­
houses, etc. 

MANUFACTURED BY 

Klei n  Fu rnace COo , 
250 a n d  254 North Ave., Rochester, N .  Y .  

Also Mfrs. of Economist Steel Plate Ranges. 
� See them and you will buy no other Warm Air 

Furnace. Every Heater Warranted. 

Arehi teets, + Bu.ilders, + and + House + Owners 
Should use our Lead Covered Electric Con-

ductors and Cables for circuits for Electric Call � 
Bells, Annunciators, Electric Gas Lighting, Incan- � 
descent Lighting, or for communication betwecn Residence and 

Stable, etc., and avoid the vexation and inconvenience of broken, 

leaky, or grounded circuits. Our Cables are moisture proof and can be em· 

bedded in the plaster walls, while the fiat cable is specially adapted for arrang-

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

Standard Underground Cable Co .  
GENERAL OFFICES : 

No. 708 PENN AVENUE, PITTSBURGH, PA. 
Braneh omees • { TelephoDP BuildlDg, Cortl aDdt IU., New York. 

• 189 East Madison. IStreet, Chleago. 

MANUFACTURERS OF 

The WARING ANTI-IND UCT ION and BUNCHED CABLES, and 
ACHESON COMPOUND CABLE. 

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

Light Leaded Cables (contalnlug one or more conductors) Cor use In Houses, or 
Cor connecting Residence and Stable. 

All Work Guaranteed. arSend for TIlustrated Circular • .../la 

J��:;�O ,,. �MAN!YOf� 
TlUIlEIT AIiERIC;IN PlPECOYERINI --=---
1[0""£1 a'l'lS 

STEAM G A S  A U  WATER 
--==1 PI PES F=-

FROIT ,I 0BlB� 
1tZt.J!ZKQTOH.J)Z%" 

These coverings beyond question are the best non-conductors of heat known to the scientific world. They 
are essily applied, very durable, and Indestructi ble. Recommended by Engineers and Architects. 

I :\ SU LATIO� OF H E A T. PROTECTION A GAINST FROST. 

FREEDOM FROM RATS, MICE, AND I NSECTS. 

Many good Heaters have been condemned and thrown away for not giving a supply of hot air, 
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved 
with J. F. Wood & Co.'s Great Americau Pipe Covering. It sends the heat where wanted. It protects the woo dwork near from fire. It i� a gr(>at saving 
in fuel. It pl"C\'ents water and /!."as pipes from freezing. It prev<"nts the condensation of steam. Fire 
and water have no effect on them . . They do not powder down, char. nor cr,'ck. They are cleanly in 
application. They are nea·t and regular in appearance. They are applied to pipes without the use 
of paste or cement of any kind. 

So1ar Zro:n. 01aCi.. 

This is a Cast I ron Casing, lined with tin or galvanized iron, to 
prevent direct rad iation ot h eat in cellar ; four loose panels �ift out, so 
as to give access to furnace for repairs or renewal, if necessary. with­
ou t  disturbing the H ot Ai r 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 m ost .com plete, 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 du rabilit.y and efficiency. It  is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater, 

The Le ibrandt & McDowel l  Stove Co ., 
P H I LA D E L P H I A and H A L  T I M O R E. 
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WOODWORKING MACHINERY. • cd f �_ J i  
. " = �  I!;l �  
� i  i �  oil! � � j  
: t  4 00  

Improved Chain Bed PlaneI'. III i 

THE U I DEAL " 
PATENT TILE-LINED BATH-TUB. 

Perfection of  Cleanliness and DurabIlU;y. 

SHARPLESS & WATTS, Patentees, 
BAKER BUILDING. 

lOU CHESTNUT ST., PHILADELPHIA. 
Send for Illustrated Circular and Ref�nces. 

L. lY:AN" A.SSE, 
IMPORTER AND MANUFACTURER, 

88 Madison Street, Chicago, TIl. 

ARCHITECTS' A N D  SU RVEYORS' SU PPLI ES. 
Drawing TooIB, PaperB, TapeB, 

(J.bainB, (Jolon, InkB, etc. 
Improved LEVELS reI' Builders aDd TlHng. 
IDustrated catalogues Sent on Application. 

1 8 9  & 1 9 1  La Salle St. , 
(JHICAGO, ILL. 

Front Ii Ornamental 

'[he l a t e st im­
proved. i. e., ' the 
bo88 to Engineers, 
Architects, Build­ers, Contractors, 
Farmers. and all 
others requiring a 
low price Leveling 
Instrument f o r  
RTRding, measuring 
neights, squaring, 
or getting any de­
sired angle. De­
scriptive circulars 
furnished on re­
ceipt of stamp. 

.YOHN W. HARMON, 
65 Haverhill Street, DOB&qn, MaBB. 

DRNAIENTAL BRICK 
.IrIck and Terra-Cotta fur­

nished from any design. 
Bricks for Arches ground to 

suit any radius. 
Equal in Quality and Color 

to Philadelphia Brick. 

J.l. �:S H. BEGGS .. CO., 
Wilmington, Del. 

• entlon thla paper. 
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RUTHERFORD'S E. &; H. T. ANTHONY &; CO., 

METALLIC PAINT 
W A R R A N T E D  N OT TO 

FADE, SCALE, OR CRACK. 
REQUIRES NO DRYER. 

RUTHERFORD & HARClAY, Manufacturers, 
305 Chestnut St., Philadelphia. 

ANOTHER STEP IN ADVANCE I 
Our Mr. Merchant having returned from England, July 25th, 1887 it 

will no doubt interest Architects, Builders, and Roofers to learn that his 
visit has resulted in the following arrangement with the makers of our 
guaranteed Roofing Plates. 

In future every box of " Gilbertson 's Old Method " and " Camaret " 
will be stamped with the average net weight on each box, as follows : 

" Gi lbertson's Old Method " Roofing Plates. 
IC 14x20 

IX 14x20 

IC 14x20 

IX 14x20 

1 20 1bs. 

148 " 

IC 20x28 

IX 20x28 

" Camaret " Roofing Plates. 
1 1 0 1bs. 

138 " 

IC 20x28 

IX 20x28 

240 1bs. 

296 " 

220 1bR. 

2 76 " 

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

MEROIIANT • 00., 
Philadelphia, Chicago, New York, London. 

ICE  & R E F R I G  E RAT I N G  ii��;��:.�;:�l� 

GLAS S PHI LLI P SEMMER 8t. COM PANV. �1�6�8H��!£fa!-!l!���E. CNLASEW ySODRePKot 
. W R I T E  FOR QU OTATION S .  • 

C H A S E L I T T' L E  59 F U L T O N  S T .  
I 1'To"gV" 'York • 

.... --�------------
SUver Medal on Tools Awarded by Amer. lust. 1886. Medal " Superiority " for 

W .  F .  &. J .  Barnes' Workshop M A C H I N E R Y. 
N ew York Agency. Factory Prices. 

PATENT FO OT POWER  MACH I N ERY I 
THE LATEST AND .MOST IIIPBOVED. 

Scroll Saws, Circular Saws, Lathes, 
Mortisers, Etc. 

T H E  " A  C M E " C I R C U LA R  SAW, 
FOR F OOT A N D H A N D  POW E R ,  

IS SUITABLE FOR VARIOUS KINDS OF WORK, IN CUTTING-OFF, RI P 
PING. MITRING, RABBETING, GROOVING, ETC. HAS POWERE'UL 

TREADLE lIOTION; MACHINE-CUT GEARS, ADJUSTABLE TABLE 
.AND GAUGES, CUTS RAPID AND IS' EASY TO OPERATE. 

P R I C E With Two '7 Inch SawB. $ 4 0 0 0  
, BOXED READY FOR SHIPMENT, • 

L. A. GALYON, Contractor and Builder, Knoxville, 
Tenn., writes : I would reoommend the Acme Circular 
Saw to all who run a Carpenter Shop without steam 
power. It is especially valuable for Rabbeting, Groov- . 
lng, etc. With proper attention it will do the work of 
four to six men. 

Machines on Trial. Catalogue Free. 

SENECA FAllS MFG. CO., 216 Water St. , SENECA FALLS, N. Y • 

591. Broadway, N. Yo 
Manufacturers and Importers of 

PHOTOGRAPH IC 
I NSTRUMENTS, 

Apparatus and Suppl ies, 
oJ!" EVERY DESCRIPTION. 

Sole Proprietors of the Patent 
Detective. Fairy, N ovel ,  and 
Bicycle Camel·as. and the Cele­
brated StaJl l ey Ury I ' lat88. 

A mateur On llll ll  in great varia-

&t.rrg�e'�rOOcaN��'!xaro���? 
for 

t1um �II Y,arB J!JBtab.. line oj lmrifIeBB. 

MANUFACTURED BY 

CUSH MAN B R O S .  &. CO. , 
BOSTON, MASS. 

All ShadeB a n d  Upholstery Goods at 
Bottom Price •• 

ESTABLISHED 18M. 

DEVINE'S STEAM BOILER WORKS ,  
Marine, Locomotive, Tubular, House. and 

G R l l l H O O S l  B O i l E R S .  
WROUGHT IRON HOT WATER BOILERS 

A SPECIALTY. 
Manufactory, 881 to 393 s. Canal Street, Chicmgo. 

The above cut is of Greenhouse Boile� meeting 
with universal success wherever placed. stlmates 
gladly furnished for any capacity. 

P E T E �  ::I:> E "V :E 1'T E ,  
387 S. CANAL ST., CHICAOO. 

AUT�MATI� 
A l n  V A L V E. 
For STEAM COILS 

and RADIAT ORS 

DII'e� and IDdlreet. 

Most Simple and 
Reliable A I r  Valve 
Made. N ot h i n g  to 
Cet Out of O rder • 
Has No Movable 
Piece. No Lo08e 
T h i m bles to FI, Off. 
Every Valve 1 8 T h o r­
ough l ,  Te8ted, and 
Warranted to O lve 
Satl8factlon. 
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THORN SHINGLE & ORNAMENT CO. ,  
SOLE MANUFACT URERS OF 

T h e B est a n d  C h eapest M etal l i c  R oofi n g  

�ILES ADD SRI. aLES 
Y E T  O F FE R E D  TO T H E  B U I LD I N O  T R A D E .  

The Horseshoe Spring-Lock Shingle (Patten's Patent) just out. This Shingle can be put on in one-half the time it reqaires with any other shingle now in the market. Is cheap, durable, secure, thoroughly water-tight and makes a good appearance as a roof covering. Two (2) sizes. 

THORN'l1 PATENT ROOFING and WALL TILES the most perf�ct and Unique Roof, qable, Tower, and Wall c!'vering, Il J yet produced In metal. On the roof In appearance they are lIke terra cotta earthen tiles, and are better, and half the cost. Four (4) designs or sizes are made. 
All the above goods are packed a square to the box and delivered f. o. b. cars in Philadelphia. For particulars, price lists, etc., address 

THORN SHINGLE & ORNAMENT CO. 1 2th &. Callo"Whlll Streets, Philadelphia. Pa. 

u .  111 

Br:lck l.\l[ak1:n.g l.\l[a,cb.:l:n.ery. Cast I ro n  Cas and Wate r Pi pes 
1 %  to 48 I N CH ES D I A M E T E R .  

MACH I N ES O F  1 0,000, 25,000, 50,000 B R I C K S  P E R  DAY CAPACITY. 
ERECTED SUBJECT T O  TRIAL AND APPROVAL. 

CEI:.A..Do!I:ElEEl..S, ElEl..C:>T�EEI.. � Cc:>., 
PHILADELPHIA, Fltly·second St., belo"W Lanca.ter Ave. 

'to 18: !'.. . � Section of Copper- Wire-Sewed I.ia-ht Double Behina-, sp.ecial}y adap.ted to use on 
" • ... _ 1:1 cone pulle s and other hard places. Manufactured b the PA G �. B Ji.LTI N G  CO.,  Con-/In;,;;;;;'-;:;' . . ' :';� col'd, N . II .  A1Mo manufacturers of Staple and speciaf Grades of Leather Belting aod the �U�� .. HERC O LES " Lacing. pr Bend for Catalogue No. 23. A.I 

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 

G-LO"OOESTEB. ZEl.ON -VVOEl.:K.&, 
C LO U C E ST E R  C I T Y ,  N . J .  

SAMUEL R. SHIPLEY, Prest. JAMES P. MICHELLON, Secy. HENRY B. CHEW, Tress. O F F I C E ,  WILLIAM SEXTON, Supt. 
6 N o rth Seventh Street, P h i ladel ph ia. 

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

Capacity Quickly Increased or Diminished. 
Self-O i l i ng Beari ngs. Light R u n n i ng. 

D u rable. 
PRICE LIST FREE. 

GEO. P. (Box A) , Windsor Locks CI. 

W O O D W A lft E B  P I P E  BEST and most RE LI-... . .-\ B I .E for swift running. 

(Iron Beam Protection. Patented June 3, 1884.) 
H E N R Y  M A U R E R  &. S O N ,  

MANUFACTURERS OF 
FIRE-PROOF MATERIAL 

O f  every de&crlption. Hollow Brick made of Clay for 
Flat Arche�. PartItions, FurrioJl, etc. Porous 

Terra Cotta, Fire Bloicks, etc., etc. 
omee and Depot, (20 East 23d St., New York. 

WORKS, PERTH .AlII1IOY, N. J.  

W O O D W O R K I N G  
MACHINERY 

FOR 
Chair, Furniture nnd 

Cabinet Mil ls, Pattern 
lUake."s' use , etc. 

��==-=-= Rollstone Machine Co. 
48 Water St., Fitchburg, ItIa ••• 

F:INE T .A.J?S .A.N::D ::D:IES. 

Lightning and Green River Screw Plates. Bolt Cutters, 
band and power. Drilling Machines, Punching Presses, 
����es���8f�i��iC���\t��s and ot.her Labor Saving 

Wiley & Russell lUCa- Co., Greenfield, ill ass. 

tbas. !. Sehleren &. CO. 
i1 �'erry St. New York. A W  t I & S �16 Arch St., Phlla. yc n nn 86 �'ederal St., Boston. 

• U U , SHIEM�Y.r�aft���fOWN 
E L M I R A, 

BRAY & BRE C K, 

Stainod Glass Works, 
35 and 3 7  Province St. , 

BOSTON, MASS. 

BEND FOR 
Illustrated Catalogue and Price List. 

1. M .  STUTZMAN, 181 William St. , New York. 
Steel Alphabets 

and Tool Stamps. 
S t en c i l  Cutting, 
D i e s, B u r n i n g  
B r a. n d s , D o o r  
P l a t e s. S o a p  
Moulds, Seals, &0. 

Liberal discount 
to Agents. 

Price for Tool Stamps, 15 cents per letter up to 3{ In. Postage, 10 cents additional per stamp. �'ff - ,, ' 4t�
ve
'RUSH . 

Gold Medat® Franklin In-stitute. A ]e�ttm&.te artists' and draulirbtsmen's tool. Applies color by a jet of air. Greatly economizes time in mechanical, engineering and arcni-
!��ut'i��.��'W

h
.\
l
rlusitewlF�: C� 80 �n"8nu St., ltockCord. Ill. 

BRADLEY'S 

�.': i��::�����;�:;;��.� of 8te ••• 
FOR GAS AND "W" A'.I'ER PIPES. 

Prevents Sweating and F reezi ng. The B8.t Non.Coadllctor ofH.at aDd Cold In the World Send for Illultrated descriptive Circular, and name tltll paper. 
1 43 Worth Street, New York. 

78 and 80 Lake Street, Ch icago. 

U We dOHl(S' 
p.-�.&,&SqtO·S-LI Q U I D PA I N TS. 

Asbelltos Booflnao, JSuilcUqo Felt, Steam Pa.cklngs, �iler Covermgs, 
Fire Proof Palnte, Cemente, Etc. 

Samples and Descriptive Price Lists Free. 
H. W. JOHNS MPG CO., 87 MAIDEN LANE, N. Y. 

OSY HOMES I 
How to Build Them. 

�:���� �:'I P::'::'t ���'j��� I 
cost houses. w�th valuable In- '[ formation for those who wish 
to build economically. post- l 
paid on recel'f.t of price. '.!:ic. F. L. 8 M  '1'H ,  Architect. 
22 School St., Boston. 

WOODWORKING 
MACHINERY, 

P L A N E R S  A N D  
MA TCHERS, 

PONY PLANERS, 
Hand Matchers, 

Solid Plate and 
S E G ltI E N T  

R E  - S A  W S. 

CO N N E LL &, D E N C LE R, Rochester, N. Y. 

:m.TA.Bxa:.�:IiJ� 188'7. 
L_ d::9 Z. J. � :a: Z T :m, 

-lIANUFACTURERS OF-

E DC E  TOO LS A N D  M AC H I N E  K N I V E S .  
COOPERS', CAltPENTERS' AND I!IHIP TOOLS, etc . ,  PULL LINE CHISELS, 

3 1 4  E XCHANC E STR E ET, B U FFALO, N. Y. 
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ROOFING TILE. 

Bricks, Tiles 
- A N D --T erra Cotta. 

RECENTLY PUBLISHED 
A PRACTICAL TREATISE ON THE MANU" 
FACTURE OF BRICKS, TILES, !l'ERRA 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 THes, 
Mosaic Plates, and Imitation of Intarsia 
or Inlaid Surfaces ; comprising every im­
portant product of clay employed in 
Architecture, Engineering, the Blast 
Furnace, for Retorts, etc. With the 
history and the actual processes in hand­
ling, disintegrating, tempering, and 
moulding the clay into shape, drying na­
turally and artificially, setting and burn­
ing, enameling in Polychrome colors, 
composition and application of glazes, 
etc .. including full detailed descriptions 
of the most modern machines, tools. 
kilns, aud kiln roofs used. By CHARLES 
THOMA.S DAVIS. Illustrated by 228 en­
gravings and 6 plates. 8vo, 472 pages. 
Price $5. 00. 

ur By mail free of postage to any ad­
dress in the world, 

ABSTRACT OF CON'l'ENTS.-Chapter I. The 
History of Bricks. Chapter II. The Dilferent Va­
rieties of Clay, their Characteristics, Qualities, and 
Localities. Chapter III. General Remarks con­
cerning Bricks ; Enameling Bricks and Tiles ; 
Glazing Earthenware, etc. Chapter IV. Manufac­
ture of Bricks by the hand process. Chapter V. 
Brick Machines. Chapter 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 Tile�. etc. Index. 

� An lnustrat d Cinular, containing the ful! 
Table of Contents of thiB impOl tant flook, wiU lIe sent 
free and free of po8taue to any one in any part of 
the WorZd who wm furnish us with kiB address. 

�Our Zarge Catalogue of Prnetteal and Selent,­
tie B'JOkB, 96 pages 800, and O'Urother Oatalooues and 
Circular8, the whole toaether covering every Branch 
of Science applied to the Arts, sent free ana free of 
postage to anyone, in any pat"t of the World, who 
1.OIU 8end us his addre88. 

HENRY CAREY RAIRD &; CO., 
Industrial Publishers, Booksellers, and Importers, 

810 WALNUT ST., PHlLADELPlUA, PA., U. S. A. 

Vogde,' A.rehltect'. and Builder's Companlou. 

A New, Enlarged, Revised, and Corrected Edition. 

THE ARCHITECT'S A N D  BU I LDER'S 

Pocket Compa.nion 
AND PRICE BOOK. 

Jrientifit �mtritaU, �rthitttt� Kud �uitd"� �ditiou. 
Shimer's Variety Moulder, with 

Surface Moulding Attachment. 
• • • • 

FOR SINKIN G 
panels with pattern guided by pin that automatically takes i ts  position when you 
start the Machinc, 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. 

TO CHAN GE 
from Surface Moulder t o  Variety Mouldcr, disconnect the rod that runs the incline 
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 neller tire of 11M 'lnake up of thill Machine, which i8 a8 lIi'lnple and eD'ectille a8 
it ill durable. 

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

S.A.l.\,t[UElL .... B:EJ::I:l.\,t[ElR., 
lIIANUFA.CTURER of the SWillER ClIJ'lTER HEA.DS and SPECUL WOODWORKING lIIAClHINERI, 

M I LT O N ,  P E N N .  

!1HE M�soiRE olf C i"N"t vAlvEl i @) �ES SATISFACTION WH EREVER USED I 
l OFFICE Z2.. CENTRAL ST. BOSTON. MASS. j 
� ... --........ ....................... : ..... -............. ................ ........ _-_ ........ _ ......... __ ............. -:........1 
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"BUILDING" 
--AN--

Architectural Weekly. 
Publ ished Every Saturday, 

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

Subscription, . • . . . • $6 a year. 
Sample subscription of three months, • $1.50 
Single Copies, 15 cents. 

-:0:--
MONTHLY N U M B E R .  

A special feature of these numbers will be SlDaIl 
�et:i��ry and City House", with plans and 

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

--:0:--

N E W BOO KS. 
IlDproved Plu.rnbing AppJiance.. By 

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

Architectural Studies. 
"Vol.. :1::1:. 

JUST P UBLISHED. PART 6. 
$500 to $ll,5O(\ Houses, giving perspectives. ele­

vations and plaus, with speCifications, bills of ma­
terials and cstimates of cost. One Paper PortfOliO, 
]2 plates, Price, $ 1 .00. 
PLATE. PLATE. I.-I House. 

11.- 700 , 
111.- • 
IV.- • 

VII.-$I,OOO House. 
VIII.-$l,OOO 

IX.-$l,200 
X.-$I,500 

XI.-$2,OOO 
XII.-$2,500 

V.-$900 
VI.-$l,OOO • 

P.A:E'l. or 7. 
INTERIOR WOODWORK 

-FOR-
HO USES OF MODERA TE OOST. 

One paper. portfoJio. $ 1 .00. 
Plates XIII and XIV.-Two China Closetlzt with 

details. XV.-Parlor Mantel, with details. 1\.. VI.­
Book Shelves, w i t h  details. XVII.-Stttircase 
Screen, with details. XVIII.-Two Bedroom Man­
tels, with details. XIX and XX.-Entrance Hall 
and Staircase, with details. XXI.-Bathroom, with 
details. XXII.-H a l l  Fireplace, w i t h  details. 
XXIII.-Llbrary Bookcase, with details. XXIV.­
Dining-room Mantel, with details. -

P.A:E'l. or S. 
STORE FITTINGS. a LIST OF PLATES.-Plate 25, Counter and �_:. Showcase, with Details ; 26, Detached Case, with 

::: Details;. 27, Wall-shelving, with Details ; 28",Telc-

STEAM HEA.TERS 
Consisting of a short but comprehensive Epitome 

of Decimals. Duodecimals, Geometry, and Mensu­
ration ; with Tables of U. S. Measures, Sizes, 
Weights, Strengths, etc., of Iron, Wood. Stone, 
Brick, Cement, and Concretes, Quantities of Materi- " 
als in Given Sizes and Dimensions of Wood, Brick, tl 
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. 

-AND-

Steam Heating Appliances, 

Manufactured by 

Globe Steam Heate r Co. , 
North Wales, Pa. 

phone vase, with Details ; 29, Counter for urug­� gist, with Details ; 30, Wall CasbS, WIth Details , 311 CS' Two Counters, with Details ; 32, Two Detacheu � Cases, with Details ; 33, Prescription Counter with 
o Details ; 34, Perfumery Case, WIth Details ; 35, Wall 2 Shelving, with Details ; 36. Cashier's Desk, with 0" Details. One Paper Portfolio, Twelve Flates, 
g" Price, $ 1 . 00. r A. Most Com
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rk of Details. 

III lW:ODE.n..N J A r c h itect u ral P ract i ce. 
--:0:-­
:N"o. :L. By FRANK W. VOGDES, ARCHITECT, 

IND,rANAPOLIS, IND. 
Enlarged, Revised, and Corrected. In one volume, 

368 pages, full �ound, in pocke� b<?ok form, $2.00 ; 
bound in muslm, $1.50. By mall , free of postage, 
to any part of the world. 

HENRY CAREY B&IRD &; CO., 
Industrial Publishers, Booksellers, and Importers, 

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

... Great Repo.Uory of" Practical and 
SCientific Inf"orlDation. 

One of the Fullest1 Freshest, and Most Valuable 
Hand-bOOkS or the Age, Indispensable to 

Every Practical Man. :laat Reaay_ PrIce '�,�eW!rYrt .. e to any addPeN In 
The Techno·Chemical Receipt Book 

Containing Several Thousand Receipts, covering 
the LaLCSt most Important, and most Useful Dis­
coveries i� Chemical Technology, and their Practi­
cal Application in the Arts and Industries. Edited 
chiefiy from the German of Drs. Winckler, Elsner, 
Heintze, Mierzinski, Jacobsen, Koller, and Hem­
zerling with additions by William T. Brannt. 
GradUlite of the Royal Agricultural College of 
Eldena, Prussia, and William H. Wahl, Ph.D. (Heid.), 
Secretary of the Franklin Institute, Philadelphia, 
author of .. Galvanoplastic Manipulations." Illus­
trated by 78 engravings, in one voloume, over 500 
pages 12mo, closely printed, containing an im­
mense amount and a great variety of matter. Ele­
gantly bound in scarlet cloth, gilt. Price, $2.00. 
Free of postage to any address in the world. 

iF" A eirC1.iZar of 32 page.�, > howing the fulZ PahZe 
of Contents of this important Book, 8ent //y mail, 

free of p'l8ttlae to allY nne in any part of the WorZd 

who wmfurniBh his address. 

HENRY CAR EV BAmD &; CO., 
Industrial Publishers, Booksellers. and Importers, 

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

Black Diamond St��l nom� Fnrnac��, 
ALL SIZES. PORTABLE a.nd 

A Lar[e Country Honse in Detail. 
By B R U CE P R I C E ,  A rcht. 

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

Price, $5.00. 
--:0:--

BRICK SE'r. A rc h itect u ra l 
Patent Self-Cleaning Ash Pit 

St u d i es.  

Obviates labor, dirt, and an-

noyance. Sure preven-

tive from fire caused 

by hot ashes. 

Patented and Manufactured by 

Thl ��holn HI�tlr 

�d �tO'1 �Q. 

C o m m o n  S e n s e  Clinker­

CrushingGratc. Great sav­

ing of labor and fuel. 

Perfect Dump. 

Offiee and Salesroom 

1 � North Elnln� �t. 
Philadelphia. 

&El!I":J> FO� Z:J:.oLVIIIT� .A.."X'En O.A.."X'.A..:J:.oOG-VE. 
AGENTS WANTED IN EVERY TOWN. 

One Large quarto Vol., Cloth, Price $5. 
Containing 60 large Litho&'raphlc 

Platesf treatin g  on the tol. 
owing Su bjects. 

�AR:Z: .l.-L9W CO�T aOUSES, including 
prIze deSIgns, WIth elevatIOns, plans, details, speci­
fications, bills of materials, and estimates of cost 12 large (llx14) plates of practical designs, costing 
from $500 to $3,000. .PART H.-STORE FRONTS AND INTERIOR DETAILS. 12 plates and descriptive letterpress. PART .l.l.l.-STABLES. Containing 12 plates 
of Stables, suitable for village lots, ranging in cost 
from $300 upward. .PART .l Y.-SEASIDE AND SOUTHERN HOUSES. 12 plates of designs for Cheap Houses with ample verandas, suited to a summer climate: Average cost, $1,500. .PART Y. -OUT-BUILDINGS. Containing 12 pla� of desigu.s of Small Stables, Summer Houses, PavIl".ns, PriVIeS, Fences, Gates, etc. 

Each of these parts may be obtained separately wh!ln desired. Paper portfolio, 12 plates and de­scnptive letterpress, $1 eaoh. 

W. T. COHSTOCK, Publisher, 
23 WARREN ST •• NEW YORK. 

© 1887 SCIENTIFIC AMERICAN, INC
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MALLORY'S 
STANDARD SHUTTER WORKER 

Opens and closes the blinds without raising the window. 
Automatically locks the blinds in any position . 

Best and cheapest blind hinge. 

Incomparable for strength, durability, and power. 

Can bc applied to old or new houses, of brick, stone, or wool1 .  

Send Cor Illu.Uated (Jatalope to 

Frank B. Manor"! FL::������yNS�':i::'�:wo�OUI{ .  

V' EN"TXL A T O ::Fl,. 
Patented May �th. 1886. . 

Manufacturers and Dealers in Parquet and Inlaid 
Floors, Wainscoting. Etc. B. G. U N DERWOOD, 

C O M B I N ATIO N  SQUARE . 

For Bulk Wlndo'W •• er. X)UJ.VF':mE .., 00., 
Wood Carpet and Weather Strips 

O F  A L L  KINDS. 
10� Wa.hlngton Street, - - CHICAGO. SEND FOB CATALOGUE. 

ADVERTISING AGENT. 

361 Broad'Wa)" Ne'W York, 

AND 

Adapted for Dwellings, Stores. Hospitals, School Rooms, Of­
fices, Public Institutions, &c., allowing ventilation without 
draught. Simple and readily adjustable. ManUfactured aIId BOld, 
Wlwle8ale and Retail, also Patent Right for saleofor States, United 
States or Canada, address 

T h i s  tool, with its 
sliding blade and stock 
having right angle and 
mitre faces, level and 
scriber, is more than a 
substitute for a whole 
set of the c o m m o n  
kind. It can be used 
in many places and for 
purposes that a station­ary blade cannot. 

Send for price. 

L. S. STA R R E T T, 
Manufacturer of Fine Tools, ATHOL, BASS. Factory. 204 to 212 South Clinton Street. 3 1  Pelnberton Sq., Do.ton. T. T. OOHEN, 2 1 1  So. 13th St., Phlla., Pa, 

EUREKA SPIRAL SCREW DRIVER. 
Will drive a screw by pushing on the end of handle in � of the time of the old method. C. E. Jen­

nings & Co. N. Y. Agents, and all the principal Hardware :Dealers throughout the world. Made in two 
sizes, price for each $1.25 and $1.50. 

JOHN WHEELER, 

CARPENTER and BUILDER 
-OF-

ORnAMENTAL RU STI C 
�OR.:K._ 

Medal. CrOIn "lnerleen In.&UDte, 
And other Associations. 

P. O. Box HO. C leyeland St. , Orange, N • .I. 

F Z El. S T - O L A S &  PARQ��!PATE�LOORS B E A T I N G  A P P ARATUS, 
The only Wood Flooring made on the correct principle, being laid with J R E Y N O LDS "· SON perforated metal tongues 80 that Floors of any thickness from � inch up • g,., 

can �lca:.�r�����-��1�·is the best finish for Hardwood Floors. For sale Thirteenth and Filbert Streets, P H I  LAD  E L P H I  A, P A. 
by agents in all large cities. Full iuformation on application to 

THE BUTCHER FLOORING 00., 
9 a n d  I I H aver h i l l  Street, B OSTO N ,  M ASS. 

MORSE ELEVATOR WORKS. 
MarBB, WWiama 81: C a .  

Successors to CLEM " MORSE. 

Passenger BUILDERS OF ALL KINDS OP 

" Freight ELEVATORS 
Send for Circulars. 

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

PHILADELPHIA. 
NEW YORK OFFICE : 108 Liberty Street. 

PASSE N C E R  E L E VATO RS, 
MANUFACTURED DY 

H O W  A R D  I R 0 1\1'  W O R KS, 
:B "'O"  F F ..A. :r.. O ,  N .  Y _  

The Elevators in the State Capit ol, Albany, New York, were 
built by us. and many others in some or the finest buildings in the 
country. 

G R A V E S ' 
E L E V A T O R S 

PASSE1\1'GER aDd FREIGHT, 
MANUFACTURED BY 

, 

L. S. G RA VES & SON. Rochester. N. Y. 
BRANCH OFFICE · 48 Cortlandt Street. New I ork. 

-Manufacturers 01-

Stool Air Ti�ht Fnrnacos. 
KEYSTO N E 

Steel Furna.ces. 
BRICK SET AND PORTABLE. 

For Anthracite and Bituminous 

Coal or Wood. 

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

Special Offer 
To the proprietors of P l a n i n g  M i l l S, Sash, Door 
and B l i n d  Factories and wood-workers gen era l ­
ly.  U po n  recei pt o f  busi ness oard w e  w i l l  '!lend 
you a oopy of o u r  U Cen eral " catalogue. 

COO D E L L  a. WAT E R S ,  
303 1 Ohest n u t  Street, 

P H I LADELPHIA. 
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BIN'l'S TO CORRESPONDENTS. 

Names aud .&dd res .. must accompany all letters, 
or no attention will  be paid thereto. This is for onr 
informat!on, and not for publication. 

Reference" to former articles or answers should 
give date of paper and page or number of question. 

Iltqulrle" not answered 1D reasonable time shonld 
be repeated: correspondents will bear In mind that 
some answer8 require not· a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, eac1:t must take his tum. 

SI.edal WrU'e lt l .. torlDatiolt on matters of 
personal rather than , general interest =ot be 
expected without remuneration. 

Sclelttlfic .&me rlcau Slt l'plemen,,, referred 
to may be had at the ollice. Price 10 ceuts each. 

Books referred to promptly supplied on receipt of 
MI���al" sent for examination should be distinctly 

marked or labeled. 

(1) W. H. writes : Will you tell me the 
reason that an ax at one corner, and sometimes both, 
crack. in tempering it. and how to prevent? Also a good 
receipt for small springs, such as main spring to glln 
locks, and other small springs? A. To preve,nt the crack. 
ing of an ax In hardening, have the iron poll split to 
' receive the steel bit, not the bit to receive the poll. 
Heat the Iron as well a8 the steel, and plunge Into clear 
cold water until chilled. Use the best of cast steel for 
gon lock main sprinj:!s. Forge to size. Do not use a 
die on the springs. Heat over a charcoal dre, harden 
iu water, and draw the doubled over portion to a blue. 

(2) A. L.-For aq uarium cement use 
1 gill plaster Pari., 1 gill litharge, 1 gill dne white 
sand, one·third !(ill resin finely powdered. Mix thor· 
oughly dry. Take what may be required for immedi· 
ate use, and make a putty with boiled linseed oil and a 
little drier. Not too soft. Apply at once, as it sets 
qnickly. 

(3) O. H. T. asks (1) how to prepare 
green paint which will stand the heat of steam and not 
scale off and change color, for painting a steam engine. 
A. Use a chrome green ground in japan, alld put on in 
several thin coats, aud then coat it over with a good 
body wearing varnish. 2. Please give the diffiensions 
for making a watcr tank which will hold four barrels of 
water. A. Make the tank to bold 16J1i cubic feet, or, if 
rouud, 2� feet diameter, 4 f�et 2 inches high, or 3 feet 
diameter, 2 feet 10 inches high. If square, 2� feet 
square by 2 feet 8 inches high. 

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

(5) W. S. writes : 1. In cutting rafters, 
what is termed third pitch ? I claim that the rafters 
raised one-third of the width of the building is third 
pitch: others say it is not. Who i8 right? A. One· 
third pitch is a rise equal to one·tbird the horizontal 
line from end to peak plumb line, or the width of the 
building for a single roof, or one-sixth the wid th of 
the building for a double roof. 2. If I take 8 inches on 
the. blade of my square and 5 feet 4 inches on the 
tongue, will it give the bevels for a third pitch? A. 
Your dgures In second query Ill<' not correct: 8 inches 
by 24 inches will be correct. 8. Iu drawing water from 
a well, over a single wheel, does a 10 inch wheel draw 
any harder than one 20 inches ? A. A 10 loch wheel 
will draw no h .. rder than a 00 inch if the axle is pro­
portiouate and in good order. 4. Is there any part or 
place on a locomotive drive wheel that is at rest while 
the locomotive is rnuning? If so, what part? A. The 
part of a wheel that touches the rail is theoretically at 
rest with reference to the rail. 

(6) F. E. writes : 1. I find the statement 

made that whitewashing cast iron will prevent or 
rather diminish radiation. What then bccomes of the 
h�at which was radiated before the surface was white 
coated? Is it carried through the dne into the outer air, 

If so, how should it be prepared to make it waterproof, 
as it Is for a hard wood door ? A. You may 1II1 eeams 
in lIoor with sawdust and shellac varnish that will be 
waterpl'oof. 

( 10) P. S. asks how to hang a grind­
stone on Its axle to keep it from wabbling from side to 
side ? A. It requires a pretty fair m�chanlc to hang a 
grlndJ!tone to rnn true and stay true. It Is supposed 

that you have no lIanges upon the axle. The hole 
should be at least three·eighths or one·half Inch lal'ger 
tlIan '.be axle, and both axle and hole square ; then 
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I WORCESTER'S UNABRIDGED Oi...ARTO DICTlONARY 
maKe double wedges for each of the four sides of the FOR J �". 

square. all alike and thin enongh, so that one wedge The D08t Popular Stieutilit Paper In the World. 
from each side will reach clear througb the hole. Drive Only 83.00 a Year, Includl olr Po"talre. Weeki,.. 
the we<iges from each side. If the hole througb the 1)� N nmber8 a Year. 

With or without Denison's Patent Index. 

Ed,1. 't.10D. <>f 1887. 
stone is trne, the wedges will tighten the stone true: Thill wldel,. clrenlnled and splendidly Illustrated 
If the hole Is not at right angles to the plane of the paper Is published weekly. Every number contains 81%­
stone, it must be made so, or the wedge corresponding teen pages of useful lnfoImatlon and a large number of 
must be altered in the taper to meet the irregularity in original engravings of new inventions nnd discoveries. 

the hole. repre.entln� Engineering Works, Steam Machinery 

E N LA RC E D  
BY THE ADDITION OJ!' 

AN ewPron�nncing Biograuhical DictIonary 
of nearly 12,000 personages, and 

New Inventions, Novelties In MeQhanlcs, Manufnctures, A U  pw PronounC}'n" Gazpttoor of tho WorIIl (11) P. s. M. asks :  Are not V-cone Cbemlstry, I,:Jectrlctty Telegraphy. Pbotolrfaphy, Archl- l1 u l> U uu U 111 
pulleys and round belts as powerful as dat belts on tecture, A griculture. Horticulture, Natural ITlstory, etc. noting and��;':i:'OOO places. 
light machinery, and would they not be better for foot A l l (:l n88e8 of n ender8 lind in the SCIENTI:rIC 

OYer 12,500 New Words, lath�s?  A. V-conc belts-jointed belts built up In this AMERICAN a popular ..... ume of the best scientl1lc In· 
@hape-are used to some extent in places where a large formation of the day; and It Is the aim of the publishers recently added, together with 

amount of power has to be transmitted and there Is not I to jlresent it in an attractive form, avoiding as much as A Table of 5,000 Words In General Use, , poslllble abstruse terms. To ev�ry inteIligent mind, I h tb I S room tor a large dat belt, but these belts are not con· this journal alfords a constant snpply of instructive 1f t e r ynonymes. 
8idered as effici�nt as dat belts. In light machine@, readiD!r. It is promotive of knowledge aud progre88 In THE NEW EDITION OF 
snch as sewing machines and those of similar requir�- I every community where It clrcnh.tes. WOl"'AeS' ter's Dl·ctl·Ona1"'U' ments for power, ronnd belts are used on a pulley with Terms of Snb""'·ipllon.�ne copy of the Sl'IEN_ " 'A .J 
channeled face, with pe:haps as good or bett.,r effect TInC AMERICAN will be sent tor one uear-02 numbers- Con=�l�g':.�t'tg�r't������� be 
than the same weight and strength of leather would postage prepaid, to any subscriber In the United States I 
give if lIat hut the object is rather to serve convenience or Canada, on receipt of three dol l n l'K by the pub- I muatrated �th Wood Cuts and Full l'age l'lates. 
in constru�tioll than gain power. IIshers ; siX montbs, $1.50 ; three month., $1.00. I The Nattonal Standard of American Literatnre . Club •• -one exlr" copy of tbe SC H"TIFIC AMEKI- ' 

(Contluued on page x.) CAN wil l be snpplied /lT8tlsf"" "",,'1I club oj ftve 8'llb8crlbt1'8 Every edition of Lonfff,ellow, Holmes, Brlant, Irving, 

Any per8QTI having a MW invention may, without charge, 
(;()mutt MUNN &: CO., Scientific American O�, 
361 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of I1I8truc­
tionB relating to Patents sent free. 

" The book has been prepared for yqung members of 
the profession ; and one of the leading objects has been 
to elucidate In plain English a few Importunt elementary 
prinCiples which the savants bave enveloped in such a 
haze of mystery as to render pursnlt hopeless to any but 
a confirmed matbematictan."-From prefac� to tlrst 
edition of Trautwlne's .. Pocket Book." 

Pays well on Small Investment.-8tereoptlcons, Magic 
Lanterns, and Views. illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 
home amusementa. 152 page Illustrated catalogue free. 
McAlli�ter, Manufacturing Opticlan, 49 Nassau St., N. Y. 

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

Wanted-SCIENTIFIC AlIERlCAN, vol. 50, Nos. 4, 16, 
and 18. Addreas C. A. M., SCIENTIFIC AMERICAN Office, 
New York. 

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

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

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

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

The Railroad Gazette, handsomely tlJustrated, pub­
lished weekly, at 7a Broadway, New York. Specimen 
copies free. Send for catalolrue of railroad books. 

The Knowles Steam Pump' Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just i •. 
aued 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 .t; Dies. Ferracute Mach. Co., Bridgeton, N. J 
Woodworking Machinery of all kinds. The Bentel .t; 

Margedant Co., U6 Fourth St., Hamilton, O. 

Nickel Plating.-Sole manufacturers cast nickel an­
odes, pure nickel salts, pOlishing compoSItions, etc. ,100 
"Lfttle Wond<>r." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip 1.acqner Krl8taline. 
Complete outllt for ' plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 9f, Liberty St .. New York. 

at 13.00 each ; additional copies at same pruportioDste Whittier, 'and other em nent American aut ors, follows 
rate. :J:�::.��r 
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The safest way to remit Is by Postal Order. Draft, or ���="f.n��
b
\��tg��ntry and of the National De-

Express Money Order. Mon"y carefully pillced Inside Oliver Wendell Holmes 8a,. • •  
of envelopes, securely sealed, and correctly addressed, .. , Worcester's Dictionary has constantly lain on  my 
seldom goes astray, bnt is at the sender's risk. Ad- ta
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�ter's reposed on my shelves 

dress all letters and make nil orders, dra:ts,. etc., pay· al u 
able to The Recognized Authority on Pronunciation, �'O'NN &: COO, 

36 1 B roadway, N ew York. 
T :EE :JiI 

Scientific American Supplement. 
This Is a separate and distinct publication from 

'rUK SCIENTIFIO AM. I(' R I C A � .  but is unHorm therewitb 
in Size, every number containing sixteen large pages. 

THE SCIKNTIFIC AM ERICAN SUPPL EMENT Is publisbed 
weekly, and Includes a very wide fanl<e of contents. It 
presenta the most recent papers by eminent writers in 
all the prln!)\pal departments of Selence and the 
Usefnl Arts, embraCing Biology, GeclolO', Mineralogy 
Natural HIstory, Geo"raphy, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi­
neering. Steam and RaIlway Engineering, �l ining, 
Ship Bulldlng, Marine Engineering, Photography, 
Tecbnology, ManufH.cturing Industries, SarJtary En­
gineering, AgrIcnlture, Horticulture, Domr.tlc Econo­
my, Blograpby, Med icine, etc. A va8t amount of fresh 
and valuable information pertaining to these and allloo 
subjects Is given, the whole profusely Illu.traled with 
engravings. 

TIle moBt (mJ)6rtant En'Jinuri'114 Wor1aJ, �I echanlsms, 
and Mannfactures at home and abro&d are represented 
and described in tbe SUPPLEME"T. 

Price for the SllPPLEMJONT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM­
I!lItICAN and one copy 01 tbe SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

i'I U lIi N  & Co .. 3 6 1  Broadway, N. Y .. 
Publishers SCIENTIFIC AlIEItICAN. 

To J<'ol'eiarn SlI bscribel' • •  -Under the facilities of 
the Postal Union, the SCI E�TIl'IC AM >:RICAN Is now sent 
by post direct from New York, with regularity, to sub­
scribers In Great Britain. India. Australia. and all other 
British colonies i to France, Austria, Belgium, Germany, 
Kussla, and aU other European States ; Japan. Ilrazll, 
MeXICO, and all States of Central and South Am�rlca. 
Terms, when sent to foreign countries, Canada excepted. 
U, gol:!, for SCI ENTIJ!'IC AMERICA", one year ; $9, gold 
for botb SCIENTIFIC AM�RICAN ani SllPPLEMENT for 
O'le year. Tbls lnciudes pcstage, which we pay. Remll 
hr DOStal or express money order. or draft to order of 

MU NN & CO., 381 Brondway, New York. 

Building Plans and Specifications. 

WorcestM" . Dictionary pre.ents the acupt.ed usage of 
our best public �peaker8, and bas been re�arded as the 
standard by our leading orators, Everett, Sumner, Phil .. 
lips. Garfield, Hillard, and others. Most cler�ymen aod 
lawyers use Worcester as authority on pronunciation. 

From Hon . ChR8. ,"umner. 
" The best authority." 

From Hon. Edwnrd Everett. 
.. His orthography and pron�iat1on represent, as far as 

I am aware, the most approved usage of our language." 
F'rom Hon • .Jame8 A, Garfield. 

.. The most reliable standard authOrltr of tbe English 
language 88 it now written and spoken .' 

From Hon. A l exnn der H. Slephens. 
H Worcester's Dictionary i!:l the standard with me." 

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

J. B. LIPPINCOTT CO., 
P U B LI S H E RS, 

715 and 717  Market St., Philadelpbla. 

H o m e  S a n i ta t i o n. 
.& nanual for Housekeepers. 

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

Science says, " We commend this little book to 
hou8ekeepers, and hope that it will have wide oir-
culation." 

The Bo8ton Herald says, ..  The subjects of the 
question lists are the situation of the house, and the 
care of the cellar, drainage and plumbing, ventila­
tion, heating, lighting, furnishing, clothing, and 
food and drink : and if one 'can return affirmative 
answers to all the qnestions, one may justly expect 
that one's days will be prolonged, for one's house, 
dress, and food will be perfectly wholesome." 

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

or is it still given off into the room ?  A. Carried Iron Planer, Lathe, Drill, and other machine tool8 of 
through due. and other outlets. 2. Will it be advisable modern design. New Haven Mfg. Co., New Uaven, Conn. 

In connection with the publication of 
the BUILDING EDITION of the SCIENTIF'IC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, includ ing Public BUildings, 
Churches, Schools, Stores, D wellings, 
Carriage Houses, Barns, etc. In this  
work they are assisted by a ble and ex· 
perienced architects. 

The Cottage Hearth says, " The women who com­
pose the Sanitary Science Club have done a grand 
bit of work, Simply and quietly, in this little book, 
which contains directions, so easy and clear, that 
they cannot be misunderstood, for keeping our 
homes pure, sweet, and wholesome. Our house­
keepers cannot better invest fifty cents than in the 
purchase of ' Home Sanitation.' " 

and economic .. 1 to whitewash a school room stove ? A. Iron, Steel, and Copper Drop Forgings of every de. 
No: do not whitewash. scription. Bllilngs & Spencer Co., Hartford, Conn. 

(7) J. B. asks if there is an artificial 60,000 Blmerson's 1887 I'V' Book of superior saws, with 
process of petrifying wool! and explain the process 

Supplement, sent free to all Sawyers and Lumbermen. 
A W d t be t 'd

' 
d t'd ' II . h 

. Addres8 Emerson, Smith & Co., Ltmited, Beaver I<'alls, . 00 canno pe rJ e ar I cIa y 10 t e same Pa., U .  S. A. 
manner as is done in the natural way, as that is by sub· 
stitution of silex in place of the wood. Saturation of Pat. Geared Scroll Chucks, with 3 pinions. sold at same . . . I prices as common chUCks by Cushman Chuck Co Hart-wood by soluble slhca or water glass will make it hard, ford Conn. 

., 
or it may be covered witb a thin coat of mineral matter ' H  as is done in some mineral springs. The real petri. 

Steam ammers, Improved Hydraulic Jacks, and Tube 

factions are the work of ages. 
Expanders. R. Dudgeon, 24 Columbia St .. New York. 

The best I>gna11WlJ for Ligbt, for Nickel Piating, Elec. 
trotyping, etc., are made and warranted by the Excelsior 
ElectriC Co., New York. Send for catalogue. 

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

(8) C. A. M. asks :  How are the figures 
and lines made on steel tape"? A. The lines and 
dgures are printed upon the steel ribbons with asphalt 
varnish instcad of ink. The tapes are then put in a 
hath of acid and etched to the required depth. For the 
bath use to one j:!ilJ of acetic acid or good strong 
vinegar, 00 drops nitric acid. Time, dve to ten minutes 
for light work. 

Hoisting Engines, Friction Clutch Pul\�y8, Cut-off 
Couplings. D. Frisbie & Co .. 112 Liberty St., New York. nUNN & co., S61 Broadway, New York 

.. How to Keep Boilers Clean. " Seud your address 

(9) F. S. asks (1) whether there is any 
way of inlayiug bronze or brass letters in stone except 
by heating process. Can it be done In a similar way to 
dllinl( teeth in dentistry? A. Letters and devices cut in 
gems are dlled with gold foil by pressure with small 
tools. Letters are cast and inserted in artidcial stone 
by making the stone and inserting letters (name and 
address) before it sets. then dnishing off the SUrface. 
Letters cut iu dovetail in stone may be dlled with 
amalgam of copper dlings and mercury, which after 
setting may be dnished with the surface of the 8tone. 
Metals may be also deposited in sucb cuttings by the 
electrotype process. 2. Is there any way of dlling 
seams in hard wood by using dne sawdust and glue? 

for free as page book. Jas. C. Hotchldss, 120 Liberty St .. , 
N. Y. 

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

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

For best leather belting and lace leather, including 
Hercules. see Page Beltiml CO.'tI adv., p. }73. 

Double boring machines. Doublc spindle shaping 
machines. Rollstone Macblne Co., �"Itchburg, Mass. 

Split Pulleys at low prices, and of same strength and 
appearance 11.8 Whole Pulleys. Yocom & Son's Sbaftlng 
Works, Drinker St., Philadelphia, Pa. 

Send for new and complete cataloj:!ue of Scientitlc 
Books for s"le by lIunn & CO .. 381 Broadway, N. Y. Free 
on "pplication. 

THE TI FFAN Y 
G L A S S  C O M P A N Y  

MEMORIAL WINDOWS 

GLASS WORK DECORATIONS 

Designs and Estimates submitted. 
LOUIS C. TIFFANY, Pres. 
JOHN Du FAIS, Sec. 

PRINGLE MITCHELL, 111' ger. 
JOHN C. PLATT, Treas. 

333-335 Fourlll Ave" New York CHy. 

509 Pnllman BUilding, Chicago. 

DISCOURSES ON .&RCHITECTURE. 
By E. E. VroLLET-LE-DuC. 2 vols. 8vo. Richly 

and copiously illustrated. $15.00. 
A new edition of this noble classiC of architecture 

and oosthetics. 
' 

J'&P'&NESE HOMES .&ND THEIR 
S V RROUN DINGS. 

By EDWARD S. MORSE, Ph.D., late Professor at 
the Tokio University, Japan, etc. With 007 Il­
lustrations. 8vo, richly bound, $5.'J(} : in half 
calf, $9.00. 

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

" For cultivated pl'ople having tastes which lead 
them to take {'Ieasure in beautifylog their homes 
and surroundings, we know of no other publica­
tion so brimful of suggestion and valuable informa­
tion as this handsome and profusely illustrated 
volume." -Seillntijic American. 

MUR.& L P'&INTING. 
By FREDERIC CROWNINSHIELD. 1 vol. square 8vo. 

With numerous diagrams and full-page helio­
type illustrations. $3.00. 

HOnES .&ND .& L L  .&BOUT THEn. 
By E. C. GARDNER. 710 pages, Illustrated, $2.50. 

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

Complete Catalogue of lUustrated ana Fine Art 
Books, Juvenile and Edueatiuna� W{)r� Bent fre. to 
anll addreB8 on apptication. Send fm' it. 

TICKNOR " C O . ,  Bosto n .  

© 1887 SCIENTIFIC AMERICAN, INC



OCTOBER, 1 887. 

For Pa.inters' a.nd Builders' 11se. 
Cannot 'be exoelled. for J?"'O':E.J:'rY and. FJ:NENESS. 

MANUFACTURED BY 
E D "W. E. J I L L A R D. 

E U R E K A. C O L O R  "W O R K S, 
1 6 4 5  N O R T H  T E N T H  S T R E E T , - P H I L A D E L P H I A , P A . 

H OT - WATER  H EAT I N G ,  
For Groonllonsos and nWOlliB[8 

HITCHINGS &: CO., 
233 M e rcer Street, N .  Y. 

SEND 3 CENTS POSTAGE FOR ILLUSTRATED CATALOGUE. 

. . 
VII 

How to Build a Perfect Home. 

IT MAKES A 
C heaper, Warm e r, D ri e r  and Stro nger  H o use 

than B ri c k  or Stone . 
• • •  

T H E  P LA ST E R  W I L L  N O T C R A C K  • 
• • •  

The Middleville School House was built in Au- For ceilings under floors, when strength and gust, 1886. There are two school rooms, each 35x50 lid·t . 
feet_ The ceiling of the lower room is covered �o I y are �eqUlred, the . HALL SHEATHING LATH 
with HALL'S SHEATHING LATH, and is not cracked. IS far superIOr to anythmg heretofore offered to 
The upper School tramp over this ceiling. The the public. It ties the joists firmly together there-ceiling of the uPl?er room was put on with old style b t· . . . ' . 
4-foot lath ; nothmg overhead but the garret ; that . y preven .. ng the pOSSIbility of warping or tWlSt-
ceiling is cracked ; both put on at the same time, 109, and stIffens the floor and ceiling sufficiently to 
the same masons and same mortar on each. obviate the necessity of bridging. 

MIDDLEVILLE, HERKIMER Co., N. Y., l 
March 18, 1887. f 

.T. T. HALL, ESQ., ST. LoUIS, MICH. : 
Dear Sir-During the past year the Middleville 

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

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

We take pleasure in recommending your Lath 
as, in our opini0l}J far superior to the old style. 

v ery respectfullYb A. Eo ICKINS, 
PrlJlj't Board of Edt.l(J(ltw1I. 

C. W. HAMLIN, 
Olerk Board of Education. 

UTICA, N. Y., March 18, 1887. 
I concur in the above statement. 

W. H. SYMO��hi
t

oot. 

For in/ormation, address 

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

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

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

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

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

I .  G .  J E N  K I  N S, Oswego, N .  Y. 
BLINDS and SHUTTERS F. W.  OEVOE & CO. 

ARE NOW MADE (Established 1 8 52) t W:�!�p!�����A!S!��B����!' Blind 

YEARS OF PRACTICAL USE. 

Tenon PU R E  
A DESIRABLE 

IMPROVEMENT. 
M I X E D  

PA I N TS Bark. 

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, hecause 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 huildings throughout the country given on ap­

plication. 

" CO:n::l. posi "te " 
F O R  R O O F  FO U N DATI O N S .  

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

Send. for Ciroulars a.nd. Sa.=.ples_ 

--:0:--

Our outside work is put 
together with paint. 

--:0:--
We also manufacture 

DRESSER DOORS 
AND 

OUTSIDE SHUT­
TERS. 

--:0:--

Warren Chemical and Manufacturing Co., 
1 14 JOHN ST., N. Y. 101 MILK ST., BOSTON. PENFIELD & VAN AUKEN, OswcgO , N .  Y. 

We desire to call attention of consumers to the fact that we guarantee our ready mixed paints to be made 
�
n
��t�

f �g�; �:eS��1 '?�h��C��;' �ii�1�:r
rw�W:t��tg,� or U Fireproof." We use no secret or pate�t method in manufacturing them by which benzine and water are made to serve.the purpo�e of pure linseed oil. Sample cards, containIng 50 deSIrable shades sent on applica-tion. ' 

F I N E  V A R N I S H ES, 
WOO D F I L L E R S, 

WOO D STA I NS. 
ARTISTS' MATERIALS, 

MATHEMATICAL INSTRUMENTS. 

p
2'tf��gues of our dill'erent departments to responsible 

Cor. Fulton and I Coffin, Devoe " Co., 
WllIlalD Sts., 1 76 Randolph St., 

N E W  Y O R K. CHICAGO. 

ADAMANT The New, Cheap, and Only Superior 
Substitute for COIUDlon Plaster. 

WALL PLASTER. 
MAN U FACTU RED BY 

Adamant 
Manufacturing 

Oompany. 
OFFICE : 

62 EAST GEN ESEE STRE ET, 

SYRACUSE, N. Y. 

It is hard as marble, and will last as long as the building. 

It does away with the warping aud shrinking of doors and casings, it not being necessary, as with common 
plaster, to saturate the building with water. 

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

occupied the next. 
It does not crack or fall off, even in case of leakages. 
It is applied easily by any good mason. 

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

ur For Prices and Estimates, or Further Information, Apply to or Address the Company. 
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I J.v.J: :J? C> � T .A. � T  
To Arohitects, Builders, House- Painters, Deoorators, Boat-Builders 

and Yachtsmen desiring an (¥,l;tremety d.urable Finish for W ood. 

Are superior to any Var­

nishes or Wood-Finishes in 
the market, for the follow­

ing roasons, viz. : 
The)' p o s s e s s  !Doro 

b o  d )"  higher luster, 
greater resisting p r o ­
perties t o  at!Dospherte 
InRnences, a c t i o n  o f:  
water and alkali, are 
!Dore elastic, will not 
scratch or mar white, 
and are !Dore durable. 

WOR KS : 

.-·,,'1 , .. ..-,.ug great dura-

e x t r e !D e  
use No. 1 

Manufactured by H::�i� ;;:�!;!S.::�::!: } STANDARD VARNISH WORKS , 
D. ROSENBERG a SONS, 

Off1ce, 207 Avenue D ,  N E W  YO R K. 
Send Cor Sa!Dples and Full Particulars. 

" The Barry " Hanger .  
1 . 1  

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 Elettles more 
than the other (as they frequently do), the 
axle " tips," and carries the door side­
wise toward the lowest track, causing an 
unpleasant rnbbing against the track or 
casings below. The " Barry Hanger " 
overcomes this tronble, and a door will run 
as easy and true in the center, when 
there is a variation of oue-half inch or 
more in the height of the tracks, as it 
would when they are perfectly level. 

-MANUFACTURED BY-

S'Y"Fl..A..C"D"S::m B OLT 
SYRACU S E ,  N. Y. 

00., 

PECORA - :  MORTAR · :  COLORS · :  
re� ?') _  
MOOR E  & BE ERS. 

�� �/", y,,::,.P?-
.d 4� �� 

,-&�� 
��. 

r�� �L-d 
� 7/07.(. � � 7J.Q'� 7 � "'� '-� 4�. 

JAk- � �  . ��/_ . . . �- - 7  
� .�� --a-?? � ,n; � 
� � �.k-- � �  
� � � �, 4��� 

(j1 
o 

--TJa:E--

Standard Wood Tnrnin� Co. 
5 8  B A Y  S T R E ET, I ii 

Jersey City, N. J. I tll :1 
MACH INE -TURNED 

BALUSTERS 
Various Sizes and Patterns Dove­

tailed ready for use, with Tait's 
Patent Dovetail. 

PEDESTAL and TURNED NEWELS, 

STAIR RAILS, 
Of all dimensions, worked, ready 

to put up. 

Send 4c. Stamp for our 32-page 
Catalogue, containing 200 Illustra­
tions of Balusters; Pedestal Newels, 
Brackets, Drops, etc. 

ANDERSON & DICKEY 
Architl�tur�l W ee� Turning 

-AND-

Spiral Moulding, 
43 B r i stol  St reet 

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. Architeets' Designs 

a specialty. 

Estimates given. Send 2-cent stamp 
for illustrated catalogue. 

Screw Plate .. 
= --=--=--- - - -

T H L"  NE W L I T fl f t:1ANr 

��1 
Send Cor 

CATALOGUE 
F. F. F. 

Adjustable Die 

WELLS BROS. " CO., CRElfn�LD, 
MANUFACTURERS OF 

Screw Cattlna Machinery and Tool� for Mach1n18t8', 
Va:rrlaare MBker8', and Black8ndth8' Use. 

EVERY VAR I E T Y  OF 
PLAIN and FIRE PROOF 

:B't1ILIJINC P AP.Elt, 
ASBESTOS PAPERS, 

Waterproot' and InodorouM Papen, Plain Bnd C u rru­
... ted Carpet LtnlnCs, Deadening Felts, Roo:8nar ]la .. 
terlal8, Tarred Board, &c , &e. 
Two and T h ree P ly 

Keyston e  Prepa red Roofing 
Send for Samples and Delivered Price List " n." 

H. F. WATSON, Manufactu'r, ERIE, PA. 
Dally (lapaclty oC nUl., 60 Tons. 

CHAN DLER & FA RQUHAR 
1 7 7  Washington St., 

BOSTON. 
New England Agents for 

BARNES' FOOT POWER MACHINERY 
AND DEALERS IN 

lIIachlnl.ts' Supplies of Every Kind 
Send two stamps for ilIus. catalogue. 

W Encyclo-E Diamond L Book free, L pedia of Drills and 25C. for 
'JOO Engrav Lightning mailing it. 

ings of Hydraulic American 
W E L L  WELL Well Works, 

T O O  L S, Machines Aurora, Ill, 

A New and I m proved 

Motal Roofin� COffiont 
Just Patented. 

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

State rights to manufacture for sale to the right 
parties. For further information address, 
::S::ENEY FEE::!:. J?ate:rJ.tee. 

K A N SAS, I LL. 
MENTION THIS PAPER. 

Architectnral Sheet-Metal Works. 
Metal Building Trimmings, Ventilating Sky­

lights, Metallic Roofing Tiles, Building t5pecialties, 
Builders' Light Iron Work. 

J" _ S_ 'J:'::S::OEN. 
No. 1 201 Callowhil l St. ,  Phi ladelphia, Pa, 

ARCHITECTURAL AND ORNAMENTAL 
IRON STAIRS, GRILLES, 

GUARDS, GATES, RAILING. 
Special attention to Ornamental Work. 

Vault, Area, and Skylight (C ement and Iron). 

Designs, Estimates, and Catalogues on application. 
MANLY & COOPER MFG. CO. 

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

ESTABLISHED 1 844. 

SAMUEL H. FRENCH & CO., 
York Avenue, Fou rth and Cal lowh i l l  Sts. , 

PHILADELPHIA, PA. 

PAINT MANUFACTURERS. 
Striotly Pure Lead, Zinc and Dolors, Dry, in Oil, Japan, 

and Ready Mixed for Use. 
.. . . . .. 

P E E R L E S S  
M ORTAR COLORS 

BLACK, BROWN, BUFF, AND RED. 

JM:aso:ns� a:c.d Eu..ilders� Su-pplies_ 
SEND FOR CATALOGUE AND CIRCULARS. 

HOYT & BROTHBR 
Manufaoturing 00., 

.a.. U�C>�.A., ::ELL. 
MANUFACTURERS O F  

M��hinlry fer Werking Weel 
Planing Mill Machinery 

a Specialty. 
Send. fo:r Catalogue_ 

CHILTON and persons desmng a good artlole to their l'ure Linseed 011 , PAINTS �. The Ohi1ton M��'g Oo. would �aJl the at�ntion of �rohitem:s � 147 Fulton St. New York. 
I �aints. The most durable and therefore the �os� economioal 141 Milk Street Boston m use. Sample cards of oolors sent on application. , . - -, 
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STB"VV .A.EC,T'S 
MAC H I N E - WA X E D  

S H E AT H I N G. 
Abso lutely Water-proof, Air-proof and Decay-proof. 

ODORLESS A.ND PERFECTLY CLEA.N TO H iNDLE. 
The Cheapest and Best in the Market. 

FOR LINING BUILDINGS UNDER CLAPBOARDS, SHINGLES , SLATE OR TIN. 
Put 'up in rolls containing 650 square feet each, and at the low price of 

$2. 00 per roll (less than one-third of a cent per square foot). 

SA M P L E S  F R E E  BY M A I L. 

W.  H .  ST E W  A R T ,  74 Cortla ndt St reet, N ew Yo rk. 
VflF Send Cor Sam.pIes and Illustrated Pam.phlet of: STEWART'S PATENT 

LAP-SEAL KEADY ROOFING and IKON-FIBRE PAINTS. 

Rartlott's Wrou[ht - Iron, BricK - Linod Portablo Furnaco. 
T:B:El VElTElR..4.N', 

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

_0 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. 

ESTABLI S H E D  1 847. 

ai'ech-ofieM. 
Ecol��ica1* Bdl. 

li>ampj, 
a.'fltI E\rifU J 

!lUlL 
� 

HAYDE N BROTH E RS, 
� a, r d.  �<><>d I:..."U.:D1 b e r., 

MAIIOGANY AND VENBBRS, 

Job Bartlett's Sons, 1 0th & Filbert Sts. ,  Phila. L U M B E R D R Y  I N G A S  P E e  I A L T  Y, 
ESTIMATES AND ADVICE FRElI. 22d and Jefferson Streets, CHICAGO. 

BUFF A N D  BLUE 
A M H E R S T  A N D  B E R E A  

S A N D S T O N E 
Sawed stone of all kinds. Sawed and split flag­

ging, curbing and gutter stone and bridge stone. 

THE CLEVELAND STONE CO., CLEVELAND, O. 
Send for illustrated catalogne. 

EXCELLENT BLACK COPIES of Architectural 
Drawings, Sketches, etc., by the Patent 

AUTOCOPYISTi� 
AllTOCOPYIST CO., 166 William St., New York. 

CARPENTERS' 

T h e  O l d Ba n go r  S l ate C o m pa n y. 
F. C. YARNALL, President, I. S. MOYER, Sec. & Trcas., 

PHILADELPHIA. BETHr,F.HEM, PA. QUARRI ES 
Looated at Ea::o...goI"::J 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
formity of color. 

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

MACH I N E RY, The Decorator + 

HAND AND FOOT PO"WER. 
+ and Furnisher. 

A magnificen tl y i l l ustrated 
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. 

Lathes, 

Tenoners, 

Mortisers, 

Scroll Saws, 

Groovers, 

Formers. 

Rip Saws, 

Cross Cut 
Saws, 

Combined 
Saws, 

Jig Saws, 

Edge Mould­
ers, 

Dado Heads. 

FRED. A. RIO H ,  25 South Oanal Street, Ohicago. 

ART STAINED GLASS 

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

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

Yearly SnbscriDtion, $4.00.  Si' gle CODies, 35c. 

80 &, 82 fast 74th St. , New-York. 

FOR CHURCHES, DWELLINGS, Etc. 
Keystone Stained Glass Works, 

a71 80'D''1'H 6th 8'1'. , PHILADELPHIA. 
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THE IMPROVED ICONOIY The " He JACOBS' F1JBNACE CO., 

The Combination Heater. 

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

Combination Stoam and Warm Air 
IIEATER. 

IN ITS M A N Y  PO I NTS OF M E R I T  

LEADS EVERY H EATER MADE. 4 
• • •  

SI M PLE, P RACTI CAL, ECO N O M I C�L, 
EMBODYING 

WA R M  AI R 
F U R N AC ES 

With Hot Water 
Attachment. 

lost Perfect and Durable 

D U RABI LITY and ABSO LUTE SAFETY. THE KIBa 
of HEATERS 

I t  wears the 

Crown of 
SUDoriority. 

Most Economical 
AND 

POWER F U L. 
Low Pre."ure, Radiates Heat with from 1� to 3 pounds of Steam. One :llre generates both 

Warm Air and steam, increasing its capacity 25 per cent. over any All-Steam Apparatus: Automa­
tically regulated. maintaining a uniform temperature. 

The Spiral Radiator 18 exciting universal attention and careful examination by the l;'ublic, 88 evi­
Our SYs&em of Warming Bondlngs with SteaDl Radlatlon and WarDl Air Insnres denced by the drift of popular favor. A cursory examination alone is sufficient to show Its merits an!! 

I superiority. It combines all the � of a successful furnace, viz. : Future Maintenance, EffiCI-

PERFECT VENTILATION. 
THE AIR FURlfACES 

Have a reputation that is neither excelled nor equalled for 

D U R A B I L I T Y, P O W E R, A N D  E C O N O M Y, 

and are gnaranteed In eTery resp_t. 

S E N D  F O E,  N :m -w- 72 P A G E  C A T A L O G U E, 
giving full particulars, descriptions, and illustrations of 7 crnrerent styles of the 

C o m b i n at i o n  H eate rs 
AND THE 

E co n o m y  Wa r m  A i r  

FUR.N .A.CES. 
Manufactured solely by the J. F. Pease Furnace Co., 

Syracuse, N. Y., and Toronto, Dnt. 
Ea.tern A.gent .. -EARL B. CHAo 8& co., 208 Water st., 

New York ; JOHN DEMABEST General New England Agent; 
112 Portland St., Boston ; W. II. FBlIINEB 8& CO., Prov'«!ence 

Western Acent •• -ADXINS 8& .HOJ'FllAN, 177 East Ran­
dolph Rt., (''hicago, Ill. ;  Goss HEATING 8& PLUMBING CO., 700 
Mam St., Kansw! l..'ity, Mo. ; ARTHUR A. POND, 35 W88hington 
Ave. South, Minneapolis, MinD. ; GAGE 8& HOBTON MFG. CO" 
1231 Olive St., St. Louis,Mo. 

"lIlofe$ ani'l Gluerie$. 
(Oontinued from page vi.) 

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

(13) J. J. W. asks : What height and 
width inside 8hould a brick chimney be made to give 
pu:tD.cient draught to burn tan bark after being bleached 
and not dried? Length of boiler being 14 fe.et over 
all, tubes 12 feet long. 36 in number, � mches dlame· 
·ter. Furnace being double, i. e . • double the size of an 
ordinary one. Have you any idea as to what number 
of bricks it would require to build same' A. About 60 
feet hlgb. or perhaps more, accordin� to location for 
dr!1ught, Rnd about 2 feet square inside at bottom. 
Wet tan burning requires large furnace or oven capa­
city, and exceptionally good draught. Such chimney 
will prob4bly take about 30,000 bricks. 

(14) D. J. R. asks : How will it answer to 
put a circulating boiler for bath tnb into the cellar, run­
ning the pipes to .. hot water back in tbe room abovet 
Will there be danger of an explosion, or will the hot 
water circulate downward to the boiler from the range, 
and the cold water rioe from the boiler to the range' 
A. Your plan will not work. There will be no circula­
tion. Put the boiler in tbe same 1100r with the range, 
and draw from the top into tbe bath. Make tbe cold 
water connection into the bottom of the boiler, and 
bave the pipe open to tbe reservoir or water supply; 80 
as not to produce undue pressure from overheating 
when the hot water is not required for use. Care 
sbould also be Qbse ..... ed in making the connections be· 
tween tbe water back and the boiler so as to insure cir. 
culation. 

not tarnish or burn off after it has been on a week, as 
most of the articles used now do. What IS the hest 
liquid to mix the bronze with ,0 produce that resnlt? 
A. Use a dry bronze DOwder. and then cover with a 
coat of tran8parent colorless varnish. This will be 
found more satisfactory than any mixture. 

(17) E. T. T asks : Wha.t is the geo­
metric center of a triangle? A. The geometrical center 
of a triangle 18 the as8umed center of gravity for it8 
8urface, and may be found by bisecting the 8ides and 
drawing a line from the points of bisection to their op­
posite angles. 'lJhe point of meeting of tbese line8 is 
the geometric center. 

(18) S. H. B. a!!ks for information upon 
the subject of slate pencil manufacturing from soap. 
stone. the machinery u8ed and the process employed. 
A. Soapstone pencils are mostly made in New Hamp. 
shire near the quarries. The soap8tone i8 8awed in 
blocks the length of the pencil. then into slabs of the 
proper thickness, then run through a set of thick saws 
that cut half way through the slab and round one side, 
when the slab is turned over and rnn through on the 
other side. Or in better machines tbere are two sets of 
saws, above and below, so that the slabs are pushed 
through, one following anotber, and are delivered 1ln. 
ished except pointing. The pointing i8 done with a ma­
cbine or a quick running grindstone. 

(19) W. E. L. asks : 1. Is there any ma­
chinery in successful operation for manufactunng lum· 
ber, furniture. etc., from sawdust ? A. Sawdust and 
shellac pressed in moulds have been ll8P.d for ornaments 
for furniture and fancy articles, and there is a so-called 
terra cotta lumber made of sawdust and clay, then 
burned in an oven. This is as near making lumber out 
of sawdust as we have yet come. 2. A New England 
paper recently told of a Western mill that was running 
the largest circular saw in the world. 60 feet diameter, 
700 revolutions, and 12 inches feed. What are the true 
figures? A. The big paw you speak of was reported as 
6 feet In diameter, and we believe a few such are in use 
in Wi�consin and Minnesota, althongh 60 and 66 inches 
have until very lately been the largest sizes. 

(20) B. S. H. asks: 1. Is there any ink 
which i. black at the time of writing Bnd which will 
gradually disappear? If so, bow made, and bow may 
It be made to appear aJ[ain? A. Boil nut galls In 
aqua vital; put some Boman vitriol and sal ammoniac 

ency, and Power to Economize and te the Heat DesIred. No less attention has been given to the 
qualities upon which depend the health and vitality of our families. 

IlANUI'ACTURED BY 
II. H. JACOBS' FURBACE CO., Syracuse, B. Y. 

The Dunning Patent Wrought Iron Boiler 

Ligbtning may be produced i n  theaters b y  means of 
lycopodium. A quantity of it is thrown from a bellows 
across some snitable 1lame. 

(2 1) A. R. S. asks for a receipt for 
making a covering or paint for a wooden aquarium, so 
the water will not penetrate it. A. Use a lining of melted 

IS THE BEST FOR 

Low Pressure Steam Heating 
An automati�J noiseless, and easily 

managed Heating Apparatus. 

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

OVER 1 3,000 I N  USE. 
Made in eleven sizes, suitable to heat 

from the smallest Cottage to the largest 
Business mock, and In six ditferent pat­
terns, 88 follows : 

As a :M.A.GAZrNE BoILER which re­
quires attention but once in 24 hours ; 
88 a SURFACE BuBNER that will burn 
Hard or Soft Coal . Wood or Coke ; 88 a 
HOT W ATEB BOILER for Green House 
and Hot Water Heating and as a Porta­
ble Boiler to be set without brick : also 
in two sections, so that it can be taken 
through small door or window, where 
whole one could not enter. 

SemJ,!or NtAlJ llZWltrated Catalogue. 
A.GENTS WANTED. 

Correspondence solicited from Archi­
tects and persons building. 

lIANUFACTURED A.T THE 

NEW YORK CENTRAL IRON WORKS, 

69 Exehan«e St., GENEVA, N. T. 

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

asphaltum. A good asphaltum varnish would likewise (27) C. N. asks for a formula for a 
be suitable. SCIENTIFIC AlIlEBICAN SUPPLlIlIlENT, No. walnut stain on poplar wood that will not raise the 
158, gives receipts for cements for aquarium8. grain. A. Take 1 quart water, 1� ounces wasbing 

(22) T. G. C. asks if slight scratches soda, 2� ounces Vandyke brown, 14' ounce potassium 
can be removed from sheet glass by any chemical. A. bichromate. Boil for ten minutes and apply with a 
Ammouium hydroxide (hartshorn) will probably take brush elther in hot or cold state ; or try tbis : Spirits of 
the scratches off. turpentine 1 gallon, pulverized asphaltum � pound. ; 

G W 
• • •  dissolve In an Iron kettle on a stove, stilTing contiuu· 

(23) • • asks f?r reCIpe for s�almng ally. Can be used over a red stain to imitate rose-
ne� mahogany a deep �ch red wit?out hiding the wood. To make a perfect black add a little lamp 
gram; also the best pobshlng matenal-and bow to I black. The addition of a little varnish with the turpen­
apply it--after the furniture is so stained. If a filler ti e '  oves It should be used. please give recipe. A. The following n unpr • 

is used when furniture is repaired, and the old wood can- (28) E. A. H.-One of the simplest and 
not be matChed. 80 that the work presents a patched ap- best methods of rendering the basement walls of a 
pearance. The piectos are wll8hed with soap lees. or building damp proof is to construct on the outside 
dh!solve quicklime in water and use in the same man· an area wall . 80 that the earth does not rest directly 
ner; but be careful not to let either be too strong, or it against the maiu wall of the house, but only 
will make the wood too dark; it is best therefore to agaiDllt tbe outside wall or easing of the area. To 
use it rather weak at llrst, and, if not dark enough, re- form such an area build a wall half or one brick tbick 
peat the proces8 till the wood is sn1llclently darkened. parallel to and so�e 2 or 3 inches from tbe main wall. 

(24) J. G. H. asks : What is the best and and form at the bottom a cbannel or gutter connected 
most durable preparation to paint smoke stacks and :with the drains, 80 that any mo�sture or water finding 
other surfaces subjected to heaU A. Coal tar makes Its way in through the outer CB8mg may be con�u�ted. 
a good paint for smoke stacks. If It IS thin enough to away and will not therefore penetrate into the �Ulld�ng. 
add a little finely gronnd plumbago It will keep its Thoroughly ventIlate the a�1I8 by means of all bricks 
color better for It. A paint made 'with boiled oil, or other suitable connectIons wit.h the outer air, and 
lamp black, and plumbago Is also good, and will keep connect with one another �y makmg through connee­
ita color fairly on heated Iron work. tions underneath the 1100r Jolets. Be very careful tbat 

tbe main wall Is laid on a good and e:tD.cient damp 
(25) J. N. W. asks : 1. At what speed course. The top of the space between the area and 

should small circnlar saws. two inches in diameter. be main wall. may be covered In all around the building 
run for cutting brass and iron? A. For brass, lIfty or with brlcks-ornamented or otherwise. as preferred­
plxty revolutions; for iron, forty, to be varied accord- on a line just above the ground. Anotber plan of 
ing to the size of the article cut. 2. How can I harden effecting the same object Is to dispense with tbe area 
these saws witbout warping? A. Heat the saw to a wall, and in building the brick work to cover tbe 
good red and then place it between two masses of cold whole of the work on tbe outside with a thick layer of 
iron-the t�p of a cold anvil and a planed cast iron bituminous asphalt. Tbe plaster on the inside Is in 
bench block are good. Unless the saw is over one· this case often rendered in nearly neat Portland 
eighth of an inch thick, it will be hardened and be cement. 
straight. If thicker, plnnge It into water. In either 

( 1 5) J. P. asks (1) how to take the rust 
oil' a bicycle. the rust having been on over a year. I 
bave tried oil and sand, also oil and emery paper. A. 
Rub with kerosene oil or spirits of turpentine. 2. AlSG 
is there any solution to make steel shine just as if It 
was nickel plated? A. Nothing except polishing. 3. 
Also of a solution, when you dip nickel or silver pieces 
into it, it will gold plate them, without a battery? A­
Wash thorougbly a quarter of an ounce of gold chloride: 
then add it to a solution of 2 onnces of potassium 
cyanide in one pint of distilled water; shake well. and 
let stand until the chloride is dissolved. Add 1 pound 
prepared Spanish wbiting. Expose to the air till dry, 
and theu put away in a tight veseel for use. When ap­
plied, It is mixed into a paste with water. and rubbed 
on the surface of the article with a piece of chamolA 
skin or cotton tlannel. The surface of the article 
sbould be thoronghly cleansed before tbe plating pow­
dt'r Is applied. 

CII@6 brighten it and draw to a low straw. While 
warm. these saws may be straightened. If warped, by 

to it, and when cold dissolve a little 101m arabic, and it judicious blows of the hammer on an anvil. 3. At 
will. when written with, vanish in twenty-fonr hours. what speed should iron be run in the lathe? A. Good 
We do not think that it can be made to reapPel:lr. 2. Is results come from a speed of eighteen feet per minute 
tbe� Bny simple method of making

. 
the carbonate of when tbe iron is clean, the lathe solid, and the tool pro­

sodIUm from the chloride? A. SodIUm chloride Is a perly ground and adjusted. 
natural product, aud is the basis for the manufacture of 

I . 
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, etc. The two 
volumes for the past year, which may be 
purchased for $3, coutain nearly 200 eleva­
tions and many plans. Address Munn & 
Co. , 361 Broadway, Architects and Build­
ers Edition SCIENTIFIC AMERICAN. 

(16) C A. B. writes : I have been trying 
tor some time 10 get a steam radiator bronzing that will 

sodium carbonate, and therefore there is no simple (26) J. M. K.-You can straIghten band 
method for the process asked for. The addition of saws !n the following m�ne�: Put tbe saw on to the 
carbonate of silver would probably bring about the machme and under tenSIOn, JUst as it is to be used. 
desired result: 3. How may stove polish be taken off Use a steel straight edge 10 or 12 inches In length t� 
nickel plate 80 as to leave the surface bright? A. :ae- 1 1lnd the lumps or twists, which mark with cbalk so 
move tbe .tove polish wlt.b warm soap IUds. 4. How Ie a8 to know where to hammer� Now hold the oval face 
tbe appearance of lightning. lIrodnced in a theater? A. of a millwright's or carpenter's hard wood mallet op-
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Dup lex Steam- Heater Co. 
lIIanufacturer. under FISKE'S PATENTS, 

Twe n -th ree Awards of M e r it fo r Su pe r io r ity. 
1 0  Barclay Street, New York. 

>-c 5 m 

• • •  

THE OLDEST, THE BEST, 
THE CHEAPEST. 

• • •  � � � 
� 0-t;j ... o i::j 

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

t>:I � 
� 0 

� 

If you want an antique finish get our Queen 
Anne Shingles. Send for Catalogue and price 
list, special to the trade. 

WHOLESA LE A GENTS: � >= (!) 
W. W. MONTAGUE & CO., San Francl ... o, CaL, PacUlo Vout. 
KNISELY & MILLER, Chlcaco, IlL 

� 
GEO. TRITCH HARDWARE VO., Denver, VoL 

� 

� q,ueen 4.DDe Shingle. 

PHILLl I'S & BU'ITORFF MFG. CO. , N aohville, Tenn. 
McDONALD, KEMP & CO., Toronto, Sole Act .. for Canada. 
JEROME TWICHELL '" CO •• Kanoa. City. Mo. Walters Shingle. 

..... � (!) 
t-t in' 
� 

WEBSTER'S UNABR IDGED DICTIONARY. 
With or without Patent Index .. 

..:t�u�����'lfe�i�:'� L�:f,I!�h Di<>tionary ex- The latest issue of this work comprises 

A D I CTIO N A R Y  
containing 118,000 Words, aud 3000 Engravings, 

A CAZETT E E R  O F  T H E WO R LD 
25,000 Titles, with pronunciation, &c., (recently added) and 

A BIOC R A P H I C A L  D I CTI O N A R Y  
nearly 10,000 Noted Persons ; also various Tables, It ha. 3000 more Words than any other Am. 

Diet'y, and nearlv 3 times the number of En· 
J!;rRvmgs. .. It is an ever·present and reliable A L L  I N  0 N E BOO K .  School·master to the whole family." �,-__ =�==:-=-==--::-::-:>:: 
Webster is Standard Authority in the Government Printing Office and with the U. S. Supreme Court, and is I recommended by the State Sup'ts of Schools in 36 States, and by the leading College Presidents. 

Published by G. & C. :MERRIAM & CO., Springfield, Mass. 

GATES IMPROVED HOT WATER HEATER 
Tile f'oll owlng SpeCial Ad­

vautag .. s over otller Metllods 
of' Heating : 

Ist.-OVER HOT AIR FURNACES.-No 
Dust ! No Burnt Air ! No Gas ! and a.bili­ty to send the beat where it is wanted, l\i ithaut regard to direction of wind or 
height of cellar. and using less fuel for 
amount of space beated. 

2d.-OVER STEAM, HIGH OR Low 
PRESSuRE.-From the fact the tempera .. 
tUfe of water in radiators can be between 
700 and 2121> or higher, thus adapting it to 
t�ler���:�ki�� �l�et s

s��:o�,erh����th,
rTi 

makes a great saving in fuel in this point 
alone. besides the comfort of having a 
building evenly heated. 

3d.-OVER OTHER HOT WATER SyS­
TE1\IS.-Jn all otbers, the water goes to Radiators from one common reservoir. 
Therefore, being next to impol;sible to 

OFFICE OF WILLIA.rs MANUFACTURING CO. have all rooms heated alike. Dilferent 
NORTHAMPTON, MASS., July 12, 1887. �Y�::::nt�!t��C��v:p���{en*�t t-;:}:�y�� M�e:;: §lr ?ltTJ�/!�;; �fe��if:ee\� inform you of the working of tern all rooms can be heated alike, when 

your Hot Water Ciroulation that you put in tor me. I am perfectly desired. from the fact that each current 
satisfied with it. I think it far ahead of steam or furnace heat. It is is provided with an independent boiler, 
simple to manage, and gives a soft, soothing heat. No dust, no noise, and the bot water must go where the 
and no danger. I can heat five rooms with less coal than I CQuid two pipe leads, and you have perfect control 
rooms with the best stove made and I cheerfully recommend it to over every room, and can be put in at 
any one putting in heating apparatus. lefolB cost than any other system of hot 

Yours truly. R. S. BARTLETT. w�ter heating to do the same work. 
For Ill ustrated Circular, Kef'erences, aud F ull particulars, address 

E. N .  C A T E S, S P R I N C F I E L D, M A S S .  

ESTABLISHED 1843. 

The National Sheet-Metal Roofing Company, 
Nos. �10. �1�, :i14, 1) 1 6, :ilS & �'JO EORt �Oth St., 

N ew York, U. S. A .  

THE IMPROVED FLORIDA STEAM H EATER 
The best and most complete House Heater in the world. 

Self-feeding, automatic, portable and saves all expense ,of 
brick-work. Most economical. Carries steam from 10 to 12 
hours without attention. Compact. 14 sizes, from 4 to 6 feet 
high. Anti-clinker grate, easily sllaken, DO dust. Sales larger 
tban the combined sales of all reputable Steam Heaters. 

3500 i n  A CTU A L  USE, ali lliving the best satisfaction. Estimates furnished on appli ­catIOn. Send for Illustrated Catalogue. Address PIERCE, BUTLER & PIERCE MFG. CO. , SOLE MAN U FACTU R ERS, SY RACU S E ,  N .  Y .  
6ENERAL { GEO' B. COBB, 9'1' William St., New York,N. Y. �f::NI. ::::�R��:N C2'c8�;;;':.'��re, Mt!. N. O. NELIiION MFG, CO., !ilt_ Loul .. MOo B. TABEK & SON, Chle� ilL JAMES P. l> OOD & CO., PhlIadclphla, P. 

" THE AU BURN " 
STE �L\ M  H EAT I NG BO I LERS, 

A utom atic, Self-F eeding, Portable. 
Requirf>s attention but once in from twelve to 

twenty-four hours. Fuel magazine surrounded by 
water. Self-locking shaking gratf>. Waste of coal 
impossible. No dust. No gas. The Woodcock Patent Shaking Grate, 

For Boiler Furnaces of all DescriptionS 
Saves its cost in a year, snpplanting all other shak­

ing grates. No waste of coal. No burnt or broken 
grates. Self-locking, and as nearly automatic as a 
grate can be made. 

Send for I llustrated Catalogue. 

Waadcack & Ca. , Auburn, N. Y. 

S U M M E R  IN 
Manufacturers of Stablo Fitlin[s and Fixtnros, W I N T E R 

I MPROVED and PATE N T E D  

IRON, BR.lSS, BRONZED and NICKEL· PLATED 
POULTRY YARD APPLIANCES, ETC, 

Low e;;timates furnished to Architects, Builders, 
Carpenters, Masons, etc. 

Catalogue Mai led on Appl ication. 

SAM U E L  S. B E NT &. SO N ,  
No. 1 1 1  Chambers St.. New York , N.Y. 

" MERSHON " PATENT 
S H AK I N G  G R A T E  
For Steam and Hot Air Furnaces. The most re­
liable and Perfect Shaking Grate in the world. 
Send for catalogue. ..  Mershon ·' Patent Shaking 
Grate, Heater and Hange Works, 

1 203 Fll bel·t  S t reet, Phll adel pbia, Pa. 
T IlU BER 

fH I N ING 
lU AC H I N 1<;. 

I n  o u r  H o m es, o u r  Offi ces, and  Sc h o o l s  
MAY BE POSITIVELY ASSURED B Y  ADOPTIN G  

Tho Brown & JamBS HBatin� COIDDany's 
S Y S T E M  O F  H E A T I N G 

BY 

HOT WATER C I RC U LAT I O N .  
This method of heating is worthy of investigation by all who con­

template building, or changing their heating apparatus. 

We will be pleased to furnish information in detail. 

THE BROWN & JAMES HEATING CO., 
2 1 3 1  Wabas h Ave n u e, C h i cago. 
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THE PERFECT COMBINED STEAM AND WARM AIR HEATING APPARATUS 
Man ufactu red by t h e  

W E I R & N I XO N  
Steam � Warm Air Heating Co. 

1 4 1 0  & 1 4 1 2 N .  SIXTH ST., PH I LADELPH IA, PA, 
The combination system through this apparatus is not an experi­

ment, but an established fact, having beaten straight steam 33� per 
cent in radiation, and in the cost of its production. 

Its triumph over the old hot air heating has been four to one (4 to 
1), and removes all objections from both systems when run upon their 
individual merits. 

The apparatus consumes coal according as th e temperature out­
side demands, therefore preventing waste, giving a better return for 
its cost than any heater yet introduced to the public. 

From apparatus  in operation, we will prove its efficiency and 
power, with less trouble in management than an ordinary hot air 
heater requires. 

Brick set : 3 sizes, 36, 40 and 48 inch. 
Parties wishing heating apparatus will please send for illustrated 

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

E. J. JOHNSON:J 

Roofi ng S late 
MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC. 

ESTIMATES FURNISHED ON ALL SLATE WORK. 

Q U A R R Y. O F F I C E ,  

BANGOR, Pl.. 1 8  BURLING SLIP, N. Y. 
----------------------------------�-----------

CHENEY & H EW LETT, 

Arcnitectural Iron WorKs. 
WROUGHT AND CAST IRON WORK 

FOR BUILDING PURPOSES. 

N. CHENEY. t C. HEWLETT. \ OFJ'ICE { 201 BROADWAY 
, NEW YORK. 

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

}'eedwater Boiler and Purifier. 
Boil. the feedwater. Keeps the boiler clean. 

Saves boiler repairs. Saves from 15 to 40 per 
cent. of fuel. Large heat.ing surface. No ra.­
diating surface. No back presAure. Thor-��r!IY oU;!���&8�� �!:,a

"S!nd 
S:���fr:�l�r�u

r-
WM. BARAGWA N A T H  & SON. 40 West 

Division Street, Chicago. Ill. 
JAS. B. CROUTHERS, M. E., General East­

ern Manager. 112 Liberty Street. New York. 

D R AW I H C  
I N ST R U M E N TS, 

D R AW I N C  P A P E R ,  
B L U E  P R OCESS 

P A P E R ,  
A M E R I C A N  

L I QU I D  I N K. 
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. WOOLm:AN, 
1 1 6 FULTON ST., 

NEW YORK. 

CHARTER'S GAS ENGINE. 
The safest. most reliable and economical Motor in 

existence. 
Independent of (. ..... 8 WO"ks n n d  llIacl.ine8. 

2 to 21i H. P. So it can be nsed anvwhtre. 
M a kes Its Own Cas 

AT COST OF ABOUT 
65 cents per )( Feet. 

".!r��1��� 
o�v�r �185ot�

e
:r ��� Engines. 

Chicago A�eDt : H. H. LATHAM, 
42 Dearborn Street. 

New York House : 
___________ 12 Cortlandt Street. 

Will iams & Orton Mfg. CD. 
P .  O. ,Box 148. STERLING, ILL. 
I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions tor construction, with one 
iIlnstratlon of cold house for preserving fruit from 
season to season. The air Is kept dry and pure through­
out the fear at a temperatnre of from 34° to 36°. Con­
tained in S(,JE�TIFIC AMJ<!RICAN SUPPLEMENT No. 1 1 6. Price 10 cents. To be had at this oruel; and of aU news­
\1ea.lers. 

MINERAL WOOL ! 
I N D E STR U CT I B L E .  

F ROST-P R OOF. 

FI R E- P R OOF. SOU N D-P R OO F .  

VE R M I N - P R OO �. O D O R L E S S .  

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 Coverintn! 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 M ineral Wool Co., 
Box 1 23.  C L E V E L A N D, O.  

EDWARD FORD, PREST. 
A. PITCAIRN, VlCE-PUEST. 

E. L. FORD, SECY. 
JOHN F. SCOTT, TREAs. 

PITTSBURGH PLATE GLASS CO., 
C RE I C H T O N ,  P A., 

MANUF A�'TURERS 

PO L I S H E D  P L AT E C LASS. 
Ground and Rough Plate Glass for Floors and Skylights. 

Three-sixteenths th ickness, Inade expressly for fine residences. 

LARGE AND WIDE  GLASS A SPECIALTY. 
The Largest Plates of Glass i n  the cities o f  Chicago, Cleveland, 

Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti­
more, and in many New York bUildings, were 

manufactured at our works. 

I M M E N S E P R O D U C T I O N. 
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 entir ely to its supe­
rior quality, NATURAL GAS alone being used throughout both 
works as fuel. 

--COR R ESPON D E N C E  S O L I C I T E D.--

Works No. 1, 
OREIGHTON, PA. 

Works No. 2, 
TARENTUM, PA. 

WESTERN UNION WIRE AND TELEPHONE CONNE JTION IN GENERAL 

OFFICE, CREIGHTON, PA. 

R E F R I G E RA T O R S . 
Estimates furnished (under new 

construction) for 

Hotels, Storesand Butchers' Use 
ALSO A LINE 

FOR RESIDENCES, 
BY 

F R A N K  W _  LOC KWOOD, 
240 South Second St., Philadelp h ia. 
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Band Saws. Band Saws. 
DAIIIASC1JS TEDIPERED BY NAT1JRAL GAS 

HEAT, S1JPEBIOR T01JGHNESS. 

After mQle than ten years' experience in the manu­facture of Band Saws, we have dlSCOvered a new process of TelDperinc and S'ralgh,ening all at one opera­tion. Thls process Insures absolute perCec'lon. We specially request all users of Band Saws to scnd us 
their address tn full, and also a deSCription of the sizes of 
saws used, and we will. by return mail. quote them spE-cial prices, and also scnd"them our pamphlet on the Band Saw 
which contains much valuable mformation for all USCl'S of 
Band Saws. 

The Superior Quality of our Band Sa-w-s, All Tempered, Straight­
ened, and Trned at one operation, -w-hich -w-e have patented, makes 
them so perfect that our SA.LES HA. VI! MORE THA.N TREBLED IN THE 
PA.ST YEAR. Our largest and best customers prefer them to the 
best imported savvs. 
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N AT U R A L  C A S  
J s perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
flulphur or other base substances. We are the first 
to adopt its use in heating saws for temperiIll!. 
which explains the cause of our saws being tougher 
than WI:!" othel'S now made. 

OUR CIRCULAR SAW 
Of all sizes from 6 inches in diameter to 6 feet, both 

Solid and Inserted Teeth, also our 

Double Toothed Gross Cuts 
(two saws in one), for all uses HAVE NO 
Eq.1JAL. 

. . .  
X11l 

Our SAWYE R'S HANDBOOK "\¥ill be sent FREE to any part 

of the -w-orld on receipt of full name and address. 

Address E M E RSO N ,  S M I TH & CO. (LI M ITED). 
Beaver Falls, Pa. 
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