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�citntific �mtticnu? 
ARCHITECTS AND BUILDERS EDITION. 

$2.50 a Year. Single Copies, 25 cents. 

This is a Special Edition of THE SCIENTIFIC AMERI­
CAN, issued monthly. Eacb number contains about 
forty large quarto pages, forming, practically, a large 
and splendid Magazine of Architecture, richly 
adorned with elegant plates in C0101'S 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 tbe latest and best plan!! 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 otber building paper contains so many plans, 
details, and specifications regularly presented as the 
SC IENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on tbe 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 Se werage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
Out of Grounds. etc. , are illustrated. An extensive 
Compendium of Manufacturers' Aunouncements is also 
given, in which the most reliable and approved Build­
ing Materials, Goods, Macbines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, etc. 

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

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

Back Numbers.-At present we are able to supply 
to new subscribers all the back numbers of this journal 
from its beginning, in November, 1885. Each number 
is a('.(lompanied by a sheet of colored plates and a sheet 
of details. Price 25 cents per copy. 

Bound Volnmes.-Volumlls 1 and 2, being for the 
year IS86, 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. T wo volumes per 
year. Forwarded to any address. 

MUNN & CO., Publishers, 
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CONCERNING AGENTS. 
Customers who pay money to subscription agents or 

brokers do �o at their own risk. Care should be taken 
to deal only with known, responsible"" and reliable 
parties. Yve 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. 

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

SPECIFICATIONS AND DRAWINGS. 

The specifications and drawings are intended to co ·op ­
erate, so that any work shown on the drawings and not 
mentioned in the spe�ifications . or vice ve1'sa, is to be 
executed the same as if mentioned in the specifica­
tions and set forth in the drawings. to the true intent 
and meaning of the said drawings and specifications, 
without any extra charge whatsoever. 

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

Qua1ity.-All the material used to be of good qual­
ity , free from all defects impairing its strength or du­
rability. 

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

Sizes.-Girders to be 4"XS', flush with top of beams; 
sills to be 2'x�'; plates and interties, 4"X4'; posts to be 
4'x.4" ; first and second floor beams, 2'XB". all 16" on 
centers; collar beams, 2"X4'; rafters . 2')(5"; hip and 
valley rafters, 2"xS" ; 24' on centers; all stUdding. 2'X 
4"; 

'
16" on centers; bearing strip, 1?4"X6'; ridges, 

l'X8'. 
Fmming.·-All studding placed 16' on centers. All 

door and window studs to be doubled, bridged once on 
each floor. Partition studs to rest on partitions below, 
where possible, and not on the floor beams. Spike a 
2"X4" beam to side of girder for floor beams to rest on 
and spiked well thereto. All headers and trimmers to 
be doubled. all beams under partitions running par­
allel with the same to be doubled; the entire frame to 

be mortised and tenoned and pinned together. Sills 

361 BROADWAY, NEW YORK. to be halved at corners and well spiked together. 
Studs to run from sill to plate and to be notched out 

TO THE TRADE. 
Newsdealers and Booksellers can obtain the ARCHI­

TECTS AND BUILDERS EDITION of the SCIENTIFIC 
AMERICAN on sale, as htlretofore; if not through the 
News Companies, then by direct application to the 
publishers, 

MUNN & CO., 
361 BROADWAY, NEW YORK. 

Building Plans and Specifications. 

1�"X6'. and ribbon well spiked in for second tier of 

beams to rest on. 

Flooring.-First and second story floors to be laid 

with narrow spruce flooring, well driven together and 
nailed to each and every beam. 

Siding.-Cover entire building, except where other­
wise shown in the drawings, with sound knotted, nar­
row novelty boards, nailed every 16', and set nails for 
putty. Do aU necessary furring. Shingle tbe vertical 

sides where shown with XXX lS" pine shingles. laid not 

more than 5" to the weather. All vertical shingles to 

be lai.d in straight lines and style shown on plans. 

In connection with the publication of the BUILDING Roof·-The roof is to be lathed with 1"X2" spruce 

EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn lath ; valley and gutters to be lined with the best I C 

&; Co. furnish plans and specifications for buildings of charcoal tin; all joints to be carefully soldered. 

every kind, including Stores, Dwellings, Carriage Do all necessary flashing around chimneys, dormers, 

Houses, Barns, etc. In this work they are assisted by porches, etc , also counterflash an chimneys and 

able and experienced architects. Full plans, details, junctions. Shingle the entire roof with IS" pine shin­

and specifications fOJ' the various buildings illustrated gles, not more than 5%," to the weather. Furnish and 

in this paper can be supplied. put up where required 3" tin leaders, connected with 

Those who contemplate building, or who wish to cistern where directed . 

SEPTEMBER, 1887. 
ing. etc., to be white pine, worked and trimmed,.as per 
details. The piazza to be ceiled on the under side, 
part raked and part on level, with 3' beaded ceiling, 
Ys thick. beams �'X4'. Front steps to be bu ilt as 
shown on plan, with 1?4' strings and steps, Ys' risers. 
Use two rough strings between face strings. 

Blinds.-All windows, except cellar, to have 1�" 
outside blinds, made, hung. and fastened with spring 
fastenings in the best manner, painted at the factory 
three coats. 

Exteriw.-The water table, corner boards, cornice, 
window frames, bay windows, porches, and all other 
exterior ornamental work to be made of the best qual­
ity of white pine, in accordance with the drawings and 
details. 

Windows and Door Frames.-Window frames to be 
made for I%,' double hung sash, with 1)4" pulley and 
hanging stiles; 2" sills and Ys sub·sills; 2' axle pul­
lp.ys, stops, etc., an complete , Small cellar frames to 
be made with rabbeted frames, cased inside and hung 
at top with 3" narrow butts and proper fastenings, 
Hanging stiles to all windows will be 4%,' wide. Door 
frames to be made of 1�"X4�" outside casings. 

Sashes.-All sashes, except cellar, to be 1�' thick. 
dimensions and the number of lights as shown in the 
drawings; to be glazed with second quality French 
single thick glass; cellar to be glazed with third qual­
ity. The double hung sash to have best Russian hemp 
cord, proper weights, and Berlin bronze sash fasts, size 
and number as per plans. 

Doors.-The front doors to btll%,' thick, moulded as 
per plans, with two panels of plain glass hung with 
4%,' cast "loose butts, fastened with 4%," mortise lock, 
night latch attachment, brass face. white porcelain 
furniture and escutcheons. Closet doors 1)4" thick, 
paneled and moulded one side, hung with 3%," cast 
butts, fastened with 5' reverse bevel rim lock, white 
porcelain furniture, etc. The back door to be 1%, 
thick, secured with mortise lock and two 4" barre 
bolts, placed one above and one below the lock. Al 
other doors, not otberwise specified, to be 1%,' thick 
double faced. with mortise locks, furniture to match 
that heretofore specified When setting jamb all doors 
must be hinge and lock blocked. 

Stairs.-Build the stairs as shown on the plans 
from first to second story, with 1�4" treads, Ys" risers 
and 1)4' strings. to be put up in the best manner, the 

steps to be wedged with glue and supported on strong 
carriage timbers. Newels, balusters, and hand rails to 
be made of ash as per details Cellar stairs to be rough 

spruce plank steps housed into strings. Fur off aU 

soffits of stairs complete for lathing. 
Trimmings.-The architraves for all doors and win 

dows throughout the bouse to be made 4" wide. plain 
face. The bases to be 6' wide with �"X 1" moulding 
on top; all to be of well seasoned merchantable white 
pine; the base moulding to continue around doors aud 
windows . 

Pantries and Closets.-Kitchen pantry to be fittell 
with shelves on two sides as shown. The bed room 
closets will be fitted with one shelf and wardrobe 
hooks un,derneath. 

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

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

Hang She1f. -Put up hang shelf in cellar where 
directed, of wide ceiling and good IStrong hangers, 2' 6 
wide XS' long. 

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

Back Stoop and Steps.-The inclosed back stoop 
shown on plan to be built of sound pine boards well 
nailed to a frame. composed of 2"X4' wall strips planed. 
roof covered with tin. Steps to same are to be made 
of 1)4' pine plank (planed) . 

The stoop and porch floors to be 1" thick, 4%," wide, 

laid in white lead and blind nailed. Steps to have 1!4" 

treads and Ys riStlrs. The roof to be ceiled and tinned. 

Columns, plates, ceiling. etc., to be wbite pine, worked 

and trimmed as per details. The piazza to be ceiled on 

the under side, part raked and part on level. with 3' 

beaded ceiling Ys thick, beams 2"X4", 
Blinds.-All windows, except cellar, have 1� outside 

blinds, made, hung. and fastened in the best manner, 
painted at the factory three coats. 

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

PAINTING. 
atter, improve, extend, 'or add to existing buildings, Piazza.-The sills and bearing timbers for porches 

, 6" fl b 2" 6' 1 d <) J" f t Paint the entire house inside and out, including blinds 
whether wings, porches, bay windows, or attic rooms, to be 3' X , oor earns X ,p ace .. I rom cen ers, 

are invited to communicate with the undersigned. Our notched into the sill and well nailed; the floors to be and chimneys, two coatSoof good ready mixed paints of 

work extends to all parts of the country. Estimates, 1" thick, 4%" wide, laid in white lead and blind nailed. such colors as may be selected. All sap and knots to 

S"� t h l' /" t d d 7fo ' the roof to be be shellacked before priming is done. Putty up all nar 
plans, and drawings promptly prepared. Terms mode- ""ps 0 ave 74 rea s an y� nsers ; 

rate. Address Munn &; Co., 861 Broadway, New York. sheathed and tinned, columns, plates, balusters, ceil· ' holes, etc, complete. Paint all tin work two coabl 0: 

© 1887 SCIENTIFIC AMERICAN, INC



SUPPLEMENT TO THE SCIENTIFIC AMERICAN-ARCHITECTS AND BUILDERS EDITION -SEPTEMBER 1887. 

MUNH "cd. ARCHITECTS. 

KITCHEN. 
11'6"X 10'6" 

PANTRY. 

PIAZZA.. 

DINING ROOM. 
11 . 2" X 10' 6" 

PARWR. 
14'4" X 11'6" 

plall oj first rloor. 

CHAMBER. 
II'S"x 10'6" 

CLOSET. 

• 

CHAMBER. 
11'6" x 10'6" 

CHAMBER.
' 

14'4" x 11'6" 

PLAN NO.61 

.SCHUMACHER & ETTLINGER, NEW YORK. © 1887 SCIENTIFIC AMERICAN, INC



SEPTEMBER, 1887. Identnit �mtritau, �rthitttt� and �uitdtr� �ditb,.u. 55 
Prince's metallic mineral paint. Also paint privy same' SPECIFICATIONS, ESTIMATE, AND BILL OF MATERIALS The form for said gutter to be earefully laid to insure 

a good run for water to the several outlets, and to drain 
dry; outlets fitted with strong metallic strainers. 

as house. FOR A SOUTHERN RESIDENCE OF MODERATE COST, 
MASON'S SPECIFICATIONS. SHOWN IN COLORED PLATE, SEPTEMBER, 1887. 

Exca'Oations. -Proper excavations, of depth as shoWn 
on plans, or the cellar proper, to be about 4�' deep. 
All piers and foundations 2' 6" deep. Stoop founda­
tions 2' 6' deep. Earth and rubbish to be removed 
where directed. AU water that may accumulate dur­
ing the excavatioll, from any cause whatever, to be re­
moved at once by the contractor, and the premises 
kept dry. Also excavate for privy. Size and depth as 
directed by owner. 

Stonework.-The cellar walls to be of good sized 
stones, those generally used in the vicinity, i6" thick, 
to the full height of cellar, which will be 7' in the clear, 
and to be laid, as shown, in cement and lime mortar, 
with sharp sand. The stone laid binding, the outside 
where exposed to view to be pointed with cement mor­
tar and cut joints. The inside to be pointed flush and 
smooth. All angles and corners to be perfectly plumb 
and the walls level on top. 

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

Cellar Steps, etc.-Furnish and set bluestone sills 
to all cellar windo�s. Furnish and set bluestone steps 
where shown, with brick risers and stone cheeks and 
copings. 

Uhimney Flues, etc.-Build chimney as shown on 
plans, of good hard burnt brick. The joints of all 
flues struck smooth and capped with bluestone caps, 
3' thick, with holes cut in. 

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

MASON'S ESTIMA·rE. 

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

GENERAL DESCRIPTION. 

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

The building will be one story and breast work, with Leaders.-Put up where indicated from gutters gal­
foundation under the whole house. First story 10' ; . vanized iron leaders 3' and 4' in diameter, as required, 
second story 9' and 8' 6" breast work. The first story with expansion tops. 
wi11 be hard finished on two coats brown mortar. Veranda. - Build the verandas and balconies as 

Foundation walls of brick 12" thick. The frame will shown. 
be of yellow pine, sheathed with yellow pine boards, and Floors. - Floors to be laid with clear 1Ys' X 4�' 
resin sized felting, sided with narrow bevel siding %" tongued and grooved yellow pine flooring, joints lead· 
thick; shingled in the gables and sides where shown ed and blind nailed. The outer edges of flooring to 
with cypress shingles, ornamental pattern. Cypress be rounded and to have cove and fascia. 
shingle roof. Columns.--Turned columns to be 8" x8',made of yel10w 

Interior finish of yellow pille, finished off natural pine (clear). Moulded rails 4' X 5' for upper and 3Yz' X4' 
color of wood or stained; first floor laid with yellow for lower. Balusters 3' X3', square and turned. C.ornices 
pine and resin sized building paper. moulded, which is drawn to %" scale as shown on details. 

CARPENTER WORK. Ceil overhead with yel10w pine ceiling Y&" X2%', blind 

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

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

Ra/tel's.-Rafters 2' X 8', 2' on centers; collars to 
every pair of rafters 2" X 6'. 

Vel'anda.-Veranda rafters 2" X 6", 2' on centers; 
sills and principals 4' X 7'; heams 2" X 7", 2' on centers; 
plates 3" X 8'. 

Rips, etc.-Hips, ridges, and valleys 3' thick by 
depth of miters. 

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

nailed. Mould around the angles with a neat mould­
ing 2' X2'. Support the verandas on 12'X12' brick 
piers. 

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

INTERIOR WORK. 
Before laying any floors, careful1y test and bring 

to a perfect level all beams, especially under sliding 
doors. 

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

78 yards excavating. at 25 cts. per yd . . . .•. 
8,600 brick for foundation, at $15 per M, laid. 

Cellar steps, complete . . . . . . . . .. . . ... . 

$19 50 PG1'titions.--All to be properly framed and braced, 
1 29 00 pinned and spiked, raised in position on foundation, 

20 00 true, level, and plumb. 

Trimming.-The casings for all doors, windows, and 
other openings in first story will be made of perfectly 
clear and seasoned yellow pine, moulded to design 
%' x 6�', cut against corner and base blocks at angles 
as required. The corner blocks will be turned to a neat 
design, and the base blocks will remain plain. The 
casings will extend to the floor for windows as well as 
doors, with panel backs under each window. Base for 
all the principal rooms and hall %"XS', including the 
shoe and top moulding, to match the casing. The 
base moulding will continue up and over the casings. 
Closet base 5' wide, casings 3Yz'. Put down yellow 
pine saddles to all the doors of suitable widths; rubber 
stops to be placed behind all doors requiring them. 
The trimmings in pantry and back han to be plain 5' 
wide, 6' base, with wall mOUlding. 

Chimney, complete ....... . .. ... ... . .  . 
5 cellar window sills. . . . . . . . . . . . . . . . • . .  . .  

Brick piers ............................. . 
300 yds. plastering, at 40 cts. per yd ....... . 

CARPENTER'S ESTIMATE. 

1 4' X8'X24'= 64 feet. 
2 3' X8" X22'= 8� " 
2 3' X8' X24'= 96 .. 
24' X4'X24'= 64 .. 
2 4' X4" X22'= 59 .. 

2� 2" X8" X22'= 82 1 .. 
12 2' X8" X20'= 324 " 

2 2" X8' X16'� 42 •• 
6 4' X4"X16'= 126 " 

24 2' X5' X16'= 320 " 
1 3' X6' X20'= 30 .. 
23' X 6" X14'= 42 .. 

200 2" X4' X16'=2,067 " 
2 1}4' X6' X24'= 30 •• = 4,17 3 ft., at 

$14 per -rtt:. 
1,400 ft. narrow novelty siding, at $32 per M . . 

180 ft. 4%' floor piazza and stoop floor, at 
$3 5perM ............................. . 

320 ft. wide ceiling inclosing back stoop, at 
$30 per M .............. ............. .. 

175 ft. piazza ceiling, at $35 per M ......... . 
Back and front steps ready to put up ... . 
Columns, lattice, brackets, etc., for 

piazza. ready to put up .............. . 
Cornice, complete to put up, for back 

stoop and pantry ................ . 
50 ft. water table, at 3 cts. per ft. 

125 ft. main cornice, at 20 cts. per ft . . .. '" 
Brackets, etc., for cornices and gables .. 
Corner boards and bands ............. . 
Outside cellar door, complete .......... . 

1,300 ft. floor, at $25 per M. . . . ..... .. .... . .. . 
275 1x2 'shingle lath, at 4� cts .. ......... . 

9,000 HI' pine shingles, at $4 50 per M. . .. . . . . 
5 cellar windows, complete ............. .. 
1 small window for pantry, complete .... . 

14 1st and 2d story windows , complete, 
$6.50 each ........................... . 

Front doors, complete, with frame. and 
trimmings . . . . . . . . . . . . . . . . . . • . . . . . . . . .  

Sliding door ............. ............. . 
11 doors, complete, $4.50 each ......... : .. . 
250 ft surbase. at 3 cts. per ft ............ . .  

4 small shelves .... , .. " . . . . ... " . .. ... . . . 
Stairs. complete ....... . . .. . .. . . . . .. . 
Shelving closets. . . .... . . .. . . . . . .. ..... . 
Nails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Privy, complete ........................ . 
Labor for putting up work ............ . 
P:tinting ............................... : 

60 00 Bridging.-Bridge all spans of beams of 10' and over 
4 00 with 2" X 3' cross bridging, well spiked in place. Take 

20 00. care to have all studs stand directly over the ones below 
120 00 wherever practicable. Studs in bearing partitions to 

run through to girders or partition caps. Lap all 
beams over full width of bearings. Securely anchor all 
partitions at angles. 

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

Frames.-All other sash to have accessible pocket 
frames, with 2' noiseless pulleys; 2' timber sills; 1�' 
false sills; pulley and hanging stiles. Frames to have 
a quarter round placed in the sash grooves top and 
bottom, to stop the sash about 3" from bottom and 
top. 

Sash.-All sash to be o.f clear, seasoned yellow pine, 
lipped and moulded lYz'thick, divided for glass as 
shown and to be double hung to iron balance weights, 
with best braided hemp sash cord. All to be fastened 
with bronr.e bell tip Ives sash locks. 

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

Glass.-The glass for all windows will be filled with $58 42 polished plate double thick French sheet glass for large 
44 80 lights and single thick for small ones. The front 

door will have rolled cathedral glass. Provide and 
6 30 hang complete. Inside Venetian cypress blinds of best 

make to all windows. 

Drain Board.-Fit on drain board for sink. 
Doors.-All doors to be of the size and design required 

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

9 60 
6 12 
8 00 

22 00 

6 00 
1 50 

25 00 
6 00 
4 00 
4 00 

32 50 
1237 
40 50 

6 25 
1 50 

9100 

1500 
10 00 
49 50 

7 50 
3 00 

40 00 
5 00 

15 00 
10 00 

200 00 
80 00 

EXTERIOR FINISH. 

Inclosing.-The exterior sides of frame, except the the walls are dry. 
roofs, will be covered with thicknessed yellow pine box Pantry. -Fit up pantry in thorough manner, of select 
boards not more than 10' wide, laid close and securely shelving hand smoothed. The counter shelf will be !10' 
nailed to all bearings. Cover aU the above sheathing 
boards with a good quality of tough resin sized sheath. 

wide; all others 12'. Place the shelving at suitable 

ing paper, lapping each course at least 2'; placed under 
distances, one above the other, to the height of door 

all outside casings and corner boards. 
casing, where run a continuous shelf all around the 

Siding.-Cover exterior walls where indicated from 
up�er part. . . 

t t bl d to h· 1 l' ·tt I b I 
Closets.-FIt up all other closets m t.he usua,l manner wa er a e upwar s mg e me WI c ear eve • . . ' 

d'ng f f k t h k d t I' t 
puttmg clothes hook strIps neatly moulded, and hook SI I ree rom no s, s a es an sap, 0 Ie no more . h G d ' 1 h . . 

th 4" t th th S 'd 'd' t b f 
WIt 00 WIn c ot es hooks m the mmor rooms and an 0 e wea er. al SI mg 0 e resawn rom . 

1}4' I k d '  t th h ·th ornamental bronzed Iron hooks of approved paMern Ii p �n ; .secure on m mos . or.oug m��ner WI for the principal rooms. 
galvamzed 11'0n clapboard nalls, WIth all Jomts care· . . 
fully made and cut against all corner boards and hang. .z;ardware.-The prmClpal part of first story to have 

ing stiles. 
4� �ral!s face mortIse locks, closet doors reverse bevel 

Shingles.-In the gables and sides lay cypress shin- ��, Jet.and bron.ze knobs, lacquered butts, front doors 

gles of ornamental patterns, all as indicated. 
6 mortise .lock DIght latch att�hments. �econd story 

Wiat m bl t F 11 t t bl t 'd 
to have DIckel plated and whIte porcelam furniture 

er .L a es, e C.- orm a wa£>r a es, ou SI e d 1 • • 
. b It d " d' t d f 

an p am cast butts. An wmdows to have bronze sash casings, e courses, an cornIces as In lca e ,  or I k All ' . 
h· h k' d '  f '  h d t tl 

oc s hangmg closets to be furnished with double w IC wor mg rawmgs are urnlS e 0 exac v ac- . 
d 'th I d '  C d I b 

- rd wardrobe hooks. FurnIsh and set aU necessary clo!et cor WI sca e rawmgs. orner an ang e oa s t h b 
'11 b 11/' thO k t t bl 7/' ·th 2' ld' 

ca c es, uttoJns, etc., complete. 
WI
N 

t e .
74

d 
IC ; wa e

h
r a e /8 WI cap mou mg. Vents.-Cover all vent holes in foundation walls with ea . WIn ow caps as s own. 1/' h . .  . 

R 'f' All f t b ed ·th b t 
74 mes galvamzed 11'0n WIre, well tacked to framel! 

oOJ S.- roo s 0 e cover WI es cypress t · th b '  k 11 
shingles, laid three thick on 1�' X 2' 'yellow pine 

se m e l'lC wa s. 
. .  

sh'n 1 I th Sh' I I th t b t l 'ked t 
Mantels and Grates.-The owner will furnISh all I g e a '. mg e a. 0 e sTong y Spl 0 t I ' 

h ft
" 

d th h' 1 full d
' 

11 '1 d 
manes anagrates. Take from catalogues of the manu· eac ra er an e s mg es care y an we nal e f t  h . . 

. . .  t b k t 1/ 'dth f h' 1 ac urers, but t e contractor will fUrDlllh all necessary on , Jom s ro en 0 73 WI. 0 . s mg es.
. .  materials for setting same. 

MASON WORK. 

TotaL . . . ... . .. . ......... ... ... .. .. ... $1,19 3 06 

Gu.tters.-Form gutters m malIl, roof cornIces m best 
manner with I X charcoal tin, previously painted 
both sides before laying with Prince's metallic paint. The contractor will stake out position of building as 
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SUPPLEMENT TO THE SCIENTIFIC AMERICAN-ARCHITECTS AND BUILDERS EDITION -SEPTEMBER 1887. 

MUNN & co. ARCHITECTS. 

PIAZZA. 

CHAMBER. 
19'1I'"x 13'0" 

LIBRARY. 
15'4" X 14'0: 

HALL 
12'O"X 30'10: 

PIAZZA, 

PARLOR. 
IS'O"x 18'3': 

plaIl oj first Yloor. 

SCIENTlFIC AMERICAN, 

I 
CHAMBER, 

1 S'lj." X 13'0: 

CHAM BER , 

IS'''"X 1"'0': 

HALL. 
{Z'O"x 30'10': 

BAI-CONY. 

CHAMBER. 
16'0"x 12'8': 

CHAMBER, 
1 6 '0" X 15'9� 

PLAN NO.SO. 
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56 Jdrntifit �m"itau, �rthittttJl and f!luUdttJl �ditiDll. SEPl'EMBER, 1887. 
directed, with all necessary stakes indicating the out· 
lines of building, taking care to secure correct lengths, 
widths. and true angles. 

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

Trench Walls.-Make the trenches 6' wider on each 
side than the walls. 

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

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

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

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

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

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

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

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

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

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

Mortar.-Plaster to be composed of first finishing 

lime and clean, sharp sand, with a plentiful mixture of 

fresh long goats' hair. All the work to be true and 
plumb and rendered hard by troweling, care being 
taken to avoid spots and blisters and other defects. 

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

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

ESTIMATE FOR MATERIALS. 

2 pieces 3'x 8'x23'= 92 feet. 
4 .. 3'x 8"x32'= 256 " 

1 3'x 8'x25'= 50 " 
1 " 3'x 8'x16'= 32 " 
1 3'x 8'X20'= 40 " 
1 " 3'x 8'XI8'= 36 II 

1 " 3'x 8'X24'= 48 " 
3 3'X 8'x22'= 132 " 
1 " 3'x 8'x26'= 52 " 
4 " 3'X 8'x12' = 96 " 

41 2'xlO'x17'=I,I48 ,I 

6 " 2'Xl0'X23'= 234 " 
50 2'XIO'XI6'=I,333 " 
44 ". 2"XI0'XI3'= 953 " 
20 " 2' X 10' x20' = 680 " 
16 " 2'Xl0"X2:)'= 661 " 
13 2'XIO'x12'= 260 ., 
34 2'Xl0'X32'=1,836 " 

7 .1 2'XI0'x18'= 210 " 

3 pieces 2"Xl0" ;<12'= 60 feet. 
1 " 4'XI0'X22'= 73 .. 

2 " 4'XI0'X I6'= 126 " 

4 " . 4'XlO'XI2'= 160 " 

2 .. 4"X 6'X22'= 88 " 
8 " 4"X 6'X21'= 336 .. 

2 4'X 6'X28'= 112 " 

2 " 4'X 6"X20'= 80 .. 

2 .. 4'X 6'X I4'= 56 ., 

20 " 4' X  6'X16'= 640 " 
1 4'X 6'XI7'= 34 .. 

1 " 4'X 6"X l!l'= 26 " 
1 " 4'X 6'X 30'= 60 " 

2 " 4'X 6'X I8'= 72 .. 

1 " 4'X 6'X25'= 50 " 
1 " 3'X S'X30'= 60 " 

1 3'X 8"XI4'= 28 " 

1 3"X S"XI8'= 36 " 
1 " 3'X 8'X28'= 56 " 

14 2'X 8'X21'= 392 " 

47 " 2"x 8'X16'=1,002 " 

27 " 2'X 8'X26'= 936 " 

24 2"X 8'X20'= 6l� ,I 

1 " 2"x 8'X 30'= 4) " 

1 " 2' X 8'X24'= 32 " 
2 " 2"X 8'X 25'= 65 " 
5 " 2"X 8' XI4'= 93 .1 

5 " 2'x 8"X I3'= 87 " 

2 " 4" X 8"X22'= 117 " 

800 .. 3'X 4'XI2'=9,600 .. 

23,314 " 

23,314 feet timber, yellow pine, at $20 per M ... $466 28 
1, 600 " weather boards, at $30 per M......... 48 00 
5,000 6 X  18 cypress shingles, at $10 per M...... 50 00 

340 feet verges and ccmice, milled out, at 28 
cts. per ft .. .... ....... ......... . 

400 " small cornices, at 20 cts. per it ..... , . 
15,000 6X24 cypress shingles, at $12 per M ...... . 

1,000 lX2 shingle lath and furring, at 4 cents 
each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

68)<'8 turned columns, at $2.25 each ....... . 
5 8X8 short turned heads, at $1.50 each ... . 
1 square column ......................... . . 

80 feet piazza rail, worked. at 20 cts. per ft .. 
20 " of rail for back piazza, at 15 cts. per ft 
22 ' balcony rail, at 20 cts. per ft. . .. . ... . 

112 3X3 turned balusters, at 20 cts each .... . 
6 filling circles for piazza and balcony ..... . 

All gable filling .. ..... ..... . . .. .. . ... . . 
220 feet water table, fascia, etc., at 7 cents 

per ft . ............................ . 
1,000 ' piazza ceiling. at 3 cts per ft.. ..... ., 

1,000 .. piazza floor, at 4 cts. per ft. . .. . .... . 
Front stoop, ready to put up . . .. . .... .. . 
Back stoop, ready to put up .... , .. . . . .. . 

600 lineal feet I1lX 6 strips, at 4 ct!'l. per ft ... . 
450 square feet tin, at 7 ctg. per sq. ft . ....... . 
125 feet tin leader, at 12 cts. per ft ........... . 

4 brackets for back piazza, at 50 cts. each .. 
4,500 feet floor inside, at 3 cts. per ft .... ..... . 

27 first story window frames, blinds and sash 

95 20 
80 00 

180 00 

40 00 
13 50 

. 7 50 
1 50 

16 00 
3 00 
440 

22 40 
15 00 
12 00 

15 40 
30 00 
40 00 

8 00 
5 00 

24 00 
31 50 
15 00 
2 00 

135 00 

and trimmings complete, at $8.50 each.. 229 50 
20 second story window frames, blinds and 

sash and trimmings complete, at $8 each 160 00 
4 frames and sash for loft, at $U each. . . . . . 48 00 

16 first story doors and trimmings complete, 
at $7 each . .... ... . ..... ... ..... ......... 112 00 

9 second story doors and trimmings com-
plete, at $6.50 each . .. .. .. .. ... .. .... . . 

2 stairs put up complete. . ... .... ... ..... .. 
450 feet surbase, at 4 cts. per ft..... ..... . .. . 

Prepared material for fitting bath room .. 
Prepared material for 6 closets and pan-

try................... . ........... .. . . . 
Labor in putting up work ............... . 
Nails and incidentals ................. .. . . 

58 50 
150 00 
18 00 
12 00 

18 00 
800 00 

75 00 

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

$3,941 68 
. �.I. 

Use oc· Gaa Tar. 

I have noticed in .. Notes and Queries," occasionally, 

inquiries as to how to t.hin gas tar so as to use it as 

paint, and I have been surprised that spirits of turpen­

tine and gasoline should be recommended. I have 
never been able to mix turpentine and gas tar (from 

Philadelphia gas works), and gasoline I consider dan­

gerous, and so volatile that it needs to be added fre­

quently or the tar gets too thick. 
For over twenty-five years I have used gas tar for 

painting tin roofs, and the best thing for thinniug tar is 
oil, and where it can be had I prefer resin oil, which 
can be procured in any city. It is cheap ami as durable 
as the tar, which animal and linseed oil are not, but the 
kind of oil makes no difference excepting for the cost. 
Tin is not injured by it. 

CRAS. R. WEBB. 

Philadelphia, Aug., 1887. 

Garde n s  at Hallway Statlo .. s. 
There are few more encouraging signs of progress in 

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

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

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

On the low level large rose bushes are to be seen on 
the walls. 8-]oire de Dijon had over 100 flowers ex­
panded at one time. Reluctantly we leave this and go 
on to the next station, Kingscote The traveler little 
expects the vision of beauty awaiting his arrival. This 
station can claim to be one of the best anywhere to be 
found. The company gives prizes for the prettiest 
I:1tations on their lines, and last year Kingscote took 
first; but, not content to rest upon his well-earned 
laurels, Mr. Ward, the station master, has again pro­
duced a display difficult to equal, much more to beat. 
He possesses a little glass house, erected at his own 
cost, and tended during his spare time. In this house 
are wintered many of the plants that now help to 
make such a gorgeous display. 

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

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

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

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

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

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

London Road, whi�h is really a part of Brighton, had 
a large bed of Canterbury bells in full summer beauty, 
but, utterly regardless, the train steamed away into 
the seasid-e metropolis, and ended the pleasantest and 
prettiest journey ever made by rail.-A. Derrington. 
the Garden. 
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I1RN OF fiRST STORY � IiRN 0' .)£CONO STORY. 

A. 85,000 DWELLING. 

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

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

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

Cost.-This house has ooen built near this city, com· 
plete with all the modern improvements, furnace ex· 
cepted, for $5,000. If the attic is not furnished, simply 
floored, it would make a saving of about $150. 

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

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

A *5,000 DWELLIWG. 

Henao".} oC • DI"ldlog' Wall. 

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

port. 

ThiS was done by flrst cutting through the wall 
where tbe column was to be set ; then a firm foundation 
was secured tbrough placing a curved cast iron bear, 
ing plate in the wall below. Upon this were placed two 
footing plates, with steel wedges between. Tbe column 
was then placed on the footing plates, and a stone cap 
placed upon the eolumn, and the space between this 
and the wall a.bove filled with brick set in Portland 
cement. After allowin� this to stand for a day , tbe 

steel wedges were driven up until the column formed a 
substantial support. After all the columns were set in 
this way, the iron I beams upon which the waH was to 
rest were introduced. This was done by cutting half 
through tbe wall on one side, placing the beams. and 
then placing those on the opposite side in the same 
manner. The work was perfectl y  successful, and no 
settlemen t of any kind occurred, though each column 
supports a weight of over 110 tons. It was observed,bow­
ever. that the utmost care and the constant watchful­
ness of the architect were necessary, as the entire opera, 
tion was a delicate one from an engineering standpoint, 
the slightest neglect or mistake, especially in keying. 
being liable to lead to serious results. Mr. Baumann's 
method will doubtless be followed generally where the 
same work is to be accomplished, namely. the substitu­
tion of the columns for the lower part of a dividing or 
outside wall. From this demonstration it would seem 
that the plan may be adopted for buildings of alllJost 
any height, at a iP'eat saving in time and cost.-lnlana 
Architect. 
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A THIRTY-FIVE HUNDRED DOLLAR COTTAGE. 

A 13,500 COTTAGE. 

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

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

The foundation is of brick, nine inches thick, with 
an air space. The exterior walls are of frame, 2 x 4  
inch studding, covered with hemlock hoards, paper, 
and with . exterior finish of extra spruce clapboards 
and bands of cut shingles. 

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

The cottage will cost $3,500. 

Plate Gla... I covered. It is estimated that there is one break a year in 
The history of the business of insuring plate glass I every eight windows insured, so that the premium does 

against breakage furnishes some curious statistics, as I not seem unreasonably high. Losses are settled by the 
well as a good deal of information of value to architects I replacing of the glass, instead of a payment of money, 
and huilders. It seems, from the Boston l'mnsCTipt, that and disputes are thus avoided, while the owner of the 
notwithstanding the insignificant appearance of its building and his tenants are spared the t.rouble of at· 
business streets in comparison with those of New York tending to the matter for themselves. In Boston, 
or Chicago, Boston possesses more plate glass, in pro- about one plate a day represents the loss to the com­
portion to its population, than any other city in the I panies, and the breakages occur from an almost infinite 
country, and the insurance companies find much em- variety of causes. The usual cause is, nat.urally, stone 
ployment there. At present, most of the insurance on throwing of boys or men in the streets ; and out of one 
glass is done by two companies, the Lloyd's Plate thousand breakages, about three hundred are due to 
Glass Insurance Compauy and the Metropolitan Plate this. According to the statistics of the Lloyd's compa· 
Glass Insurance Company, both of New York. The ny for1885, the most active gla!lS breakers, next to stone 
premium i s  a small percentage on the value of the glass throwing boys, are burglars, who broke in that year 
-about two or two and one-half, we believe -and about ten per cent. of all the sheets in Boston which 
three· quarters of aU the plates in Boston are said to be the company had to pay for. Pistol shots . produce 
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A COUNTRY STORE COSTING *2,000. SECOND FLOOR PLAN. 
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many breakages, and, even i n  quiet Boston, about one One of the h eaviest losses o f  the kind that w e  rem em- ing a loss o f  about five thousand dollars.-.Amer. 
plate is broken by a bullet for every four broken by bel' occurred in the latter city some years ago, where a .Architect. 
stones. Next to missiles of various sorts, the wind is large number of plates of different sizes, intended , we ------..... j .......... I .... ------

the greatest enemy of plate glass, many · lights being believe. for the front windows of the first sto:ty of a A COUl'lTRY STORE COSTING S2,OOO. 
blown in by tempests. while many more are broken hotel, had been taken out of their boxes, and were This building has front 22 ft. over all. Width of side 
by the slamming of doors and blinds. Much less pains placed against the wall of one of the rooms, ready for over all, 38 ft. Height of stories (measured in the clear) 
is taken to protect large lights in Boston 

'
than in New setting. The glaziers were at work, and one of them , is : Fil'Ji!t story, 10 ft. 6 in. ; second story, 9 ft .. 6 in. 

York, rolling shutters, so common in New York, being looking for the particular light whi�h he wanted next. Materials.-Foundation, 12 inch brick wall ; first 
rare in Boston but the premium rates are the same in found it in the interior of the stack, close to the wall. and second stories, clapboard s ; gables. shingles ; roof. 
both places. and perhaps the miscellaneous causes of He tried to pull it out sideways. and in doing so tipped , black slate. Has lately been erected near this city at 
destruction, which are accountable for thirteen per I the rest of the plates forward . The whole mass fell to I a cost of $2, 000, complete, without store fittings. Fur­
cent. of the breakages, are more active in New York the fioor with a crash, breaking every plate, and caus- ther information may be had at this office. 
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A RESIDENCE COSTIlfG 14,000. 
We give a perspective and floor plans. The building 

has a front of 30 ft Side over all, 8e ft. The floor 
plans "how the sizes of the rooms. The height of stories (measured in the clear) is as follows : Cellar. 
7 ft. ; flrst story, 9 ft. 6 in. ; second story, 9 ft. ; attic. 
8 ft. 

Materiala.-Foundation, 18 inch stone wall ; first 

'&7l.a.nWeff. 
9� o"",, /O.' �: 

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

..... .... I 
�// .'''"' . - .... 

A RESIDENCE COSTING $4,000. 
story, cIapboards ;  second story, shingles ; roof, black from kitchen to platform of main stairs. The position 
slate. of the stairway a1tords convenient access from kitchen 

Cast.-Complete, all modern improvements included, to second story 
except furnace, $4,000. If the attic is not finished, Further information can he had by addressing 
simply fioored . there would be a saving of about $ 1 50. Muon & Co. , architects, 861 Broadway, New York. 
The cellar extends under the whole house, with Plans, details, specifications, etc. ,  for any of the build­
cemented bottom. Double folding doors connect the inl1:S illustrated in this work may be obtained on very 
parlor, dining room, and hall. A back stairway leads : moderate terms, as above. 
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.A. DWELLING COSTING 14,200. 
We give a perspective of a house now nearly com­

pleted, ntar New York. It has a front of 24 ft. , width 
over all 29 ft. 6 in . .  side not including veranda 40 ft. 
The floor plans give the sizes of rooms. 

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

Materials.-Foundation, 16 inch stone wall ; flrst 
story, clapboards ;  second story, clapboards ; roof, 
black slate. 

Cost.-$4,200, complete, except heater and range. 
Special Features. --Cellar under the whole house, 

with cemented bottom. Double folding doors connect 
the parlor. dining room, and hall. 

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

.. 

�ARlOR . •  
J/· '-8 A fl " : 

A DWELLING COSTING $4,200 . 
RelDovlng Grease froID BoUer •• 

CHAMBeR. 
fr·'. ' S/' " 

L f ...o l( J J "" -

RGO,., 

any grease left, it is eVidence that not enough soda was 
u;!6d, or that the boiling process might be continued 
for a greater length of time, and t.he operation should 
be repeated. 

.. . . . .. 

It is a very simple matter to clean out a boiler which 
has become greased upon the inside, if one knows how 
to go about it. Grease is insoluble in water. Soap is 
very soluble. Grease and soda combined form soap, 
which is easily blown out of the boiler. Therefore the 
easiest and simplest way to clean out a boiler which Of Food EconolDY before 'he American A .. oelatlon. 

has become fouled up with grease is to dissolve a few I Professor Richards, of Boston, Massachusetts, gave a 
pounds of soda ash or sal 8oda, from 1 0  to 25 pounds, in description of the cooking schools in that State. They 
water, put it into the boiler, fill up with water, and I found that such knowledge was best inculcated when 
build just a little fire, little more than enough to ·  boil the �irls were taught at from 12 to 14 years of age. 
the water. raise say 3 to 5 pounds of steam, and let it These lessons frequently resulted in such changes of 
run this way for a day or two. If enough soda was cooking in the homes of the girls as manifested bene­
used, the boiler will be found, if blown off now, quite ficial results in the manners, dispositions, and morals 
free from the adherent grease. It will only need to be of the family. She advocated industrial cookinjir 
wlIoIIhed out well to be in good condition. If there is schools in connection with the public schools. 
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AN 11,800 COTTAGE. 

Our illustrations show a design for a cottage sent to 
us by Mr. Geo. R. Madden, of West New Brighton, N. 
Y. It will be seen from the floor plans. drawn Va inch 
to the foot, that the house has a front of 24 ft. All the 
rooms are of good size. Height of first story 9 ft. 6 in. 
in the clear, second story S ft. Cost $l,SOO. This does 
not include furnace and modern improvements. 

. . . . .. 
Practical Uae oC Marble. 

BY ARTHUR LEE. 
Tbe marbles of the whole world are to day at the 

disposal of the architect. The practical question for 
his consideration is where and how to use them. 

In northern climates. the use of marble is almost en­
tirely confined to indoor purposes. The beauty of the 
colored marbles does not ap-
pear until they are polished, 
and no marble will retain a 
polished surface f o r  I o n  g 
under exposure to the weath­
er. As a general rule, there­
fore, marble is unfit for out­
side work. The principal ex­
ception is that of the hardest 
Sicilian marble. The beauty 
of this stone is not dependent 
upon its retention of a pol­
ished surface, and if due care 
is exercised upon its selection 
it will bear exposure very 
well. The best Sicilian for 
outdoor purposes is of a per­
fectly even texture and color, 
so hard as to emit a clear 
ringing sound when struck, 
and of h i g h 1 Y crystalline 
formation. Veined Sicilian 
should never be used in situa­
tions in which it will be ex­
posed to the weather. A de­
cided vein marks the line 
where disintegration will com­
mence. 

To make the most and the 
best of veined and colored 
marble, a great deal depends 
upon the way in which a 
block is cut. It should be 
so sawn that the figure is 
d isplayed to advantage. 
These marbles are, how-
ever, usuaUy employed 
in thin sawn slabs, and 
a buyer has little diffi-
culty in finding that 
which best plE'.ases his 
taste. With Sicilian and 
statuary, which are fre­
quently r e q n i r e d  in 
masses and in block, 
the selection becomes 
more difficult. 

Never select blocks in 
bright sunshine. The 
best time is on a cloudy 
day after a shower of 
rain, and early in the 
morning. If a block can 
be ' looked into " at all, 
it will be then. In se-
lecting blocks of statu-
ary, a sharp lookout 
should be kept for yel-
low spots or veins ; they 
are less likely to be no­
ticed than black ones, 
which are more easily 
discovered.  M u c h 0 f 
the statuary imported 
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of the founder and his men. Polished marble will not whol& of the work was taken down and rebuilt. A 
harmonize with a material which presents a rough sur- vast amount of trouble and disappointment may be 
face. It does well with glazed tiles, burnished metal. saved by a little inquiry before a specitication is de· 
and polished woodwork. It is very suitable for the cided upon. 
ornamentation of fireplaces. For this purpose an un- It will be found that the adoption of this step will 
polished stone is apt to become dirty, and the employ- almost always result in a very considerable saving of 
ment of wood is attended with danger. In all situa- cost. Of two marbles which produce a similar effect, 
tions in which bare stone is left to be touched or the one may cost in working three tillJes as much as 
brushed against, marble is the only material to be the other. In some situations it may be an advantage 
tolerated. It is not enough for the architect to see to build up intricate mOUldings out of thin slabs. 
samples of the marbles which he means to employ. He Working out of the solid may mean the spoiling of 
should be careful to inquire into the soundnel!!s of the a design or a cost which becomes prohibitive. The 
material, a�d of the size of the blocks which can be selection of tbe marbles with which different parts of 
procured. He should also see samples which are of a design are to be carried out is of more consequence 
sufficient size to give a good idea of color and effect. in the matter of cost than appears at first sight. Other 
Some marbles may be obtaine<J in which color and I factors being equal, it is well for the stone which is 
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most easily manipulated to 
be employed in those portions 
of a design in which there is 
most work. Too frequently 
the consideration of these 
matters is left until after a 
plan is made and a specifica­
tion prepared. In such cases 
money is thrown away wh ich 
migh t have been usefully em­
ployed in another direction, 
the work is altogether aban­
doned, or the inquirifs which 
should have been made first 
are made last, at an expense 
of time and trouble which 
might have been easily saved. 

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

bles with strong mark­
ings or veins are not 
suitable. The self-col­
ored marbles or one of 
the dull gray varieties 
s h o u l d  be employed. 
The even color of Sicili­
an, Correb\anchien, and 
of Istrian m a r  b 1 e 8 
makes them especially 
useful for this purpose. 
The effect which should 
be produced by a fine 
flight of steps is ruined 
by the employment of 
a marble in which the 
veins run obliquely and 
distort the horizontal 
lines, or in whicb waves 
of color disturb the ef­
fectof simple breadth of 
light and shade. These 
remarks apply equally 
to moulded work. Hea­
vily veined marble de­
stroys all the beauty of 
the lines of mouldings. 

from Italy is · un fit for ...... c::::::r;t..---J;c:::::J .. -_�� ___ E��_. sculpture at all. It is . _ - _  ... . . .. . .. 

As far as possible. 
work of tbis description 
should be carried out in 
plain black, white, or 
gray. Generally, fin­
ished work in marble is 
polished. The effect of 
reflection from a highly 
polished surface should 
be carefully borne in 

very white, with a bright 
sparkling crystal and a 
taking appearance ; but 
it crumbles under the 
ch iael, is of a soft sugary 
substance, a n d  v e l'  y 

"" � S T  

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

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

AN 81,800 COTTAGE. 

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

Some marbles are only to be obtained in small 
blocks, and it is useless to specify them for situations 
in which single pieces of large size are required. Some 
marbles are so full of earth cracks and vents that 
they are quite un�uitable for any work in which they 
are required to give support, as, for instance, in the 
matter of columns. It is not long since that the col · 
umns of a new church built in Paris were constructed 
of a marble which waR unfit for this particular purpose. 
The result was that even before the building was com­
pleted weakness was exhibited in the shape of several 
formidable cracks in the columns, and in the end the 

& T .  

mind, otherwise it will 
be found t h a t  s o m e  

members of a moulding will be completely obliterated 
in certain Jights. 

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

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

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

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

" 3. Moulded architectural 
features, such as vases. bands, 
strings, cornices, architraves, 
and abaci, should be either 

A SCHOOL HOUSE AND NURSERY. 

We give illustrations of the Grace Memorial House, 
at Providence, R. I., a building designed for the 
special accommodation and instruction of young chil­
dren. Edward I. Nickerson, Providence, architect. 
The estimated cost is $4.000. 

A. New Compo.l tlon. 
This is a new cOmposition designed for use in the 

production of a.l\ manner of moulded objects of a useful 
and ornamental character. 

The composition is made by taking ten pou nds of 
commercial gt'latine and dissolving it in about thirty 
pounds of water, to which, by preference, there has 
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63 
alent gum, and t h e  mixturt' i s  then brought to the 
boiling point and kept at this temperature while being 
thoroughly stirred and agitated until all the foam and 
froth, which will arise therefrom, settles and dis­
appears and the ingredients are fully combined anll 
admixed, care being taken to prevent the boiling mass 
from running over during the operation. 

When the compound is properly prepared. twenty 
pounds of paper pulp are added, and the mixture is 
beaten by means of dashers or other applianc�s for the 
purpose until the whole is reduced to a slimy mass of 
uniform consistency ; aud, finally, to this viscid mass 
there is added sufficien t pulverized alabaster or marble 
dust or equivalent pulverulent mineral matter to bring 

-- - .., �  

it to about the consistency of 
soft putty, the thorough ad­
mixture and incorporation of 
tbe pulverulent substance in 
the mass being produced by 
kneading it and working it 
as dough with the hands or 
by means of any known me­
chanical devices for the pur­
pose. The plastic composi­
tion thus obtained may then 
be laid in a tbin coat upon a 
sheet or web of fibrous ma­
terial or textile fabric and 
carried between two metallic 
compressing rollers, one or 
both of which are either plain 
or engraved or embossed with 
any desired pattern, which 
will operate to _firmly unite 
t b e  composition to the tibrous 
web, or it may be moulded in 
suitable moulds into useful 
and ornamental figures and 
shapes of all varieties . 

When f o r m e d  i n  plain 
sheets, the sheets may be 
placed under dies which shall 
operate by pressure thereon 
to emboss the surface with 
any desired pattern. The 

in white or some uniform color, without markings or . been added four pOunds of 
veins. alcohol. Where the alcohol 

, .  4. Variegated marbles should be used only for I is used, the process of dis­
panels or columns. or, in other words, on plain, smootlJ. solving the gelatine is pre-
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surfaces, either llat or curved, so as to display the 
beauty of their markings to the utmost, without inter­
fering with any of the structural lines of the architec­
ture. 

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

.. 6. Strong contrasts of color on a large scale are 
dangerous, and gener8.lly incline to vulgarity. 

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

.. 8. Stone and marble should be kept apart as much 
as possible. " -Building News. 

ferably carried on in a close steam-tight vessel by the I sheets, plates, or objects thus formed of the plastic 
aid of heat. Dried raw untanned depilated animal composition are finally allo wed to dry and harden. and 
skins, by preference rabbit skins, which have been cut will then be both waterproof and fireproof. The hard­
into tine bits or strips. or reduced to shreds. are next ening process is usually completed under ordinary 
taken and placed in about thirty pounds of hot water ' atmospheric influence within twenty four hours. 
and thoroughly cooked and digested in a steam kettle I The product is said to be admirably adapted as a 
until the water is evaporated from them and they are covering for walls in the place of paper, and its appli­
left in a soft. gelatinous mass. The reduced skins are cation to the purposes of decorative art admits uf inti­
then added to the hot solution of gelatine and tho- nite variety and moditlcation. 
roughly stirred therein; the solution being kept hot • , III J • 
and well agitated in a steam kettle or digester. To To DISTINGUISH IRON FROM: STEEL.-By breaking 
this hot solution of gelatine and reduced skins are and comparing crystallized surface, steel will show a 
added about two pounds of Venetian turpentine, two homogeneous, granular surface ; iron will show a 
pounds of linseed oil, and six pounds of resin or equiv- streaky or tlbrous surface. 
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ORNAJlENTAL PANEL OF A GOTHIC ALTAR IN THE CHURCH OF ST.  EGIDIEN, IN BARTFELD, HUNGARY. 

FANLIGHT GRATING IN A HOUSE IN BOTZEN, AUSTRIA. 

The Ideal Hout!le oC the Fu ture. 

There is no doubt that the ideal house of the future, 
whether large or sm all, will be in the country. Rnd that 
this massing together of humanity to be found now in 
our great cities will come to be considered simply bar­
barous. Even for the rich. who can Cllaim fullest 
space the city, with its undercurrent of crowded , fes· 
tering, noisome life, holds Ilontamination ; while for 
thl.' poor themselves, what word is strong enough to 
express the degradation of the word h ome that is 
theirs 1 

Nor is it possible. even under the most favorable cir­
cumstances, to count " fiats" or apartments its anything 
more tha.n the trav.esty of comfort in its best sense. 

'Ruskin is right when he denies to cities any possibility 

SUGGESTIONS IN DECORATIVE ART. 

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

The home spirit is strong in many a city fiat, and 
consecrates many a stately mansion as well as the 
narrowest tenement ; but the true home must be in 
the country. quite accessible, it may be, from the city, 
but abvays owning certain indispt.>nsable and inaliena­
ble characteristics. The house that ha.s not it!! own bit 
of land, its own possibilities in the way of garden or 
orehard, even if tha.t orcha.rd sum up l\8 only one olc1 

apple tree, has not the right to the title " c0mfortabie. "  
Building associations all over the country are making 
building possible for even very limited incomes, and 
these associations are supplemented by work from our 
architect!'! that gives us every form of inexpensive 
design, and proves tbat beauty and chee pness can go 
hand in hand.-Cosmopolitan. 

. . . , .  
THE cause of single and double rainbows i s  due to 

the combined reflection and refraction of the sun's rays 
from drops of rain. The rain must be on the side away 
from the observer. The position of the rainbow de­
pends on the height of the sun. and rain drops at dif­
ferent definite elevations can produce the effect, so that 
double Or triple rainbows are possible. 
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A SEASHORE OR BEAOH HOUSE. 

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

Exhibition of" B ulldlnK lUaterlal.. Bru •• elM. 
A leading feature in the programme of the Belgian 

Society of Engineers and Manufacturers is the holding 
of special exhibitions, of which, besides the loan collec­
tion of M. De Lesseps' plans and models of the Suez 
and Panama canals. four have already taken place, 
viz . •  iron and steel permanent way for railways and 
tramways ; methods of illumination, retrospective and 
actual ; India-rubber and its applications ; and tele­

phonic apparatus. These have been held in the 
society's hall, forming part of the Brussels Bourse ; 
and lectures connected with the subject· of exhibition 
or individual exhibits have been given on Friday 
evenings. Such has been the interest attaching to 
these exhibitions, that latterly they have been open to 
the public at a small fee. 

The fifth exhibition, which remained open until the 
19th June, was devoted to building materials found or 
made in Belgium, but excluding the metals, and has 
drawn together a large number of materials a few of 
which merit notice on account of their interesting 

character or novelty. The Belgian marbles, which are 

largely exported to England for mantel pieces, are well 
represented, the Societe Anonym£> de Merbes-Ie-Chateau 

Suo v" . .., 

sending no fewer than twenty specimens. It may be 
mentioned, incidentally, that it is chiefty the red 
varieties, of which the Rouge Royal is a type, that are 
known in England ; but the black with white veins also 
merit attention. 

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

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

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

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

65 
Chimney. o f"  the A n cient •• 

It has by some been considered doubtful whether the 
Greeks and Romans, during the period of their great­
est eminence for architectural productions, had H n y  
chimneys in their dwelling houses ; but a s  Homer, 
Aristophanes, Virgil, and Appian are supposed to men­
tion or make allusion to them, it has been inferred by 
other writers that they were not wholly unknown to 
those ancient builders. The oldest certain account of 
the use of chimneys is stated to be 1347, and it is con­
jectured they were invented in Italy. Smoke jacks, 
which must have been invented subsequently to chim­

neys, are supposed to be of German origin ; and, from 
a painting which is known to be older than 1 350, it is 
supposed they were in use before that period. In the 
houses discovered at Herculaneum and Pom peii. there 
are, it is said, no chimneys ; but they appear all to have 
been warmed hy means of flues and a subterraneou!! 
furnace. Stoves and flues, it is thought probable, were 
introduced about the time of Nero. Seneca relates 
that, in his time, there were invented certain tubes, 
which were placed in the walls, by which the heat of 
the fire was made to circulate and warm equally the 
upper and lower apartments. These observations have 
been quoted as proofs that chimneys were unknown at 
those period s, but have they not a contrary tendency ? 
It appears more probable that a chimney should fur­
nish the idea for such stoves than the use of stoves 
should be known before chimneys. In the Old Testa· 
ment there are several allusions to furnaces for the 
smelting of iron and other matals, which would appear 

<11 W,h1boi '-/I ;1 1, I <Akcl., 
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A SEA-SmE DWELLING. 

A new rooflng suhstance is shown by E. Perret, of ', to leave no doubt of the use of chimneys being known 
Vilvorde, in his " unalterable cloth " for superseding at a very early period, especially to the Egyptians (see 

the so-called bitumenized felt, which soon becomes Gen. xvii. 15, Deut . xx. 4, aud Ezekiel xx 22). In N ehe­

disintegrated under a hot sun. The flax tissue is im- miah, the towers of the furnaces are spoken of. In the 
pregnated and coated with a bitumen derived from First Book of Samuel, xxx. 30, a city is called the 

petroleum, to which are added small quantities of na- smoking furnace (Chor Ashan). probably from the 
tural bitumen, resin, and chalk ; and the upper side is number of chimneys erected in it. The Arahic root 

sanded to prevent adhesion when the cloth is rolled up. renders the word " round ;" they were, no doubt. built 
The cloth is laid on battens, or on the rafters, which in the form of a round tower of lofty height, like some 
may be 12 or 15 inches apart, the lower portion of a slop- of the chimneys of manufactories at the present d.'\y.­
ing roof being covered first with a continuous length. Seth Smith. 

Another length is then laid above, with a 3 inch lap, and 
so on till the roof is 30vered, the upper length being 

• • • • •  

folded over the ridge. The cloth is held down by washers Pruervatlo n  of' Wood by Lime. 
of the same secured by zinc nails, and requires no coat I have for many years been in the habit of preparing 
of tar or other substance. home -grown timber of the inferior sorts of fir-Scotch, 

A new drying oil for house painters, to take the spruce, and silver-by steeping it in a tank (that is, a 

place, at half the cost, of linseed oil. driers, and turpen- hole dug in clay or peat, wh ich was fairly water tight) 

tine, is prepared from petroleum by Rave, Annez et Cie. in a saturated solution of lime. Its effect on the sap 

Besides the lower cost. the special advantage is that the wood is to so harden it and fill the pores that it per­

oil dries so quk,kly that several coats may be applied fectly resists the attacks of the little wood-boring beetle, 
in a day-a matter of great importance when a tem- and makes it, in fact, equally as durable as the made 
porary structure is required in a h urry. It is asserted wood. I have a mill which was lofted with Scotch fir 

that the oil will unite chemically with all paints ex- prepared in this way in 1850, and it is in perfect preser­

cept white lead, which may be replaced by zinc white, vation The timber is packed as closely as it will lie in 

and chrome yellow, for which Naples yellow may be the tank. water is let in, and un slaked lime is thrown 
substituted. It is also claimed that this is the only on the top and well stirred about. There is no danger 
oil that may without difficulty be laid on cement and that the solution will not find its way to everything in 
combine with it, and through which tarred or bitu- the tank. I leave the wood in the solution from two to 
menized surfaces will not show.-Jour. Soc. of Arts. three months . by the end of which time an inch board 

.. . . , .. will . be fully permeated by it. Joists and beams would, 
FULL drawings, details, and specifications, ready for of course, take a longer time for saturation ; but in 

the builder, for any of the buildings illustrated in this practice we find that the protection afforded by two to 
publication. may be obtained at this office on moderate I three months' steeping is  sufficient if the scantlings are 
terms. Munn & Co. , architects, 361 Broadway, N. Y. cut to the sizes at which they are to be used. -Fi8ld. 
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TENEMENT ROUS,S OF MODERATE COST. marble is mottled and veined in a manner peculiar to 

We give herewith illustrations of some tenement itself. Some of it is dark, with a ground of deep blue, 

honses of pleasing appearance and moderate cost at with nearly black veins. Another variety is nearly 

Kansas City, for which we are indebted to the North- white with clouded veins. Both descriptions are sound, 

western Architect. We estimate the cost of these and take a good polish. Quarrying operations were 

houses, in this vicinity, at $20, 000 for the three. These commenced in 1836, although they were not pursued 

opportunities for the extraction of large blocks. A 

small town has been built near the falls for the accom­

modation of the workers. 

buildings occupy a frontage of about 100 ft. by 50 ft. with much spirit until some years later. The quarries 
• � • , .. are well situated , above the railroad and mills, so that 

Vermont  Marbles. blocks are readily transported. The falls of the Otter 
BY ARTHUR LEE. are made use of as a motive power to drive the saws, 

The rise and progress of the marble trade in the the polishi ng beds in the finishing shops, and the drills 

United States of America has been of a most extraordi- in the quarry. It was here that the first successful 

nary character. The first marble quarry in the coun- channeling machine was employed. These machines 

try was opened in Vermont in 1 785. Shortly before are now in operation all over the States. It is catcu­

the year 1800, works were erected for the sawing of lated that since 1863 over five millions of square feet 

marble a.t Marbledale. near New Milford, Connecticut. have been cut by them. The channeler is a locomo­

It is said that the first tombstone made out of Ameri- tive machine which runs on steel rails placed on the 

can marble was erected in 1 790, and was the work of quarry fioor. The gang of cutters forming the drill is 

one Jonas Stewart, a marble cutter of Dorset. An ex- composed of five steel bars, 7 ft. to 15 ft. long, sharp­

amination of the headstones in the graveyard at New ened at the ends, and securely clamped together. The 

Milford proves that the oldest of them are of sandstone center cutter is the longest, and the two outside cutters 

from the Connecticut Valley , and of slate. Those of I are the shortest, so that the five form a kind of stepped 

At Rutland, a pure white marble is found. There 

are several quarries in the neighborhood of the town, 

and the marble bears a high reputation. There are 

quaries of clouded and veined white, and of dove 

color as well as statuary. The marble is found on the 

western slop of a range of low hills running north and 

south. The thickness of the beds worked varies from 

50 ft. to 120 ft. They are inclined at an angle which 

averages about 45°. 

somewhat later date are of marble, and have been evi­
dently worked by hand from the rough block. Those 
bearing a date soon after the beginning of the present 
century have been cut on one or both sides with a saw. 
The date of the first working of American marble is, 
therefore , fixed with tolerable certainty, and it is e vi­
dent that a trade which has now assumed enormous 
proportions has been built up in less than a century. 

Marble is now used for building purposes in the 
States on a scale which may astonish the architects of 
the Old World. In New York it is' superseding the 
brown freestone or sandstone of which such a great 
part of the city is built. The great bnlk of the trade 
centers in Vermont. In that State the quarries are 
worked with every mechanical means which the in­
genui ty of man has been able to devise. In the year 
1882 it was calcnlated that the capital invested in the 
production of American marble in the States of Ver­
mont. Massachuset.ts, Connecticut, New York, Pennsyl­
vania. Maryland, and Tennessee was £2,500,000 sterling, 
two th irds of which was invested in quarries and one 
third. in mills and machinery. The number of work­
men engaged was 6,00 I, and the annual production 
amounted to 2,200, 000 cubic feet, valued at £900.000. 

The principal workings in Vermont are at Suther­
land Falls, Rutland , and Dorset. The Sutherland Falls 

Quarrying operations were commenced in the year 

1838, and a few years later trade in .. Rutland marble " 

had become firmly established. The deposits proved to 

be abundant and of sound quality, and were sources 

of large profits to the proprietors. The marble indus­
try of Rutland has been a prosperous Cime, and at the 
present time it is calculated that some 2,000 men find 

employment in the quarries, mills , and workshops. 

Rutland statuary is said to be too soft for ordinary 
purposes. This complaint may possibly arise from the 

� =�  
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TENEDliT HOUSES OF MODERATE COST. 

arrangement away from the center. As the machine 
runs backward and forward over the rails the cutters 
deliver their strokes at the rate of 150 per minute. 
Deep, narrow fnrrows are cnt into the solid stones, and 
long parallel blocks are thus formed. Close after the 
channeler runs the gadding machine, This drills cir­
cular holes along the bottom and sides of the blocks, 
into which wedges are introduced, and the stone is 
split from the bed. The Wardwell channeling ma­
chine, which is most commonly in use, cuts a continu­
ous groove at the rate of 75 to 150 square feet per day, 
thus doing the work which could be done by 50 to 100 
men by the old hand process. The expense of working 
the machine is about £2 per day. The advantages 
gained by use of the machines are therefore obvious. 
The diamond gadder does its work at the rate of about 
180 ft. per day as against 1 2 ft. by hand labor. Three 
men are required for ea,ch channeler and two for each 
gadder. As a consequence of this mode of getting the 
stone, the quarry appears like a hollow cube cut into a 
hill. The sides are nearly perpendicular walls, and 
the bottom is a marble fioor over an acre in extent. 
Across this floor the channeling machines work. 

Sutherland Falls marble is much used for building 
purposes. The spire of Grace Uhurch. New York, is 
built of it. The formation of the beds gives great 

-- --._---

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

The sand blast was first employed for the cntting of 
marble at some marble works in West Rutland in 
1 875-76. A contract was taken by which 254,000 letter­
ed headstones, having dimensions of 3 ft. in length, 
10 in. in width . and 4 in. in thickness, were placed in 
the national cemeteries at an expense to the govern­
ment of about £173, 000. The monuments were for the 
purpose of marking the graves of soldiers, and the 
application of the sand blast for the purpose of cut­
ting the inscriptions enabled the work to be so cheaply 
done. Letters and figures of chilled iron were placed 
on the stone to be cut, and the blast was then turned 
on ; the portions of the stone unprotected by the iron 
were eaten away by the force of the blast, and the 
inscriptions were left standing in relief. By this me-
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thod the name, company, regiment, and rank o f  a 
soldier could be put upon a stone in less than flve 
minutes of time. 

Between Rutland and Sutherland Falls there is 
found the quarry of the Columbian Marble Company. 
'fhis marble ·is almos t black, but with a mottled sur­
face ; it is much used for mantelpieces and monu­
ments . 

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

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

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

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

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

" Proceeding down the creek on the 
western side, after passing two sawmil ls, 
two grist m ills, a c lothier's works, and 
some other establishments of minor im­
portance, you come to the marble factory. 

No. 2. 

caps and sills. sideboards, sinks. and various other 
kinds of furniture. These articles are transported to 
Montreal , Quebec , Boston, New York. and even Geor­
gia The machinery has sawn annually from five to 
ten thousand feet since the year 1 808." 

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

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

At Swanton , in Franklin County, there is found a. 
dove-colored marble, which was m uch used for grave­
stones down to the year 1850. In that year the work-

'Y. 
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67 
sawing plant was i n  full swing, the harder layers of 
stone were worked, and the sawn marble found a ready 
market In 1840, before the introduction of Italian and 
Rutland marble, the demand for Dorset marble was 
beyond the supply . 

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

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

• • • • • 
SUlIURBAN HOUSES. 

We give from the Real Estate and Builders' Monthly 
three designs for dwellings of moderate 
cost. No. 1 may be erected in this vicini­
ty for about $4,200 ; No. 2 will cost about 
$3,200, and No. 3, $5, 200. 

• • •  
Snow Sheds o n  th e Cascade Mountains. 

A short time ago there appeared a state­
ment to the effect that the Northern 
Pacific Railroad would have to snow· shed 
about forty miles of its line, to protect it 
during the winter months. This is er­
roneous. The lengt.h of the mountain 
grades and switchback entire (the only 
portion of the line where sheds will be 
required) is but 20 miles, and only a por­
tion of this will require snow sheds. We 
are informed by division engineer Huson 
that the entire amount of snow sheds 
required on the Cascade division will not 
exceed eight miles. Statements have 
also appeared in various papers as to the 
probability of blockades upon this por­
tion of the road in the future. A com­
parison with the Central Pacific Railroad 
may be of interest in this connection. 
On the latt.er road. through Blue Canyon 
and Emigrant Gap. there are 30 miles of 
continuous snow sheds, and the snow 
falls to the depth of twenty-four feet. 
The greatest depth upon the grade of the 
switchback last winter (which was un-

r / .. �./J; ,:::0:;i�; I > 

No . 3. 

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

The marble of this village , which is now wrought on a 
large scale,  and is exten sively approved over the coun­
t.ry, was discovered by Eben W. Judd, the present pro­
prietor. as early as t802. A building on a limited plan 
was erected, and machinery for sawing the marble was 
thus put in operation. In 1806 a new and commodious 
building, two stories high, and destined to comprise 
sixty saws to be moved by water, was erected . In 
1808 this enlarged establishment went into operation, 
and has continued to the present day. 

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

ings were abandoned, as the quarries could not com- usually severe) was less than fifteen feet. With the 
pete with those opened at Rutland. road in operation, plows running continually to pre-

South of Rutland the celebrated Dorset marbles are vent the snow from accumulating apon the track, and 
found. These are situated near the town of that name. the protection afforded by the sheds to be erected, the 
in Bennington County, Vermont, and are, for the most chances for blockades are ;;light. W hen the big tun­
part, worked in the sides of Dorset Mountain or Mount nel is completed next year, and the seven miles of 
Eolus. This is a mountain . of marble with a cap of switchback line are dispensed with, the probability 
slate on the top , The slate is estimated to be 498 ft. in of blockades will be still more remote.-Ellel1sburg 
thickness and the limestone and marble 1,970 ft. Some ( Wash. Ter.) Leader. 
200 ft. below the slate, white marble, used for building 
purposes. is quarried, and 400 ft. lower a fine-grained 
white marble is found, which is in great request for FULL plans, specifications, and details, ready for the 
monumental purposes The first quarry was opened in builder, of any of the houses illustrated in this pub-
1785 . and sawmills were erected in South Dorset in 1818. lication, may be had on moderate terms at this office. 

Before that date the stone was taken from the top or Special plans and specifications for the erectioll of 
outer edge of the layers, where the strata could be buildings of all grades are also supplied by us. Munn 
readily spli t into flags of a thickness of some four' or & Co. , architects, 361 Broadway, New York. 
five inches. These ftags were then worked up into the I Plans for the alteration and enlargement or improve­
required shape with mallet and chisel. When once ment of buildings are also supplied. 
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AN 01110 DWELLING. 

We give the plans, elevations, and perspective view 
of an eight room house, the estimated cORt of which is 

where the architect would wish to keep them as unob- ting the corner boards entirely. The cornel' is flashed 
trusiTe as possible. In much of the more recent with zinc against the boarding and the clapboards are 
Buffalo work this difficulty is obviated by simply omit- run out to the edge and mitered, or cross-lapped like 

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

• • • •• 
The Corner Phd.h. 

A correspondent of the American 
Architect says : The Buffalo archi­
tects have adopted one usage which 
is not entirely unknown about Bos­
ton, though there seems to be a 
feeling here that it is not practica­
ble. Every one knows how trou­
blesome it is to satisfactorily ar­
range the corner boards of a clap­
boarded house. A regular pilaster 
finish, such as looks so well with a 
colonial design, is not always desir­
able or possible, and au ordinary 
corner board is apt to unpleasantly 
mark the angles of the house just 
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shingles. In either case, the corner 
is perfectly tight against the wea­
ther. There is a house on North 
Street, just beyond Delaware Ave­
nue, which well illustrates this us­
age, and is besides so successful in 
its color that it is worth while to 
notice it a little in detail. The 
lower story is in a rather dark red 
brick. The second story is clap­
boarded and portions of the gables 
are shingled, both surfaces being 
stained a rich, warm brown. The 
upper portion of the front gable is 
filled with rough plaster, stuck over 
with bits of opaque glass, and left 
a light gray tone. The roof is cov­
ered with blue slate. The outside 
finish is painted a dull Venetian 
red in the lower story, the archi­
traves, etc . ,  above being a very 
dark green, the sashes red, and the 
inside blinds white. The general 
effect is charming, just enongh 
brightness about the windows to 
relieve the general sober colors, 
and with only the difference in tex­
ture between clapboards and shin­
gles to mark the two upper stories. 
Dark tone8 for house painting seem 
to be the rule in Buffalo. 
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GranUe. 

True granite in its most ordinary form is one of the 
most easily described and certainly recognized of all 
rocks. It is a granular, crystalline aggregate of the 
three minerals feldspar, mica, and quartz. Its name is 
sometimes said to be derived from its granular struc­
ture, but Jameson derives it from " geranites," a term 
used by Pliny to designate a particular kind of stone. 
Ordinary granite varies according to the composition 
of feldspar and mica composing it, according to the 
relative proportions of those minerals to each other 
and to the quartz, and according to the size of the 
crystals and the state of aggregation of the several 
constituents. The feldspar of granite may be either 
orthoclase or potash feldspar, frequently flesh colored, 
but sometimes white ; albite or soda feldspar, general­
ly dead white ; an intermixture of these two minerals ; 
or, lastly, a feldspar containing both potash and soda, 
which may be called soda orthoclase or potash albite, 
as the case may be. Other varieties ol feldspar, except, 
perhaps, in some instances oligoclase. are never found 
in granite as constituents of the mass. The mica of 
granite varies greatly in color and luster, being some­
times dark, coppery brown, passing into black, some­
times green, sometimes golden yellow, and sometimes a 
pure silvery white. Whether its chemical constitution 
be equally various is, perhaps, hardly yet sufficiently 
ascertained. The quartz is commonly colorless or 
white, but sometimes dark gray or brown. The pro­
portions of the three constituents vary indefinitely, 
with thi8 limitation-that the feldspar is always an 
essential ingredient, and never forms less than a third, 
rarely less than hall, the mass, and generally a still 
larger proportion. Sometimes the mica, sometimes the 
quartz, becomes so minute as to be barely perceptible. 
The state of aggregation of the mass varies also great· 
ly, some granites being very close and fine grained, 
others largely and coarsely crystalline. The colors of 
the rock are generally either red, gray, or white ; the 
first when the feldspar is fresh colored, the latter when 
it is pure white, the intermediate gray tints depending 
chiefly on the abundance and color of the mica, but 
sometimes on that of the quartz. Large and distinct 
crystals of feldspar sometimes occur disseminated at 
intervals through the mass. giving the rock a porphy­
ritic texture. It is then called porphyritic granite. 
Other minerals besides the three mentioned above 
sometimes occur in granite. Among these are horn­
blende, actinolite, tourmaline, schorlchlorite, and stea­
tite. When hornblende is abundant in rock, and the 
mica becomes scarce or altogether disappears, it be­
comes a syenite.·-J. B. JUkes. 

. �  . . .. 
DESIGN FOR A BANK BUILDING. 

We give the front elevation of the new Third N atio�al 
Bank building at Knoxville, Tenn. , built for Mr. Frank 
McNulty, Baumann Brothers, architects. 

The building is constructed of Tennessee marble, has 
an open timber root, plate and art stained 
glass in front, tile floor ; interior finish is 
of oak. fltted with latest improved bank 
fixtures. 

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

• • •  
Brick Do",' Cement. 

According to a statement of Mr. Miles, 
a well-known engineer, it is a fact pecu­
liar to Spanish countries that ordinary 
brick dust, made from hard burned, flne­
ly pulverized bricks, and mixed with 
common lime and sand, is universally  and 
successfully employed as a substitute for 
hydraulic cement. Mr. Miles says that 
during an engineering experience of some 
six years in Cuba, his opportunities were 
ample for testing its merits, and he found 
it in all respects · 8uperior to the best 
Rosendale hydraulic cement for culverts, 
drains, tanks, or cisterns, and even for 
roofs. In an experiment to test the 
strength of this product, it was found 
that a block of it, one-half inch in thick­
ness, without sand, and after an immer­
sion in water for four months, bore, with­
out crushing, crumbling, or splitting, a 
pressure of fifteen pounds per square 
inch. It is thought that, by the addition 
of pulverizing mills to brick yards, to 
utilize the waste and broken bricks, a 
profitable manufacture might be car­
ried on. 

• • •  
A BELL, for which the claim is ad­

vanced that it is the largest in the 
world, has just been christened at Berlin 
by the Archbishop of Cologne, in the 
presence of the civil and military author­
ities of the district. It is hung in the 
cathedral, and is called the " Emperor 
Bell." It received the name of " Glo-
rioaa " at the christening. 

THE PIETSCH HOUSE TRAP. 

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

Fig. 1. Fig. 2. 

Fig. 3. 

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

Of the cuts, Fig. 1 represents an exterior view and 
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Fig. 2 a vertical section of the trap. It  is  usually con­
structed of glass (save the metal cover), 1;0 that its con­
dition may be inspected from time to time without the 
necessity of removing it for that purpose. It is speci­
ally designed by the inventor for use in connection 
with wash basins, bath tubs, kitchen and pantry 
sinks. 

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

The operation of the device is substantially as fol­
lows : The waste water enters the trap through the 
inlet pipe, cischarging itself into the inner cup, over­
flowing from this into the annular space between the 
outer and inner vessels, and then passing 011 through 
the outlet pipe to the house drain. The course of the 
waste water is ind icated by arrows in the sectional cut, 
Fig. 2. The shape of the apparatus is such that 
siphonage will be rendered difficult ; but to guard 
against the possibility of such an accident, the valve 
in the inlet pipe. before referred to, is provided. So 
soon as any notable difference of pressure is manifest 
from the slIdden injection of water into another trap 
on the same line, the hinged cover opens, and air 
enters, producing an immediate equilibrium of pres­
sure. 

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

The maker presents a large array of claims to excel­
lence for this device, from which we cull the more im­
portant : The closeness of the trap to the utensil ;  the 
readiness with which it may be removed from the 
nten8il by uncoupling ; its cleanliness, derived from its 
scouring qualities ; the small amount of water needed 
for cleansing ; the impossibility of any sewer pressure 
to force any gas through the water seal, and, as a 
corollary to this, the impossibility of the loss of the 
seal by siphonage or evaporation. 

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

a very flattering report upon its merit!!, 
and, as a consequence, it is now entered 
on the list of traps which are permitted 
to be introduced in plumbing work in 
that city. The judges of the American 
Institute exhibition likewise awarded it 
the medal of superiority in the class to 
which it belongs, for the years 1883, 18t!4, 
1885, and 1886. 

... . .. 

Excava&illg In Frozell Ground. 
It is often necessary to make excava­

tions for pipes in very cold weather, un­
der which conditions the operation is 
difficult. The trouble due to frost can 
only be remedied by thawing out the sur­
face. 

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

... . ... 

THE Master Builders' Association of 
Boston have bought the edifice Nos. 164 
to 170 Devonshire Street, in which their 
rooms are located, paying for the same 
the amount of $250,000. The building is 
a four story granite structure. The asso­
ciation proposes to add two or three sto­
ries more to its height as 800n as the leases 
now existing expire, and then make it a 
first-class office building, with opportuni­
ty of enlarged accommodations for them­
selves. The property adjoins the Equit­
able Life Insurance Company's building, 
and runs through from Devonshire to 
Federal Streets, covering 6,662 feet. 

© 1887 SCIENTIFIC AMERICAN, INC



70 Jritntifit �mtritan, �rthitttt� and �ui1dtr� �diticm. SEPTEMBER, 1 887.  

V.en Stone. 
The general character given of the Caen stone is 

that all the beds are of the same quality, and all equally 
adapted for building purposes ; bqt evidently, from 
the information which I collected on the RpOt, and 
subseq uently in London, there are modifications in 
each bed , 88 may be reasonably supposed, and as ex­
perience teaches us in the quarries of other oolitic 
stones in Bath and Portland. Various veinR traverse 
the beds in all directions, and have a white appearance. 
This white substance is equally hl!Xd with the stone 
itself, and if a stone be laid with its bed parallel with 
the direction of these veins, it is of little consequence, 
but they, of course, indicate a certain unsoundness or 
division in that part ; and if the stone be laid with this 
vein in a vertical direction, the block will run the 
chance of being fractured by a weight, or, if near the 
surface, it probably may admit the wet. These veins 
are not like those in the Ba.th stones, which are hard, 
consisting of crystallized carbonate of lime, and run­
ning always in a vertical or inclined direction, a.nd not 
liable to separation. In general, it is considered that 
the blocks of Caen stone may be placed in constrnction 
in any direction, except when the white veins are per­
ceptible. It is said that the most experienced eye can 
hardly detect the different qualities of the stone in the 
block when once they have been removed from the 
quarry, 88 the action of the quarryman's tool on the 
surface hardly offers any indication, and there is no 
appreciable difference in the appearance of the granu­
lar formation .-T. L. Donaldson. 

A COTTAGE AT CAMBRIDGE, MASS. 

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

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

'fhe parlor and dining room are connected by slid­
ing doors, and each has wood mantels and hard-coal 
grates. The kitchen is large and convenient, with en­
trance to dining room through pantry. The second floor 
is reached by stairs from the hall, and contains four 
chambers with large closets to each, and large bath 
room, which is directly over the sink in the kitchen, 
which keeps the water con lined to one corner of the 
house. t.hereby saving expense in plumbing . The attic 
contains two large bedrooms and large closets, and is 
well lighted. 

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

The frame is of sprnce, sheath­
ed with hemlock boards, overlaid 
with resin sized paper. The 
outside finish is of white pine, 
with spruce siding to belt cor­
nice, and plain shingles above, 
with cut shingles in front gable. 
The roofs covered with good 
sawn shingles stained before lay­
ing. 

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

LOVE-LIES-BLEEDING. 

(AMARANTHUS CAUDATUS GIBBOSUS.) 

There are few annuals that give a better retnrn for 
judicious care and attention than the many members 
of this highly ornamental genus, and more especially 
the forms of the kind represented in the accompanying 
illustration. We rarely see the amaranthuses devel­
oped as they should be, and this; we believe, is not so 
much the fault of the soil or the Beason as of the grower, 
who treats these choice annuals the same 88 others of a 
hardier nature. A. caudatus and the variety Gibbosus 

speciosus, and a few others, if properly treated and 
allowed to fully develop their stems, are capable of 
forming pyramids flve or six feet in height, hung round 
with the long, graceful, tail-like racemes of bright­
colored stems, flowers, etc. It is w88te of time to plant 
them so many inches apart, 88 the plant.s will not 
have room to develop in such close quarters. When 
grown in vases or isolated in light, rich soil, the pecu­
liar character of these plants is brought out in a very 
striking way. They may also be used with good effect 
in sub-tropical beds, in company with castor oil plants, 
solanums, wigandias, etc.-K. , the 6arden. 

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

36 1 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 ill the construction. Our 
work goes to all parts of the country, and gives very 
general satisfaction. We shall be pleased to hear from 
those who contemplate building. 

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

r�ont. EleV'a.tin . 

Outside painting to be as fol­
lows : Roof, creosote ; front ga­

ble , dark yellow ; shingles above 
belt course, raw sienna ; siding, 
dark gray ; all exterior cornices 
and trimmings, dark olive green. 

... . .. 
To Oblalll One'. BearlllC. wUh 

a Watch. 
A correspondent of La Nature 

points out the following simple 
method of obtaining one's bear­
ings with a watch. 'furn your 
back to the SUll, then take out 
your watch and place the small 
hand in the direction of the 
shadow lDade by your body. 
Then imagine a line starting 
from the center of the dial of the 
watch and passing through mid­
day. The bisectrix of the angle 
formed by this line and the 
small hand gives the north. 

C.,c M!CI .... . a.I. ' -I -� I"I---
A COTTAGE AT CAMBRIDGE, MASS. 

Wood Carpet. 

The manufacture of wood carpet is a developing in­

dustry in Chicago. There are but four wood carpet 
factories in the United States-one in Philadelphia, 
two in Cbicago, and one in Racine, Wis. For several 
years after parquetry flooring was introduced into the 

United States, John W. Boughton . of Philadelphia, 
and L. Benedict, of Chicago. divided the wood carpet 
business of the entire country between them. Mr. 
Benedict now has a carpet factory in connection with 
his basket works at 40 Green Street , between Erie and 

Chicago Avenue, Chicago. He uses oak, maple and ash 
largely, though the tiner woods, such as walnut, cherry, 

mahogany, rosewood and ebony, are worked into the 
finer makes. Of oak alone about 200,000 feet a year is 
consumed. Ash and maple are next in amount of con­
sumption. 

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

The process of making wood carpet is comparatively 
simple, though the work must be done with exactitude. 
Carefully adjusted saws strip the lumber into the de­
sired thickness and width, the latter differing accord­
ing to the work required. The stuff is then subjected 
to the saws that cut it out in proper shape for inlaying, 
o form the fabric and flgure of the carpet. Th is must 

be done with much particularity, as each of the multi­
form pieces must exactly fit. The arrangement of the 
pieces and the gluing of them is done by lads, and 
looks like slow work, but yards are thus woven with 
fair celerity. Canv88 is glued on one side to give 
strength to the fabric. The carpet is then subjected to 
sand paper, and is finally finished with hard oil. The 
designing of wood carpet is tedions and expensive. 
Sometimes the manufacturer devises and works out a 
pattern at great expense, only to find tha.t it does not 
suit the popular taste, and lDust be thrown aside. The 
popularity of woods also fluctuates, as it does in in­
terior tinish. Plain white oak carpet is now . very 
salable, because it is cheap . finishes well, and is of last­
ing quality.-N. W. Lumberman. 

The Chimney Top. 
A long experience in burning wood fuel in both heat­

ing and cooking stoves has brought out a danger pOJnt 
in its combustion that may throw light on some of the 
unexplained fires that from time to time occur in both 
city and country, and especially in the country. Being 
much annoyed by rain running down inside the flue, 
writes " Observer" in the St. Louis Milltr, I procured a 

sheet iron cap for one flue and a 
fire clay T cap for the other. Af­
ter that time I W88 every now 
and then troubled with the flues 
being on fire, and in several in­
stances the roof took fire outside. 
After a long experience of this 
kind the iron cap was removed. 
and no tires have been in that 
flue or on the roof of that build­
ing. 

This led to a close watch 
over the ot.her building, which 
had the stove pipe enter into a 
fire clay pipe flue of six feet, end­
ing in a T top on the outside. 
The flre clay flue rises through 
an attic . The frequency of fires 
led to a very careful examination 
into all the associated conditions. 
Thus I find that the colder the 
weather is, there is not only in­
creased conbustion, but increas­
ed condensation of the elements 
of the wood carried up in the 
smoke, and, striking against the 
top cap, is retarded in its emis­
sion, and water and a tarry sub­
stance containing an inflamma­
ble oil is thrown back down the 
flue, and gathers on the top and 
around the opelJings of the top, 
often dropping on the roof. This 
substance is easily ignited, and 
the flue. the top, and the matter 
on the roof all burn with great 
force, and is a source of great 
and constant danger. I have 
trit'd burning zinc, sulphur, 
salts, etc. , but all fail. Direct 
draught. no obstruction by caps, 
and frequent cleanings are the 
only preventives of the danger. 
The soot. of itself, has little or 
no inflammability. - Fireman'.' 
Herald. 
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AN AMERICAN COTTAGE IN LONDON. 

Among the notable attractions of the American Ex­
hi bition now open in London is a shingled cottage, of 
which we give a drawing from the London Building 
Dews. 

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

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

The weapons of the Masai are spears (ombe1"�), shields This is put on a flat stone, or in the bottom of another 
(elongo), swords (ollalem), clubs tologuma), bows and pot, and hollowed in the center by a slap of the hand. 
arrows (oluiandai, orseiyet, ombaia), and knives The workman (or rather woman) then shapes the ves­
(ossirere). They cut their own clubs from the roots sel roughly by the hands kept constantly wet, smooths 
of hard trees. The shield is made of ox skin, of out the finger marks with a corn cob, polishes it all 
oval shape, about oj, ft. 6 in. long, and 2 ft. wide in the over with bits of gourd and flat wood, and ornaments 
middle. The hoes are made of " ebony." Formerly it with a sharp pointed stick. After drying for four or 
their spears and swords were made of hard wood, but five hours in a sha,dy place, it is stiff enough to receive 
now they import metal heads from their neigh- the bottom, which is worked in from another piece of 
bars, to whom they are also indebted for the small clay. A pot capable of holding two and a half to 
metallic ornaments worn by the women, having no three gallons occupies about forty-five minutes in 
iron in their country, and no knowledge of working it. manufacture. The shapes are very graceful a.nd true, 
Their spear blades are 18 in. long and 5 in. or 6 in. reminding one of the Pompeian amphora. The vessels 
wide. are used for holding palm oiL 

.. � . . . 
Ind ulltrlell and Handlerafill In Central ACriea. 

Handicrafts and domestic industries are neitber 
numerous nor noteworthy in this part of the globe, 
yet a few deserve mention. 

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

In Mambwe's country, on Lake Tanganyika, much On the road between Dar es Salaam and the Nyassa 
iron ore is :!melted. 'fhe kilns are larger than those country rubber vines abound, and, apparently, arE 
used by the Ajawa and Manganja. They stand about but little affected, except in the immediate neighbor-
9 ft. high, and are ft. in diameter at the base and 3 hood of the villages, by the reckless mode of tapping 
ft. at the top, and are built of clay plaster 4 in. to 6 in. employed. In many parts a native can still gather three 
thick They will contain nearly half a ton of iron ore. pounds of rubber daily. Another staple of the dis­
Charcoal is used for smelting. . trict is copal, which is found in many parts. It seems 

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

The Walunga are not behind other lake tribes in that this fossil resin exists, even in the richest diggings, 
their industries. Excellent pottery, as well as baskets, only in patches, as though it had been produced by 
is made in the country, and their millstones are built isolated trees. The natives appear nowhere to work 
into a sort of solid table in one piece, with a pit or re- the country systematically, but to sink test holes, and, 
ceptacle for the meal. Cotton cloth, too, is made in on finding traces of the resin in any part, to work that 
almost every village. thoroughl y. The resin now found underground, usu-

In Kairrondo the spears are long, and have short ally in red, sandy soil, i s  undoubtedly the produce of 

THE YANKEE COTTAGE NOW AT THE AMERICAN EXHIBITION, LONDON. 

fixed to a handle about 9 ft. long ; this is pushed before blades. The shields are made of buffalo hide, and are 
the culturist as he walks, cutting the roots of the about 5 ft. high and 3 ft. wide. Neither swords nor 
,;rass, and just scu:lll.ing the surface of the ground. knives are in use. The natives navigate the lake (Vic­
The Fatiko hoe is similar to that used in the Bari toria Nyanza), their boats being wade of planks sewn 
country, but instead of being mounted in the same or pegged together, and sometimes provided with a 
way, it ill fixed to a short handle in such a manner sail made of basuti, a colored stuff imported from the 
that the hoe is nearly at right angles with the handle. coast. 
This makes a very powerful instrument, digging into There are bLtcksmiths in Ukara who manufacture 
the soil for considerable depth. hoes. axes, and spears. Cooking pots of clay and 

In the Cazembe's country the people play on a kind wickerwork baskets are likewise produced. 
of rude piano, call marimba. The Waganda are celebrated for their basket-work. 

Throughout U smao the baobab (Adansonia digitata) Baskets are even nsed as vessels to drink from, one 
flourishes remarkably. From its bark the people make great shallow basket being the family drinking cup. 
very strong, pliable rope. In Ugara some of the From the inner ti8Bue of bana.na stems they make nap-
streams are spanned by grass bridges, called usisa. kins and pocket handkerchiefs. 

Palm oil is largely prepared in Uguha ; and in locali- The granaries of some tribes on Lake Ta.nganyika 
ties producing china clay there are large pottery works. deserve notice. They are built on posts, with floors 
Rua and Manyuema turn out artistic ironwork and raised about 3 ft. from the ground, 4 ft. to 12 ft. in dia 
the famous grass or palm fiber cloth. Cotton cloth is meter, and the largest 20 ft. high, without including 
also made at several places. and various wood s and the roof Those for old com are plastered over, and 
barks are utilized for particular purposes-one kind for have a small hole under the eaves for access, which is 
canoes, another for spear shafts, a third for mortars, reached by a notched trunk used as a ladder. Those 
a fourth for pestles. Matting and baskets of many for fresh corn am made of 11 ft. canes about 2 in. apart, 
kinds, wooden bowls, dishes, and drums, are largely with hoops of the same material every 2 ft. or 3 ft. , 
manufactured. There are also blacksmiths and copper- I thus allowing the air to pass through freely. 
smiths, but most of their metal W/mlS are procured The fictUe arts in the neighborhood of Tanganyika 
from the Warua. They have a species of cymbal im- have reached a high stage of development. The pro­
ported from this tribe, made of iron, in the shape of the cess adopted is as follows : First, rough clay and water 
letter U, and sounded by a piece of stick with' a head for one pot are beaten with a pestle like that used for 
of India-rubber. corn, till they form a perfectly homogeneous mass. 

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

PAT E NTS. 
l'IIelllln. l'IIunn &; Co. , i n  connection with the publication of the 

Scientific AUlerlcan. continue to examine improvements, and to 

act as Solicitors of Patents for Inventors. 
In this line of business they have had fcrrty year s' experience, and have 

now unequaledfacilUies for the preparation of Patent Drawings. Specifi­
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. l'IIessrll. Mun n &; Co. 
also attend to the preparation of Caveats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringement of Patents. AU 

business intrusted to them is done with special r,are and promptness. on 
very reasonable terms. 

A pamphlet sent free of charge. on application, con taining full inform­

ation about Patents and how to procure them; directions concerning 
Label�, Copyrights, Design., Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send, fru 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. 
l'IIU N N  '" CO., Sol1cUorll oC Pate ntll, 

OO! Broadway, New York. 

BRANCH OFFICE.-622 F Street, Washington, D. C. 
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Winter .alaee .. 
Dr. B. W. Richardson, in a recent number ot the 

Asclepiad, advocates the establishment of a series of 
winter palaces of health. Dr. Richa.rdson's proposal is 
to erect in suitable localities a series of palatial resi· 
dences of quadrangular form inclosing a large area. of 
ground, covered in with glass, and filled with play­
grounds tennis courts, sub·tropical gardens, and every­
thing that can contribute to health and recreation of 
invalids who require protection from inclement sea­
sons. The author sketches out one of these palaces of 
health on a certain scale. Fifty substantially built 
residences of two stories, to surround a square inclos­
ure or gardens, accessible by four grand entrances. The 
two stories or flats would form one hundred residences, 
each 60 feet deep, 25 feet wide, and fltted with every 
convenience for the invalid, every room to be main­
tained at an equable temperature. Four galleries or 
terraces would be formed on the roofs, covered by 
glass, and laid out in flower beds , each gallery 20 yards 
in width and 1 00 yards in length, making a promenade 
of a quarter of a mile. The inclosure would be also 
covered by a roof of glass forming an inner garden, 
resembling the Crystal Palace. A library, reading 
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room, (,,oncert room, theater, gymnasium, and baths iron and glass that has withstood atmospheric influ­
would complete the idea, making it possible for the ence in an exposed situation, and which in its propor­
most delicate invalid to spend the severest winter tions, grouping, and outline, despite adverse criticism, 
months within iti! precincts. The suggestion of the is a picturesque object in the landscape. Two of the 
palace of health or winter palace has been noticed primary conditions of health are light and sunshine, 
with approval by the Lancet, which regards it as a and if these elements can be abundantly provided with 
" practicable idea," affording good work for the medi- as little obstruction as possible, one of the great prob­
cal profession and encouraging native labor. The idea lems in the maintenance of health and vigor will be 
of Dr. Richardson has occurred to others, and has solved. and we shall have removed one of the chief diffi­
found partial embodiments in our winter gardens. The culties in the construction of dwellings of the hospital 
suggestion to inclose an area of park-like land, with class.-Building '

News. 
residences on the flat system, is a vaHt improvement . ===--==================== 
upon our hospital plan with its cooped-up yards and Plans and Specifications. 
inter-pavilion spaces. That a large area of ground can 
be covered with iron and glass, and rendered equable 
in temperature during the winter months, and genial 
to the senses, has already been proved by the aerial fa­
bric reared on the Surrey hills at Sydenham, which for 
more than thirty years has �ven pleasure to millions. 
The temperature maintained under this great glass roof 
is remarkable even in severe weather, as may be gath­
ered by the gigantic ferns and palms that luxuriate at 
the tropical end of the palace. This building then af­
fords a. unique instance of an articulated structure of 

Full plans, specifications, and sheets of details, com­
plete, ready for the builder, may be obtained at t.his 
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 any reliable builder at the prices 
named. Terms moderate. MUNN & Co. , 

361 Broadway, New York. 
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SILO BUILDING. 

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

Fig. 1. 

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

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

In my own barn, which has'a basement, the big bay 
was used_ This gives me silos 18 feet deep, which can be 
readily filled from above, as the barn is built on a hill 
side. The doors of the silos open into the feeding stable 
from below. While feeding from the top, doors open on 
to the main floor, and the silage falls down a chute. At 
Fig. 4 a cross section of the barn is shown : a is the 
driveway into the barn ; b, the :floor ; c and d are the 
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could probably be built for about $1 per ton of storage 
capacity. I have in mind one silo that was bui lt  as 
described on 2 X 10 inch stUdding, and lined up with 
one thickness of boards On this was put tarred paper . 
well lapped. and the silo was then filled, and · the silag-e 
kept finely. Of course, the paper must be renewed 
each year, but it is not out of season to say that this 
may be a desirable inside lining (or the silo. and on a 
small scale might be tried. 

As Maj . Alvord has said . . . Silos may be built with 
the usual build ing material, and may cost from 10 cents 

Fig. 4. 

building, but from the ease with which it can be built, silos, 16 feet deep, going down to basement :floor, E. 

and its adaptation to all sections of country where stones The doors out of the silo are seen, two above the floor 
are at a premium. and two below. A :floor on the big beam, F, gives a 

to *10 per ton, but cheapiy built silos have been found 
to do good service."  A No. 1 silo may be built for $1 
per ton capacity, and will be found . for a few years at 
least, t.o answer all the req uirements of a solid stone 
structure costing away up into the hundreds of dollars. 
and for this we have no less authority than Prof. Henry, 
of Wisconsin. who says about stone silos, . .  Don't build 
stone silos under any circumstances. Air gets to silage 
right through stone walls. Build of wood, with a good 

While the wooden silo may be quickly built, it must large storing space above the silos. 
at the same time be strong, and to that end the up and l If built out of doors, the silo needs a roof and also 
down studding should be not less than 2 X 10 inch stuff. drainage against surface water, but protection against 
When the silo is being filled the lateral pressure is great, 
and the studding should be put not over 16 inches apart. 
especially if the silo has a depth of 16 feet, which is now 
the general rule. The frame of this structure may be 
wholly of 2 X 8 or 10 inch stuff, or it may have six or 
eight inch square sills, and frame bents of square six or 
eight inch timber, filling in between them with stud-
ding, firmly fastening them to the sills and plates. 

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

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

As it is very necessary that the foundation of a silo 

,r& y 
Fig. 2. 

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

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

The matter of the frame settled the way of making 
the .wall air-tIght and durable is to be conSIdered; and 
as good a plan for a cheap silo, and one which promises 
greater durability than boards or paper, IS to dispense 
with the inside lining board, A, Fig. 2, and also the 

, 

dead air space " JOHN GOULD. 

Portage 00 , Ohio. 
" ' 8 I .,  

PEDESTAL TENONER. 

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

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

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

A. 2 X 10 inch stndding cut with shonlder to lit wall. B. plank bedded Into 
mortar into which to toe-nail the stndding, A. C, .tone wall. D, ont­
side bank of earth. E, 1Ioor of silo of ponnded clay or concrete mor­
tar. F, inside linlne: of silo, Inch lnmber. surfaced. G, tarred paper, 
between donble lining. H. inside lining of rongh inch lamber. 

By an ingenious arrangement, the heads are raised 
frost is not needed, as a mass of from 50 to 400 tons of and lowered independently of each otber, or may be 
silage at 800 is its own protection, a fact that was amply adjusted together to any desired height above the 
proved in Wisconsin the past winter. The partitiolls carriage without altering their relative positions. The 
in a silo must be well made, but I am inclined to think l OpeS, being hung on the same yoke with the tenoning 
tbat where the silo is not over 14 feet in width, planks heads, when once set, require no further attention. with two edges, resting in grooves at the ends, will be They are, however, provided with both horizontal and 
strong enough to bold the silage, for they can be placed lateral independent adjustment. 
in position as tbe silage is being cut in. After the silage - The pulleys on the cutter head spindles, as well as the 
has �ettled and becomes matted together, there would main driving pulley on the counter, are placed between 
not be pressure enough to throw them over as our silo the bearings, and all the other pulleys placed close to 
or pit is being fed out. Wben pit No. 2 is being fed 
out, the partition can be taken down a plank at a 
time. If this is not thought sufficient, then a row of 
2 X 4 inch scantling can be set up with tarred paper on 
each side, over which siding can be put, leaving an air 
space between, and making a durable separation. A 
doorway can be cut through, and instead of doors, 
strips of boards can be put crosswise on both sides of 
the doorway as the filling progreBt1es. and can be as eas­
i ly removed when the feeding takes place. 

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

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

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

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

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

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

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

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

The advantages a.re very evident. Fig. 3, we have 
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weigh three or four times as much as the obelisk. I saw 
a stone whose -estimated weight was 880 tons. The 
builders of the pyramids counted human labor lightly. 
They had great masses of subjects upon whom to draw, 
and most of their work was done by sheer manual labor 
and force. 

" There are stones in the pyramids thirty feet long 
which flt so closely together that you may run a pen­
knife over the surface without d iscovering the break 
bet ween them. They a.re not laid with mortar either. 
There is no machinery so perfect that it will make two 
surfaces thirty feet in length which will meet together 
in unison as these stones in the pyramids meet. They 

Fig. 1.-A HORSE IN GOOD CONDITION. Fig. S.-BAD EFFECTS OF INCLINED FLOORS. 

the rapid deterioration of the limbs, and the general 
degradation of the race. The permanent dampness of 
the bedding affects the soundness of the feet of horses. 
The ammoniacal gases with which the atmosphere is 
saturated affects the eyesight and the respiratory or­
gans. Fig. 3 offers a striking example of the sad effects 
pointed out. This represents a cavalry officer's charger 
of good breeding, but " over at the knees " and low at 
the withers, that is to say, deformed, and this, too , 
bI Ought about by the inclination in the floor of the 
stable in which he was reared. 

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

seen, shows an animal badly put up. Fig. 1 represents I were undoubtedly rubbed back and forth upon each 
the same officer on another horse, which, although no other until the surfaces were assimilated to each 
better bred than the other, still shows much better other. "  
traits, i n  that he was put on a horizontal floor before 
his growth was completed. The difference between the 
two types is very striking. 

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

• • • • • 

The Pyramid •• 

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

.. There were blocks of stone in the pyramids which 

Moulder.' Sand. 

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

Fig. 2.-STABLE WITH HORIZONTAL FLOORS AND HYGIENIC DRAINAGE. 
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SIIALL CITY DWELLINGS, PARIS. 

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

ltIea.orelDent oC ltIa.onry. 
L. D. W. , of Waverly, N. Y. , submits a dimcult ques­

tion to answer. He states that a dispute lies between 
a certain party and a mason as to how rough rubble 
or foundatiou masonry is to be measured ; whether any 
allowance is to be made for corners, or whether the 
calculation of the work done is to be based upon

' 
the 

total outside dimensions. 
The custom differs in different places. Should the dis­

pute go to a j ury, the verdict, I believe, in absence of a 
definite understanding or writtEn contract, would be 
given to the mason in accordance with the custom of 
the locality in which the work is done. 

SIIALL CITY HOUSES, PARIS-Il1,OOO. 

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

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

No one can settle a dispute in which there was no def­
inite understanding between the parties involved. My 
advice to L D. W. is to figure out the actual cubic con­
tents of the stone work, deducting, of course, all the 
openings, and allow the mason for turning the corners 
the BaIDe price M is paid for face work to rubble mason-
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ry per superficial foot. Thus for each corner it would be were due to chemical action did not occur to the har­
twice the height of the rubble wall multiplied by the bor engineer till last year. He then mentioned the 
thickness of the wall, when both walls are of the same matter in a paper communicated to the Institute of 
depth ; but should one wall be thicker than the other, C ivil Engineer!!, the paper being printed in the first 
then the height of the thickest wall multiplied by its part of the Transactions of the Institute for 1886-87. 
thickness plus the height of the other wall multiplied The remarkable point in regard to the graving dock 
by its thickness will give the true area required. at Aberdeen is the rapidity of the chemical action of 
Some arrangement of that kind ought to be made, for the sea water upon it as compared with the length of 
it is certainly more expensive to tum a comer than time that similar action has had opportunity of taking 
to lay a wall straight away. effect on sea works. We understand the greater effect 

Supposing there were no openings to deduct in the I is ascribed to the fact that the pressure of the water in 
problem given, the actual amount of masonry would the dock is much heavier than is the pressure of the 
be 2,33 1% cu. ft. , and the amount to be paid to the water on the sea works. In the former case the pres­
mason on the front wall extra for the two comers sure is from five to eleven pounds per square inch ; in 
would be : the latter it must be very light, except when the 

9 X 2 X 2 = 36 t  
9 X 1% X 2 = 27 ) = 63 

sq. ft. , and the allowance on the 
trench wall comers would be : 

2% X 2 X 2 = 10 + 10 = 20 

83 sq. ft. 

Total allowance, 83 sq. ft. at the face work price to 
rubble mMonry.-C. P. K. 

. . . . .. 
F'allore oC Concrete Dock Works. 

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

Within the past quarter of a century a great number 
of sea works have been formed of Portland cement 
concrete. At Aberdeen itself there is a breakwater of 
nearly a thousand feet entirely formed of concrete. In 
various ways it has required patching since its con­
struction fifteen years ago, but the idea that its defects 

SIIALL CITY HOUSES, PARIS-Il1,OOO. 

waves drive heavily against the works. Till the pre­
sent time there does not appear to have been any in­
vestiglttion as to the chemical action of sea water upon 
concrete. 

Now that science has been called in, and has made 
the discovery that concrete must give way before the 
sea, it will be the task of chemists to look out for some 
countervailing substance �hich shall prevent the de­
cay that seems to be inevitable. It is something that 
science has shown the danger that is being run. It 
will redound more to the !...onor of scientific men if 
they can indicate the means by which the impending 
calamity can be avoided. The subject came before 
the Harbor Board of Aberdeen recently, and they re­
solved to hold a meeting of the whole board in com­
mittee to consider the matter. -Dundee .Ad'Oertiser. 

SMALL CITY HOUSES, PARIS�M. A. RENAULT, ARCHITECT. 
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KALE'S DESIGN FOR THE GRANT KONUKENT. Prosperity, represented by a female figure supporting 
We present herewith drawings of the elegant design the hom of plenty in her left hand, with her face and 

by H. A. Male, Albany, N. Y .. for the Grant monu- right hand raised toward heaven in an attitude of 
ment, to be flrected in Riverside Park, New York. The prayer, thanking the Lord for his grace and goodness. 
following is a description: On each of the four corners of the second terrace we 

Mausoleum.-Outside dimensions, 60'X60'; inside have more figures, representing Grant as a scholar, 

dimensions, 30'X30', containing the sarcophagus, to with a book in his hand, absorbed in study; as a colonel 

which we have access through two large arched before his regiment, standing in an attitude of atten­

entrances opposite each other, sarcophagus and sur- tion, with folded arm� waiting for the bugle call; as a 
mounting figure (an angel with palm leaves) to be general, in a commanding attitude, his right hand 
made of white marble. Ceiling of mausoleum to be. grasping a drawn sword, with his left band on the 
rib'arched and supported by pillars, as shown by plan. scabbard; as a. statesman, respresenting Grant holding 
The monument proper to be reached by opposite ter- a roll of parchment in his left hand, about to deliver 
races, three in numbflr, as shown by drawing. An an address. These figures to be in bronze also. On 
equestrian figure of Gan. Grant, with drawn sword, sur- each four sides of the lower base of monument there 
mounts the whole. At the base of the column we have will be an inscription as follows: 1st. "Strong in 
four arched panels containing figures representing, first spirit." 2d. "Steadfast in friendship." 3d. "Patient 
(Eternal Friendship), two soldiers, representing the In suffering." 4th ... Brave in death." These mottoes 
North and South, standing with clasped hands with to be conca.ved on surface of base, the letters "Gao. 

their guns resting on the ground, a figure represent·· 
ing Peace elevated in the background abont to crown 
them with laurel. The opposite panel representing 
(Strife) two figures, the North and South, engaged in 
mortal hand to hand combat, with the figure of Liberty 
elevated in the rear in an attitude of deep sorrow. with 
her head resting on her folded arms. The right hand 
panel representing (Honor), Grant, standing·with one 
foot on the White House steps, a figure representing 
Honor elevated in the background holding the Ameri­
can fiag in her left hand and about to crown him with 
a wreath. The left hand panel representing (Abolition 
of Slavery) figures, male and female slaves, with their 
fettered hands upraised, the figure of Justice elevated 
in the rear about to sever their chains with her sword. 
These four panels to be in bronze, in- balls-relief-the 
four corner figures representing respectively: Liberty 
defending her honor, the figure o( Liberty standing 
in a defensive attitude, holding the American flag in 
her left hand and partially enwrapped in its folds, 
while her right hand contains a. drawn sword. Slav­
ery, represented by a negro slav� standing in an at­
titude of deep sorrow, with fette�d hands, and his 
head resting on his breast. Peace, a female figure, 
with outstretched arm containing an olive branch. 
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U. S. Grant" to be made of bronze and aftlxed to 
column. The entire structure to be of granite. Main 
column and pilasters to be highly polished, also inscrip­
tion tablets and lower base of monument containing 
mottoes. Height of whole about 80 ft. Approximate 
cost, $500,000. 

... e·. 

Mlou'e Writing. 

The Newcastle Weekly Chronicle says that Mr. Proc­
tor has sent three specimens of his skill in microscopio 
writing. .. One of them is the Lord's Prayer written in 
less than a half ring marked by a penholder smaller 
than an ordinary pencil ring. Another is the !lame 
prayer occupying a space slightly over the half ring. 
A few touches of the pen have given the latter specimen 
the appflarance of the sun rising out of the sea. The 
third specimen is in some respects the most striking 
and curious of the three. It is the Lord's Prayer writ­
ten three times over on three straight lines a shade over 
two and one-half inches long. The writing in this case 
is so straight and minute that the three lines look to 
the naked eye like three ruled lines. And yet, when 
placed under a magnifyinJt glass, every word is seen to 
be perfectly distinct."-Knowledge (1886), p. 362; Jour. 
R. M. S. 

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

The illustrations herewith show a ventilating fan, 
and means for adjusting the hub thereof, by which the 
blades can be readily fixed at any desired angle of in­
clination, by simply loosening three nuts on bolts pass­
ing through the hub, thus increasing or diminishi�g 
the capacity of fan and power required. The hub is 
divided in two vertical sections, with opposing integral 
rings having a series of recesses, and a series of trian­
gular projections with angular spaces between them, an 
annular recess separating the ring and projection of 
each section. When the two sections are united upon 
an axle, the flat surfaces of the triangular projections 
and the ring come in contact, forming a close joint, 
and a series of irregular openings in the 
edge, formed by the registering angular 
spaces. When the hub is slid npon the 
shaft, the fan rods are entered in the 
irregular opetl.ings, a groove in the rod 
being made to engage a concavity in the 
ring. The fans may then be given any 
desired inclination by turning the rods 
more or less to the right or left. when 
they will be held by the engagement of 
the lower portion of the rods with the 
ring, the two sections of the hub, when 
the rods have been placed in position, 
being held in positive, yet detachable, 
connection by a series of bolts. 

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

For further particulars touching this 

The " A.lderJ ,. "  and " Penn " Old Me'hod Koofto&, 
Plates. 

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

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

CLARK'S ADJUSTABLE HUB VENTILATING FAN. 

invention, address the patentee and manufacturer, ' whose qualities are so accurately specified by the 
Mr. George P. Clark, of Windsor Locks, Conn. makers that the purchaser knows exactly what he is 

THE SHAW " GEARY IRON FRAlIE lIELLS. 
We illustrate a new style of electric alarm bell into 

whose construction several features of good construc­
tion enter. The makers have been quick to recognize 
the we,ak points of ordinary bells, and have effectually 
remedied the defects . incidental thereto in the one we 
now are describing. 

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

The contact points are made of platinum and are 

THE BHA. W " GEARY !ROlf FRAJ[E lIELL. 

riveted in place. This is a very important feature of 
construction, as if soldered or screwed they are liable 
to work loose. The binding posts are long enough to 
receive a double wire, and are made after the design of 
the English binding post. The resistance of the mag­
net is 3J.4 ohms. 

The manufacturers' address is Shaw & Geary, 53 
North Seventh Street, Philadelphia, Pa. 

buying. Thus the " Penn " plate is guaranteed to con­
tain 40 lb. of tin in every box of 20X28 sheets. The 
sheets are guaranteed perfectly square and flat. This 
introduces an element of economy. as there is no waste 
of metal on account of untrue shape. Special shears 
have been adopted in the factory in order to secure 
this quality. They are also guaranteed to hold all the 
coating possible for any plate to hold, to last longer on 
a roof than any other old style plate, and to be perfect­
ly assorted. The .. Alderly " brand possesses all the 
merits of t.he " Penn " plate, except that it is not so 
heavily coated. 

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

. . . . .. 
Gl adslone Brleks. 

Brick for the new court house being erected in Pem­
berton Square, Boston, comes from the yards of W. E. 
Gladstone & Son, Hawarden, Wales. Delivered in 
Boston, they cost $45. 50  per 1,000. They are packed 
in barrels, each barrel containing only twenty-seven 
bricks, 9 x 4% x a� inches each in size. On the top and 
bottom of the brick there are groves 6%" X l %"  inches in 
size, 1 inch deep, designed to hold flrmly the mortar 
when pressed into it. These products of an ex-premier's 
brick yard are warranted not to change in any manner 
with age, save to grow slightly darker. The process 
which is followed in their manufacture occupies thirty 
days. 

PATENTS. 
Messrs. Muon & Co., in connection with the pub­

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

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

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

We also send, free of charge, a synop8is of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

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

BRANCH OFFICE.-622 F Street, Washington, D. C. 
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CEMENT TESTING MACHINE. 

The condition often imposed in cement testing, viz . •  
that the strain shall be applied at a certain specified 
rate, necessitates a more regular application of the load 
than can be obtained by hand. In order to gain this 
end, various expedients have been adopted, such as 
using water or sand as the weight and allowing it to 
flow through an orifice into a vessel fitted to a lever. 
In more recent machines a weighted lever has been 
allowed to descend gradually by means of a cataract 
cylinder, so as to increase the leverage until the speci­
men broke, or a spring has first been weighted by a 
vessel of shot, and then the shot has been allowed to 
run out, relieving the spring and allowing it to exert 

a steadily increasing tension on the test 
piece. In Porter's cement testing ma­
chine. which we illustrate herewith, both 
a cataract and a spring are used, but the 
arrangement is entirely different from 
either of those mentioned above. On the 
b8ol!e of the apparatus is a vertical oil 
cylinder having a piston in it. There is 
a valve which permits the oil to flow 
readily from the upper to the lower side 
of the piston. but it cannot return from 
the lower to the upper except throngh a 
passage commanded by a cock. On the 
top of the piston rod is a sliding frame 
on which is mounted a strong compres­
sion spring with its opposite end taking 
against a solid abutment. The sliding 
frame is also connected to the beam at the 
top of the machine by a tension spring, 
and the lengths of the two springs are so 
arranged that when one is loaded the 
other is relaxed, and vice versa. 

Before a test is made, the piston, piston 
rod, and sliding frame are all raised �o­
gether by means of toggle levers and a 
screw. These levers are pivoted to the 
cylinder at the bottom. and at the top bear 

against but are not connected to the frame. After the 
frame has been raised, the levers are screwed back, the 
oil in the cylinder meanwhile resisting the force of the 
spring, which has been compressed by the rise of the 
sliding frame. The sample briquette of concrete is then 
placed in the jaws, and the screw below them tightened 
to bring the index, which is connected by rack and 
pinion to the sliding frame, to zero. The valve is then 
opened, and the compressed spring forces down the 
piston at a regular speed. The extensi.:>u of this spring 
produces an equal elongation of the tension spring 
which connects the sliding frame to the beam, and thus 
the strain is transmitted with a uniform increase to the 
sample until tha latter breaks. When this occurs, the 

CEDNT TESTIlfG MACHINE. 

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

The machine, which is made by Messrs Elliott Broth­
ers, of London, is small and compact, and by its aid a 
large number of tests can be made in a short time. It is 
arranged for briquettes of one square inch in section.­
Engineering. 
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31perior Copper Weather Vanes THE " AUTOMATIC " 

. 
1 

]>EXT£1\)I\OTHEf\S' ENCiLISH SH'N�lE. STA l NS -:- BLIND AWNING FIXTURE. GILDED WITH PURE GOLD 
�OWIB OUAUH'rS, CHURCH ClIOSSES, lUlIALB, ITC. 

Vanes made from an,. 
Drawing or Design on 

Short NotiCe. 

T. W. JONES , 
SUCCESsOR TO 

CHAS. C. DRIGGS, 
V. W. DALDWIN, 

Removed from 213 Pearl 
Street to 

188 Front Street, 
Near Maiden Lane, 

NE"W" YORK. 
mustrated catalogue of over 250 designs, mailed to any address on receipt of 9 two cent stamp, 
half '�he postage. 

Tbey 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 

=-,,!!,==:J of the blinds. 

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

:11'. O. NORTH &; CO., DlanuCaetureR, 
2'16 Devon.hlre Street, Boston. 

CEO. • MARBLE, Sole Manu­ractu rer of THE ACME WBENCH. 
The best made, all steel, and warranted, 8 sizes. 28 to 82 South Canal Street. Chicago. U. S. A. 

Are made of the very best English Ground Colors, and contain no benzine, water, or 
creosote. They have been thoroughly tested by some of the best Architects in the country 
during the past three or four years, and the colors are more lasting than any other stain. 
The price is 75 cents a gallon for any color. We would advise Architects to specify Dexter 
Brothers' English Shingle Stain, and . note the number on the Sample boards. Send for 
Sample Boards of �olors . DEXT ER BROTHERS, 5 5  and 57 Broad Street, Boston Mass. 

ALL OUR FURNAC.ES ARE 

Klein's Steel Plate Tubular Furnaces. 

A BSOLUTELY 
Gas Jight 
Constructed with Simplicity & Economy. 

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

ReqUIred Every Year til 
Put The�

. 
in Order. I H!\S more radiating surface than any Hot Air Furnaces ' 

made. Every Joint is a Steam Boiler Joint. Adapted , 
for Heating Dweillngs, Stores. Churches. School- I 
houses, etc. 

lUlmFACTtlBJIID BY 

Klein Furnace Co., 
2150 and 2154 North Ave., Rochester, N. Y. 

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

Furnace. Every Heater Warranted. 

Arehi teets, + Builders, + and + House + Owners 
Should use our Lead Covered Eleetrlc Con-

ductor .. and Cables for circuits for Electric Call OOOQJ\OO 
Bells, Annunciators, Electric Gas Lighting, Incan-

descent Lighting, or for communication between Residence and -. 
Stable, etc., and avoid the vexation and inconvenience of broken, .. leaky. or grounded circuits. Our Cables are moisture proof and can be em-

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

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

Standard Underground Cable Co. 
GENERAL OFFICES : 

No. 91 FIFTH AVENUE, PITISBURGH, PA. 
Brue' om_ . { TeleP •• '" BolldlDg, Cortl.Ddt St.. New Torlt. • 119 Baat ... 1808 I!i'ree'. Chleago. 

MANUFACTURERS OF 

The WARING ANTI-INDUCTION and BUNCHED CABLES, and 

ACHESON COMPOUND CABL& 

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

L ight L eaded Cable. (containing one or Dl.ore eondueton) Cor un In Houns. or 
Cor connectinc Residence and Stable. 

All Work Guaranteed. Send for Illustrated Circular. 

MINERAL WOOL! 
I N DEST R U CT I B LE .  FI R E-P ROOF. SOU N D-P ROOF. 

FROST-P R OOF. VE R M I N-P R OOF. ODO R LE SS. 
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 Covering!! for Steam Pipes and Boilers. Best non­

conductor for all surfaces, Steam or Flre Heat. Will not Char, Crack, or Burn. 
Easily applied and removed by any one, and · is indorsed by IDsurance Com­
panies. For full information and sample free, address 

Western M ineral Wool Co., 
Box 1 23. C L E V E LA N D, 0. ' 

----------------------------------------

.o1a.r %rOD. 01ad.. 
This is a Cast Iron Casing, lined .with tin or galvanized iron, to 

prevent direct radiation of heat in cellar ; four loose panel s lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with­
out dIsturbing the Hot Air Pipes ; it has sliding panels for feed door 
and smoke pipe to allow for expansion ; it has also a dust flue and flue 
door for Damper. We claim this to be the most 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 for 
access for repairs, without requiring, as in a brick set, so large a space 
to work in. It is much su:perior to the ordinary sheet iron casing , 
both for durability and effiCIency. It is not necessary to remove the 
casing or Hot Air Pipe to dean out, or repair, or even renew or 
change the heater. 

The Leibrandt & McDowell Stove Co. , 
P H I LADELPHIA and BALT I MOR E. 
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WOODWORKING MACHINERY. , O!  
.. II< I I  1!1 �  
Ii J  il �  � j  e gl 
, i 4 '"  

Improved ChabI. Bed PlaDer. 14 i 

T H E  " I D E A L " 
PATENT TILE-LINED BATH-TUB. 

Perfection of Cleanliness and Durability. 

SHARPLESS & WATTS, Patentees, 
BAKER BUILDING, 

11)24 CHESTNUT ST., P H I LADELPHIA. 
Seud for Illustrated Circular and References. 

L. :alI:A.N' A.SSE, 
IMPORTER AND lIlANUFACTUREa. 

88 Madison Street, Chicago, fll. 

ARCHITECTS' AND SURVEYORS' SU PPLIES, 
Drawln" Tool., Pape", Tape8, 

(lhun., Colors, Inks, ete. 

Improved LEVELS ter Builders and TIIIDg. 
Illustrated Catalogues Sent on Application. 

1 89 .&. 191 La Salle 8t. ,  

(lHICJAGO, ILL. 
Front 8; Ornamental 

The late st im­
proved, C. e., the 
bo88 to Engineers, 
Architects. Build­� Contractors, 
Farmers, and all 
others requiring a 
low price Leveling 
Instrument f o r  
lIT8iHnIr, measuring Jieigh� squaring, 
or i!'ettmg any de­
sireCl angle. De­
scriptive circulars 
furDished on re­
ceipt of stamp. 

.. OHl'i W. HARnON, 
65 Haverh1ll tHreet, Boston, MasSo 

ORNAMENTAL BRICK 
Brick and Terra-Cotta fur­

nished from any design. 
Bricks for Arches ground to 

suit any radius. 
Equal in Quality and Color to Philadelphia Brick. 

JA.IE8 R. BEGeR .. co., 
WllmingtoB, ))el. 

I / f- /' \ � �") " \ -::� ';:G?'P� �IjSt:.S: :/ -y � �L' ... <,-,<-�� "':' �1 7 \,���: " J E 
_ � <_L- Sq t�SS B R A.SS : . .  'R.l ' <-) ' ''''\''-.o� -.: -.j' 

Mention th� paper. 

RUTHERFORD'S 
METALLIC PAINT 

WARRAN T E D  NOT TO 

FADE, SCALE, OR CRACK 
REQUIRES NO DRYER. 

RUTHERFORD & BARCLAY, Manufacturers, 
305 Chestnut St., Phnadelphia. 

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

will no doubt interest Architects, Builders, and Roofers to learn that DIS 

visit has resulted in the following arrangement with the makers of our 
guaranteed Roofing Plates. 

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

" Gilbertson's Old Method " Roofing Plates. 
IC 14x20 120 1bs. IC 20x28 240 1bs. 

IX 14x20 148 " IX 20x28 296 " 

" Camaret " Roofing Plates. 
IC 14x20 1 10 1bs. IC 20x28 - 220 1bs. 

IX 14x20 138 " IX 20x28 276 " 

The arrangement is also now in force tha.t no waster. of eitJter of the 
above brands will be sold to any one in England, nor will they be shipped 
to tbe United States. 

MEROHANT a co., 
Phil.a4ielphia-, Chicago, New York, London. 

. . PLATE.SHEET & LOOKINC CLASS Depot GLAS S PHILUP SEMMER a. COMPANV. 

No "'&.8 .JO DEISRoss£a.S1. 
·' WR I T E  EOR QUOTATION5. , >  NEW YO RK. 

F::�l�::i��J�J�:=::'lrom Bullde": 
!-I1l!.o:.��l�!r N . •  T., says : "I have 

'- am much pleased with it. 
�-'--'"', -'"- miles through inch boards. "'-•. ' -::-. '-:;: '!W,e; ." "�'o!, good for rabbeting ; having rabbeted 

fewdaya since we had 1IOm8 1110 small drawers 
dl'llllll1;ore =., ••• 'wu. power mill wanted 50 cents each for making th�m. 
pOlverma(lhiDlery l made them...l.and saved$25above good wages on the Job. 

wlll be sold uN TR I A L .  
nmcba .... l' can have ample time to teet them l� hIs !>WD shop and on the work 

to do. De�criptive Catalogue and Price LIst Free. 
&. .. OHN BARNES 00., No.o61 . . • •  RUb� se •• RockCord. In. 

C H A S E L I TT L E  59 F U L T O N  ST. 
, J.Ve� Y"ork.. 

Silver Medal on ToolS Awarded by Amer. Inst. 1886. Medal " Superiority " for 

W. F .  Ie, J .  Barnes' Workshop MACH I N E R Y. 
New York Agency_ Factory P rices. 

PATENT FOOT POWER MACH INERY ! 
THE LlTlST AND JlOST DlPBOVED. 

Scroll Saws, Circular Saws, LatheI', 
Mortisers, Etc. 

T H  E I I  A C M  E "  C I R CULAR  SAW, 
FO R FOOT A N D  H A N D  POW E R, 

IS SUITABLE FOR VARIOUS KINDS OF WORK, IN CUTTING-OI'I' .. BIP­
PING. MITRING, RABBETING, GROOVING, ETC, HAS POW'ZKII'UL 

TllJCADLlIl MOTION, MACHINlIi-CUT GEARS, ADJUSTABLE TABL. 
AND GAUGES, CUTS RAPID AND IS EASY TO OPERATH. 

P R I C E  WICh Two 7·1nch Saws. $40 0 0  ' . , BOXED ll.EADY FOR SHIPMENT, • 

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

.aehlnes on Trial. Catalogue :Free. 

SENECl FlLLS MFG. CO., 21& Water St., SEIECA FALLS, N. Y. 

SEPTEMBER, 1887. 

E. l H. T. ANTHONY &: CO., 
591 B1'oadtcay, N. Y. 

Manufacturers and Importers of 

PHOTOGRAPH IC 
I NSTRUMENTS, 

Apparatus and Supplies, 
OJ!' EVERY DESCIDPTION. 

Sole Proprlelors of the Palent 
Detective. Fairy, Novel. <lnd 
Hicycle Camel'n", and the Cel .... 
b" Rted Stanley Dry 1'late8. 

A mRtenr Out81 8 1n great varie­
ty from $9.00 upward. Send for 
Catalogue or can and examine. 

:0 . , '= " -,:_'",, t':f:.�' EBtab-

A New and Improved 

Metal Roofing Cement, 
.. ust Patented. 

Thl. cement wtth.tand. the elements lu winter and summer. It does not crack and costs only one quarter whaL soldering costs. Once put ou, It 18 there alway •. 
State rights to manufacture for .ale to the right par­tlet!. For further Information address 

HJUlIltY II'REI. Patent .. e. KRnSRs, III. 

MANUFACTURED BY 
CUSHMAN B R OS. & CO., 

BOSTON. MASS. 
A ll Shades and Uphol8tery Goods at 

Bottom Price •• 

ESTABLISHED ISM. 

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

G 8 ( (I'8 0 0 S (  8 0  I II 8 S .  
WROUGHT IRON HOT WATER BOILEBS 

A SPECIALTY. 

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

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

:.:=» :EI or :EI :E'I.. :J:) :EI  "V' X J.V :EI • 
387 S. CANAL ST., CHICACO. 

AUT�MATI� 
A I R  V A L V E. 
For STEAM COILS 

and RADIAT ORS 
BInet and IDdlreet. 

Most Simple and 
ael lable Air  Valve 
Made. NothlnK to 
Cet Out of Order. 
Has No Movable 
Piece. N o  Loose 
T h i m bles to FI, Off. 
Every Valve Is Thor­
OUKh l, Tested, and 
Warranted to Clve 
Satisfaction. 
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THORN SHINGLE & ORNAMENT CO., 
BOLE MANUFACT URERS OF 

T h e  Best and C heapest M etal l i c  R oofi ng 

�ES AHD SH:EHGLBS 
YET O F F E R E D TO T H E  B U I LD I N C  TRADE. 

The Horseshoe Spring-Look Shingle (Patten's Patent) just out. This Shingle can be put on in one-half the time it requires with 
any o�her shingle no.w in the market. Is cheap, durable, secnre, thoroughly water-tight and makes a good appearance as a roof 
covenug. Two (2) _ 

mHORN'S PATEVr ROOFIUIl an" WALL TILES the most perfect and Unique Roof, Gable, Tower, and Wall covering, 
I 11 n II II , �et produced in metal. On the roof in appearance they are like terra 

cotta earthen tiles, and are better, and half the cost. Four ( designs or sizes are made. All the above goods are packed a square to the box and de vered f. o. b. cars in Philadelphia. 
For particulars, price lists, etc., address 

THORN SHINGLE & ORNAMENT CO. l �'h & Callo"Whlll S&reet., Philadelphia, Pa. --------------- -_.- �.-- ---- -

:M:aOl11.:n.ery· ! Cast I ro n  Cas and Water Pi pes 
I �  to 48 I N O H E S  DIAMETE R .  

:M:ak.:I.:n.g Br1.ok 

MACH I N E S  OF 1 0,0C)0� 2&,000, &0,000 B R ICKS P E R  DAY CAPACITY. 
BRlI(lTBD SUBJECT TO TRIAL AND APPBOV AI.. 

03S:.A.MElEB.&, ElB.OT�:mB. .., 00., 
PHILADELPHIA, Flfty-Heo •• S&., below Laac_&er Ave. 

i , ' • ' It 01 . � SectIon of Copper-Wlre.Sewed UlI"ht Donble Beltl , �  all ada ted to noe on 
'C... �II cone pullep and other hard places. Manufactured.by the pI:Gn .. ;i.TI�G CO., Con. �,.' ... cord. N. II . AII!O manufllcturers of Staple and Spec\8I Grades of Leather BeltiJJg and the 

� .. HERCULES" Lacing. Bend for catalogue No. ll3. 

W O O D W AT E R  PIPE. 

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

H E N R Y M A U R E R  a. S O N ,  
llANUF ACTIlRIIlRS OJ' 

FIRE-PROOF MATERIAL 
Of every de&crlptlon. Hollow Brick made of Clay for 

Flat Arche •• Partitions, Furrlnjl, etc. Porous 
Terra Cotta, Fire arlck .. etc., etc. 

Oftlee and Depot, 420 East tId St., New York. 
WORKS PERTH AlIIBOY, N. J. 

WO 0 0  W 0 R K I N  G 
MACHINERY 

FOR 
Chair. :Furniture and 

Cabinet Mill .. Pattern Inaken' UBe, ere. 

��=== Rollstone Machine Co. 
48 Water st., Fitchburg, M •••• 

" n'''n'''''\\''''� � 
'\ - - -

Lljlhtning and Green River Screw Plate •. Bolt Cutters, 
hand and power. Drilling Machines, Punching Presses, 
���e'8���f

o
�ii!i-.:';�l'.\t�:" and other Labor Saving 

Wiley & Ru •• ell Mfs Co., Greenfield. ilia"". 

A.Wyctul & SUa 
E L M I R A, 

N"_ v. 

BRAY & BRECK, 

Stainod Glass Works, 
35 and 37 Province St., 

BOSTON, MASS. 

BlIND FOR 

IlIu.trated C.talogue and Prlee List. 

J .  M .  STUTZMAN, 181 Wll liam St" New York, 
.1J

e
�}'oof��a"!��� 

S t e n e !  I Cutting. 
D i e 8 ,  B u r n i n g 
B r a n d a , D o o r  
P l a t e s, S o a p  
Moulds, Seals, &c. 

Liberal discount 
to Agents. 

Price for Tool Stamps, 15 cent. per letter up to " In. 
Post&lle, 10 cents additional per stamp. �llf � '  4t�

ve
'RUSH. 

Gilld Medal® 
Franklin In-

stitute. A ItlIdtimate artists' and 
draughtsmen's tool. Applies color by 
a jet of alr. Greatly economizes time 
In mechanical, engineering and archl­
tectnral draqghtlng,_ Send for de­
scriptlon. AIR BIlUSH M FG. CO. SO Na""au St., Rockford, III.  

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 

GrLo'O'oms-r:m::a. ZEl.ON" �OR.:K.&, 
C LOUCEST E R  CITY , N • .I. 

SAlIUEL R.  SHIPLEY. Prest. .TAMES P. MICHELLON, Secy. 
HENRY B. OHBW. Trefts. OFFICE, WILLIAM SEXTON. Supt. 

6 '  North Seventh Street, P hiladel phia. 

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

Capacity Quickly Increased or Diminished .  

Self-O i l i ng Bearings. Light R u n n i n g  
Durable. 

OIlLERS and STEAM PIPES 
C_.e ... ,I •• • r Mea_. 

FOR GAS AND 'W' A'XER PIPES. 
Prevents Sweatlna and Freezlna. ' Tile Belt l'foa.cJoaduter ofH.aUad Cold In the World , SeDd for m .. traIed d_pU.' CIreular, and ...... \hI. peper. 

1 43 Worth Street, New York. ' 
78 and 80 Lake Street, Ohlea.o. : 

u:w..rOHKS' 
p.-�&eS-"M. 

LIQ U I D. PAI NTS. 
��14�, Fire �" Oe_ta. Etc. 
Samples and Descriptive Price Lists Free. 

H. W. JOHNS MPG CO .. 87 IlAIDEN lANE, N. Y. 

WOODWORKING 

JUCHINERY, 

P L A N E RS A N D  
MATCHERS, 

PONY PLA.NERS, 

Hand Matchers, 

lIIoUd Plate and 

S E G M E N T  

B E  - S li  W S. 

FREE. 
Windsor Locks, Ct. 

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

:meTABLZe:B:IiJ:I> 1&87. 
L. � z. J. � El: Z -r :m, 

-ILUmFAo.rt1BEBS 01'-

EDC E TOOLS A N D M ACH I N E K N I VE 8 .  
(JOOPBRS'. CARPENTERS' AND �HIP '1'OOLS, etc. ,  :FUJ.L I,INE CHISEI'S, 

3 1 4  EXCHANC E STR E ET, BU FFALO, N. Y. 
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Shimer's Variety Moulder, with 
Surface Moulding Attachment. 

• e o- • 

FOR SINKING panels with pattern guided by pin that automatically takes its position when you 
start the Machine, and drops out of the way when you stop it. The Cutter in the 

overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the 
handle shown In the cut attached to an eccentric lever that is automatically locked to the one position 
when at work. 

� TO CHA"GE from Surface Moulder to Variety Moulder, 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 untU 
it stands above the belt line, remove the one spindle, substitute the other and set screw it to the hous, i Ing. Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs thu : upper pulley, and the Machine becomes au Edge Moulder without having any of its parts unbolted and 

I laid away. 
ROOFING TILE. I YOM ""eM' ttt'" of the _ke Mp of t1&w Mae1&�, w1&'e1& 'If a/f IfimpZ" and eO'eeliee , .. 

, it w  d_l»Z". 

Bricks,Tiles l 
-- A N D -- ' 

Terra Cotta. 
RECENTLY PU BLISHED 

A PRACTICAL TREATISE O N  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 Tiles, 
Mosaic Plates, aud 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 
mouldiug the clay into shape, drying na­
turally and artificially. setting and burn­
ing, enameling in Polychrome oolors, 
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 w01·ld. 

ABSTRACT OF CON'I'ENTS.-Chapter I. The 
History of Bricks. Chapter II. The Dill'erent Va­
rietie� of Clay. their Characteristics, Qualities, and 
Localities. Chapter m. General Remarks con­
cerning Bricks ; Enameling Bricks and Tiles ; 
Glazing Earthenware, ctc. 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. ew. Chapter VII. Terra Cotta. Chapter 
VIII. The Manufacture of RoofinJr Tiles and Sewer 
Pipes. Chapter IX. Ornamental Tilee, etc. Index. pr An Inustrot d CirUilar, containing the full 
Tahlll of ContMts of thla impol tant llook, will be 81lnt free and free of f)08ta:/e to anll onll in any part of 
the W . ..  Id who wllUurni8h us with Ats addreB8. 

r:Jr'"Our wrllll CaialfltJUIl of Practical and ISclMtt>­
fie B Inks, 96 pagel! 8110, and our other Oat/JZo(1ue8 and 
Oireular8. the wh lie t07ether Cltlllllring eve,.." Branch of 8etenee applied tn the Arts, 81lnt free arid free of 
po3W:11l to q,nll one. in anll pat" of the World, who 1DIU 8end us hts /Jddr'88. 

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

&A.JY:UEL .... S:a::ZJY:ER., 
M!NITFACfIJREB ef the smllEB CIJ'ITEB IlE!DS ad SPltUL WOODWORKING IIUBINERY. 

M I LT O N ,  P E N N .  

riitEM�soijfEDucfNG-vAIVEl i (!!5 �ES SATISFACTION WH EREVER USED f 
, OFFICE 22 CENTRAL ST. BOSTON. MASS. j �" __ ''' ... �o ........................................... _.; ............ __ ......... _ ... _ ... __ ............. __ .... ...l 

SEPTEMBER'. 1 887. 

"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:--

M O N T H LY N U M B E R .  
A special feature of these num bers will be Small ��:

i
��rJ' and Cn,. Hou.ell, with plans and 

Subscription, . . . • . 51.'i5 a year. 
Sample subscription of three months, . 50 cents. 

, Single Copies. • . . • • . 15 cents. 
--:0:--

N E W BOOKSa 
Improved Plumbing Appllauce... By 

J. PICKERING PUTNAM, ArchiWt't. This work was 
printed last year in IlCrial form in ..  BUILDING," 
and has since then been carefnlly revised and 
brought out in book form. as being worthy of more 
permanent form. With 91 illustrations. One octavo 
volume, cloth, price, $1.50. 

-

A.rchitectural Studies. 
'V'o�_ xx. 

J UST P UBLISHED, P ..4BT 6. 
S500 to $2,500 Honses, giving perspectives. ele­

vations and plans, with specifications, bills of mao 
terials and estimates of cost. One Paper Portfolio, 
12 plates, Price, $ 1.00. 
PLATE. I'-II House. 

II.- 700 • 
III.- • 
IV.- • 
V.- 900 • 

VI·-51,OOO • 

PLATE. 
VII.-ll,OOO House. 

VIII.-),ooo IX.- 1,200 
X.- 1,500 

XI. ,000 
XII.- 2,500 

�.A..n.T 7. 
INTERIOR WOODWORK 

-J'OR-

HO USES OF MOD EBA TE COST. 
One paper, port.follo. 51 .00. 

Plates XIII and XIV.-Two China Closets with 
details. XV.-Parlor Mantel, with details. XVI.­
Book Shelves, W I t h  detslls. XVII.-Staircase 
Screen, with details. XVIII.-Two Bedroom Man­
tels, with details. XIX and XX.-Entrance Hall 
and StalrcasetWith details. XXI.-Bathroom, with 
details. XX I.-H a l l  Fireplace, w i t h details. 
XXIII.- Ubrary Bookcase, with details. XXIV.­
Dining-room Mantel. with details. 

-
�.A..::E'l. T S. HENRY CAREY BAIRD &: CO., 

Industrial Publishers, Booksellers, and Importers, 
810 WALNUT ST., PHILADELPHIA., PA... U. S. A. 

TOlfde.' A.rehlteet' • •• d BaUder'. Coap •• loa. 
A New, Enlarged, Revised, and Corrected Edition . .fl 

THE ARCHITECT'S A N D  BUILDER'S :B 

STORE FITTINGS. � LIST Oil' PL ATES.-Plate 25, Counter and o Showcase. with Details ; 26, Detached Case, with �_ Details ' 2'l, Wall-shelving, with Details ; 26 Tele-
phone Case, with Details ; 29, Counter for Drug­<1 gist, with Details ; 30, Wall ()a&,s, WIth Details , 31 <D' Two Counters, with Details ; 32, Two D,·tached :Il Cases, with Details ; 33, Prescrip.tion Counter with g, Details 34, Perfumery Case, WIth Details ; 35, Wall (4l Shelving, with Details ; 36, Cashier's Desk, with 

Pocket Companion � 
AND PRICE BOOK. ! 

Consisting- of a short but comprehensive Epitome 0Cl 
of Decimals. Duodecimals. Geometry, and Mensu- 1! 
ration ; with Tables of U. S. Measures, Sizes, £ 
Weights, Strengths, etc., of Iron, Wood. Stone, 0 
Brick, Cement. and Concretes, Quantities of Materi- " 
als tn Given Sizes and Dimensions of Wood Brick, � 
and Stome : and full and complete Bills of Prices rot 
for Carpenter's Work and Painting. Also Rules 
for Computing and Valuing Brick and Brick Work, 
Stone Work, Painting, and Plastering, with a Voca­
bulary of Technical Terms, etc. 

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

STEA. HEATERS 

-AND-

SieaJn Heating Appllanoos, 

Manufactured by 

Globe Steam Heater Co., 
North Wales, Pa. 

Details. One Paper Portfolio, Twelve Plates, � Price, $1 .00. i A .os' Com
_

pl
_

e
_
t�

o:_
W

_
o

_
rk of Details. 

:M:O:OE.El.N J A r c h itect u ral P ract i ce. 
--:0:-­
lSTo. 1. 

Enlarged. Revised, and Corrected. In one volume, 
368 pages, full bound, in pocket book form, $2.00 ; 
bound in muslin, 51.50. By mail, free of postage, 
to any part of the world. 

HENRY CAREY BAIRD &: CO., 

Inc1ustrial Publishers, Booksellers, and Importers, 
810 W A.LNUT ST., PHILADELPHIA., P A., U. S. A. 

Black Diamond Steel Dome Pnrnace�. A Lar[e Conntry Honse in Detail. 
By B R UCE 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. 

• Gr_t RepoaUor,. of Pract.lcal and 
SateDtUlc Information. 

E)ne of the Fullest. Freshest, aud Most Valuable 
Hand-books of the .Age, Indispensable to 

Every Practical Man. 
�_Re.. Prlee '�W!rtr&qe *" •• ;' .. dr_ I. 

The Techno-Chemical Receipt Book 
Contaluing Several Thonsand Receipts, covering 

the La.est, most Important. and most U�ful Dil!­
coveries in Chemical Technology, and theIr PractI­
cal Application in the Arts and Industries. Edited 
chiefiy from the German of Drs. Winckler, Elsner, 
Heintze, Mierzins�i,. Jacobsen, ��ller, and Hein­
zerling with addItIOns by WIllIam T. Brannt. GradUlite of the Royal Agricultural College of 
Eldena, Prussia. and Willia m H. Wahl, Ph.D.(Heid.), 
Secretary of the Franklin Institute, Philadelphia, 
author of .. Galvanoplastic Manipulations." DIns­
trated by 78 engravings, in one voloume, over 500 
pages 12mo. closely printed, containing an im­
mense amouut and a great variety of matter. Ele­
gantly hound in scarlet cloth, gilt. Price, $2.00. 
Free of postage to any address in the world. 

� A ctreuZllr of 32 pages, ./wwtna thll f'lll/, 7'IIble 
of Contents of thi8 important Book, Bent bll maU, 
free, OfJI'l8tliOIl to anll one in anll part oj the World 
woo wfUfurntsh llts 00dfU8. 

HENRY CAREY BAIRD &: co., 
Industrial Publishers, Booksellers, and Importers, 

810 W£LlroT ST., PHILADELPHIA., PA., U. S. A. 

ALL SIZES. PORTA.BLE and 
Price, $5.00. 

--:0:--

Patent Eelf-Cleaning Ash Pit BRICK SE'f. A rc h itect u ral St u d i es. 
Obviates labor, dirt, and an-
noyance. Sure preven-

tive from fire caused 
by hot ashes. 

Paloted lIa laaufMtured � 

Tie SChalD HI&tlr 
u, Stan � 

O o m m o n  S e n s e  Clinker­
Crushing Grate. Great sav­

ing of labor and fuel. 

Perfect Dump. 

IlIke ud Salemell 

U larlh E11,a� SL 
Philadelphia. 

8:111 .. %» :ll'0M. Zll:lZa'VlaIJll:EL.A."ll!'3IID O.A.OZ".A.:EoOGlPv:m. 
AGENTS WANTED IN EVERY TOWN. 

VOL: I_ 
One Larce quarto Vol.,  Clot.h, Price $6. Cont.alnlng 80 larlte Llt.hoKraphlC Plateal treating on the 1'01-lOwing l!Iu bJecta. PABT. .I.-LOW COS:1' HOUSES, Including prize desIgns, with elevatIOns, plans, details, speci­· llcatlons, bills of materials, and estimates of cost 12 large <llxU) plates of practical designs, costing from S500 to $3,000. PAltT II.-STORE FRONTS AND INTERIOR DETAILS. 12 plates and descriptive letterpress. PABT IXX.-STABLES. Containing 12 plates of Stables, suitable for village lots, ranging in cost from S300 upward. PABT XV.-SEASIDE AND SOUTHERN H9USES. 12 plates of designs for Cheap Houses, WIth ample verandas, suited to a summer cllmate. Average cost, 51,500. P ABT Y: -OUT-BUILDINGS. Containing 12 platel! of deslJpls of Small Stables, Summer Honses, Pavill(.ns, PrIvies, Fences, Gates f'tc . Each of these parts may be obtained tel when !Iesired. Paper portfOlio 12 pla�P:� d 

y 
scriptlve letterpl'C88, '1 ellCh. • n e-

W. T. CQ.STOCK, Pnblish�r, 
as w AB.BEN ST., ow YOBK.. 

© 1887 SCIENTIFIC AMERICAN, INC
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Manufacturers and Dealers in Parquet and Inlaid 
Floors, Wainscoting, Etc. 

fI'. xn:71VFBB .., 00., 
Wood Carpet and Weather Strips 

OF ALL KINDS, 

102 W .. h1npon Street, • • CHICA.GO. 
SEND FOR CATALOGUE. 

Factory, 004 to m South Clinton Street. 

-v EN"TJ:LA. T C> �  .. 
Patented May !th, 1886. 

For Bulk WIlldo,va. 
Adapted for Dwellings, Stores, Hospitals, School Rooms. Of­

:flees, Public Institutions, &c., allowing ventilation without 

draught. Simple and readily adjustable. Malluf�tured and 8Old, 
H'lIole8ale and Retail, also Patent Right for sale for States, United 
States or Canada, address 

T. 'r. COHE N, 2 1 1  So. 1 3th St. ,  Ph ila . •  Pa . -------------------- -
JOHN WHEELER, 

CARPENTER and BUILDER 
--0 11'-

ORNAMENTAL RUSTIC 
'VVo�� 

Medala fi'om. A.m.erlean InatltDte, 
And other Associations. 

P. O. Box 140. Cleveland St., Oran ... N . ... 

B. G. UNDERWOOD, ��EO S OT£," 
\)�o o D S TArN S  ADVERTISING AGENT. 

361 BROADWAY, NEW YORK, 
AND 

31 PEMBERTON SQ., BOSTON. 
F O R  S H I N G L E S ,  

C L I'I P B O A R D 5 .  F E  N C E S , [ T C .  

EUREKA SPIR.AL SCREW DRIVER. SAM � CA B OT 
'7 I I,.  8'y 5 T R E E: ,. Will drive a screw by pushing on the end of handle in � of the time of the old method. 

nings & Co. N. Y. A�nts, and all the principal Hardware Dealers throughout the world. 
sizes, price for each $l.26 and $1.50. O K . . B O S T O N 

S [ N O  F O R  C I R e U LA R 

v 
EVERY VARIETY OF 

PLAIN and FIRE PROOF 
:B'trIL:DINC PAPJl:B, 

ASBESTOS PAPERS, 
W.terproot' ""d Inodo1'01lo P.pe .... Plain Bnd VOl'l'U' 
... _ Carpet Lbdnp, De.de .... Felt-, Roo .... lfao 
tel'Iab, Tarred Bo • ...., &c., & ... 

Two and T h ree Ply 
Keystone Prepared ROofing 

Send for Samples and Delivered Price LIst .. B." 
H. F. WATSON, Manufaotu'r, ERIE, PA. 

DaIlJ' CapacUJ' 01' MIlia, 60 Ton •• 

COMBINATION  SOUARE.  

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 station. 
ary blade cannot. 

Send for price. 

L. S. STA R R ETT, 
Manufacturer of Fine Tools, A.THOL, 1'-IA.SS. 

F Z :a. S -r - O L .A. S S  

PA RQ U E T  F LO O R S  B E A T I N G  A P P A R A T U S, 
(BuTCHER'S PATENT). J .  R E Y N O LDS & SO N, 

The only Wood Flooring made on the correct principle, being laid with Thirtef"nth nnd Fi lhprt Qtrppt!ll, ��� ��ta�li��'lr� that Floors of any thickness from M inch up 
P H I L A D E L P H I A, P A. 

-MaDlltacturers ot-Butcher's Boston Polish is the best finish for Hardwood Floors. For sale 
by agents in all iarge cities. Full information on application to 

THE BUTCHER FLOORING CO., 
1 7  I T remont Street.. B OSTO N ,  MASS 

MORSE ELEVATOR WORKS. 
MarSB" Williams I: C a .  

SucceSlO1'8 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, 
llIA.NUPA.CTUBBD BY 

B O W A R D  IR O N  W O R KS, 
S "O' .F F .A. L O .  N .  Y .  

The Elevators i n  the State Capitol, Albany, New York, were 
built by us, and many others in some oC the finest buildings in the 
country. 

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

PASSENGBR and FREIGHT, 
lIlAlWFACTURED BY 

L. S. GRAVES & SON, Rochester, N. Y. 
B:a.uvOB OFFICE ; 46 Cortlandt street, New York. 

Stool Air Ti�ht Fnrnacos, 
KEYSTO N E 

Steel :Furnaces. 
BRICK SET AND PORTABLE. 

for ADthracite aDd BitumiDous 

Coal or Wood. 
Our heaters are strictly ftrst-c11lB8, 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 ng M i l l s, Sas h ,  Door 
and B l i n d  Facto ries a n d  wood-workers gen eral­
ly. U po n  re.el pt of busi ness ca rd we w i l l  send 
you a copy of o u r  " Cen eral " catalogue. 

COO D E L L  '" WAT E R S ,  
303 1 Chest n u t  Street, 

P H I LA D E L P H IA. 
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HINTS TO CORRESPONDENTS. 
Name. and Addre •• must accomp!lny all letters, 

or no attention wlJl be paid thereto. This i. for our 
informat:on, and not for publication. 

Refere .. ee. to former articles or anawers should 
give date of paper and page or nnmber of question • 

. .. .. .. I rle" not answered in reasonable time should be repeated; correspondents will bear in mind that 
some answers require . not a little reaeareh, and, 
though we endeavor to reply to aU, eltlIer by letter 
or in this dep!lrtment, each must take his tum. 

S" eelal W ritten I .... ormallo ll on matters of 
personal rather than general interest ::annot be 
expected without remnneratlon. 

8elellll Ue Ame rlea" 8o l'plemell&. referred 
to may be had at the olllce. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
JftI���I. sent for examination shonld be distinctly 

marked or labeled. 

(1) G. F. M. F. , of North Sydney, Cape 
Breton. Canada, sends a diagram of a chnrch, and says 
the speal<er can only be heard distinctly in the first four 
or five row" of pews. Out.side of that it is only a sort of 
a confnsed mnttering, and wishes to know how it can 
be remedied. A. The real difficulty is that the pr01>or­
tions are not adapted to the harmonious propagation of 
sound_ We advise raising the 1I00r one foot higher, or 
lowering the ceiling one foot, whichever will prove the 
least elOpenoive. The dimensions of the chnrch are 65 
feet lonr:. 45 feet wide. and 21 feet high. If the room is 
made 20 feet high, it ought to give fairly satisfactory 
results. 

(2) C. T_ F. , of Kansas City, Mo. , Itsks: (1) 
How much stronger wonld a concrete wall 2 feet thick 
be over one 1 foot thick1 A. It depends upon the kind 
of strains to which the wall will be submitted. If bnilt 
to resist a crushinjt strain or a tensile strain separately, 
the 2 foot wall will be jnst twice the strength of the 1 
foot wall, because the strength is proportional to the 
sectional area. If, however, a portion of a concrete wall 
i. to be used as a lintel or as a beam, the strength will 
vary as the sqllare of the depth times its breadth 
divided by its length. 2. No. 3. The chemical change 
which takes place in the " setting " of lime concrete is 
of a more complicated nature than is generaJly known. 
According the theory of M. Vicat, the hydranlicity of 
a cement is due to a composition formed when lime­
stone is in the presence of argillaceous material. That 
this composition is a double silicate of alumina and 
lime, which in the act of hydration causes the setting 
of hydraulic cements. Most chemists agree in admit­
ting that the hardening of cements is due to hydration, 

but dUler as to the mauner in which it is brought about 
and &he consequent intermediate reactions. See Henry 
Reid on concretes 4. Portland cement Is an artificial 
prodvct. The ingredients are r-halk and the mnd of the 
river Medway, England. The chalk uped contains 
about � per cent. of clay. The mud contains about 
70 per cent. of alumina and iron to 00 per cent. silica. 
Eil(ht or uine parts of chalk with two parts of mud are 
passed through a crushing mill, into which is let a sup­
ply of water, which carries o1f the erushed particles 
into a large vat_ The sediment settles down and be­
comes solid. The surface water is run otr or evapo­
rates. The mixture is then spread out on a drying lloor 
to a dept h of about six inches, arid is dried by coking 
ovens below. The dried cement is mtlled with crushed 
coke and burnt at a very high temperature. The 
cement is burnt to a point of almost vitrification. This 
excessive burning 18 a distinctive · featnre of all Port­
land cements. It is afterward cru shed between two 
iron wheels and then ground between two sandstone 
millstones. This ' completes the actual manufactnre. 
For shipment it is packed in three-bnshel casks. 5. 
The best rOOfing material for a lIat roof that Is to be 
walked upon is a brick pavement laid in cement, 
where the roof timbers and side walls are strong 
enough to carry the load involved, or, in the absence ot 
that, a ftat board roof , overed with first-claM buildinjt 
felt, and carefully asphalted wit.h rock asphaltum by 
the Wooton process. 

(3) S. A. L. , of Moorestown, Burlington 
County, N J., complains of the intolerable heat of the 
summer, and of his own house att.ic p!lrtlcularly, and 
wants to know the most approved method of ventilat­
ing the house, to keep it cool in snmmer and warm In 
winter. A. This problem could not be solved without 
plans and sectional elevations of his house to show how 
the rooms were situated with' reference to each other 
and the house itself to the points of the eomplIBII; but, 
withont attempting to ventilate his house, a simple ex· 
pedient may be resorted to that wl1l make his attic 
warm in winter and cool in summer. 1st. -,heathe the 
rafters with planed and matched boards, and Jl1l the 
Sp!lce between them and the roofing boards with min­
erai Wool. Also in the gable ends of the attic Insert 
louvered windows that are storm proof, and provided 
with movable shutters. 

(4) Dr. J. W. H.,  of Ludlow, Masso , 
withes to know how old outside unp!linted brick walls 
can be treated to improve their appearance. A. 1st. 
Employ a mason to go over the whole wall and rub its 
surface down with rather soft brick, that wl11, In a 
large measure, remove weather stains. Then mix In­
dian red with turpentine and a little varnish and apply 
it while hot with a brush to the wall aurface_ When 
dry the brickwork wiJI have a dull, nniform red color. 
Indian red is gronnd hematite ore. 

(5) F. H. B. writes : I ha.ve some office 
windows which my predecessor had frosted. How may 
I remove the frosting' A. Only by grinding and re­
polishing, which would be very expeaive. If it is or­
dinary p!lint, you can remove It with a strong solution 
of caustic potash. 

(6) J. T. G. asks how to get daylight 
into a room having a large window "pace, there being a 
blank brick wall about five feet distant from the side of 
building. A. The common method of Illuminating 
sneh rooms as you describe is to place outside of a 
window a mirror arranged at an angie of 45 degreel!, 
which :will receive the light from the sk,. and throw it 
into the room. 

(7, E. H. C. asks our advice how he may 
become a civil engineer. A. If you can associste your- . 
self in somc "capacity with a first-class civil engineer, eo 
that you miJtht study lind practice with him, we think 
it wonid be your best course. You might, however. 
enter some of our technical schools. and take a course in 
civil engineering. If you wish to pursue the study 
alone, you might send to some of the technical schools 
for their prospectua, and ,pursue the course lald down 
tor their .tudents. 

(8) W. W. asks : What is the best mate­
rial to mix with gas tar to form a durable waterproof 
coating for tin, shingle, or p!lpcr roof1 A. Boil the 
tar with lime, stir in powdered slate, and then apply. 

_ 'l1l1I 

Jdentin, �.tri'll 
.. OK Jet!W. 

T .. . .,t Plpl'lr SeI •• tIIe raper " a. " ..... 
0.1,. .3.00 a Y .. a •• lnel ....... LP ...... Weeki,.. 3" fi ........ a Y ear. 

(9) J. H. B. asks : 1. Is not properly se- Till. widely cl rc. ln ;;;tand splendidly lIIu8trate4 
cured cistern or rain water the best for drinking and paper Is publlsl rd weekly. ETer)' number eonta1D8 am:. 
cooking purpose-? A. We do not consider that cistern teen _es of useful lnfo.matlon and a large number of 
water in Its best condition Is equal to water drawn from 1 orillinal engravings of new InTentlou. aDd dJecoTelle •• 
sand or rock beds, bnt Is no doubt better than the water repret!entlnl! EnglDeeri ... Works, Stetllll �IHeltlnery 
of man,. weHs. 2. Is there any danger arising from New Invent.lons, NClTeltlee In llechanlce, Manufactwes. 

. • Cbemtstry, l!:lectriolty Te�pby. PbototlraPhy, Arcbl-the use of water In brass or copper vessels . A. Bras. �ure, AgricultUl'e. HortlcoJture, Nainr!ll fllsl.or)'.etc. 
and copper vessels that are kept scrupulously clean are All (�la.lJe .. of " .... e .... lind In the SCIBNTllI'IC 
snltable for cooking in or holding water tor drinking. AlI.RICAN a popular re'tlme of the beat IOIlentUlc In. 
Brass pipe for conveying water is now much used, and form!'tlon of the day; and It I. the aim of the publlahers 
is not considered more dangerous than lead pipe. 3. to present It In an &ttract1Te form, aToldintl as mucb aa 
What etrect, if any, has the rubber pipe upon water possible abstruse terms. To eTer)' IntelllnDt mind, 
secured through it, such a8 our lawn and pidewalk hose? tbls journal alrorda a CO!llltant fPPIT of lnatructl: 
A. Rubber hose has no deleterious etrect upon water. reading. It Is promotJve. (If know edge and � 

. every community wbere It circulates. 4. Where IS the best water .found when exposed to the Terln. of Sn blcrIINI ••• -One copy of the SeID-
sun and air, and stsnding III open vessels-at the top TIlI'IC AmliRIOAN will be Rnt tor one ...... � numbers­
or bottom of the vessel 1 A. We do not know that there poBtatle prepaid, to any II1lbecrlbel' In the United States 
is any ditrerence n the quality of water drawn from the or Canada, on receipt ot tllree ".lIar. by the . PUb­
top or bottom of an open vessel, provided both vessel ' IIsbers ; six months, 'UIl : thiee month., 'LOO. 
and water are clean. Club •• -6ne ext ... cop,. ot tbe SClJ'NTII'IC AMERI-

(Continued on page x.) 
CAN will be aupplled llr&tlslor -r elub o.f jl11t � 
at t3,00 each ; additional copies at same proportionate 
rate. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. 'lIoney carefully plaeed In.lde 
of envelopes. securelr _led, and correctly ad:1resoed, 

. seldom goes Bstray, but I. at the MIlder'. risk. Ad-
AnI! person having a M1ll invention mal!, witlwut charge. dres" al l  lettera and make ' all orde .... dra:ta, etc., pay. 

COOiJult MUNN '" 00., &:Imtiflc American 0.f/lC6. able to 361 Broadwav, New YOf'k, fOf' adviOil lww to obtain : 
a Patent Of' Oaveat. Our Hand Book of I1IIItnu:· 
tloris mating to I'ateAt8 1efIt.trw. 

For best leather belting and lace leather, Including 
Hercules, aee PlII!e BeltlDil Co.'s adv., p. I2/;. 

Copper smelter and re1Iner seeks a situation. Fifteen 
years' experience In England. B. S. brand guaranteed. 
Can separate sliver present In ore durtng procellll cbeap. 
Iy. Ab.ta!ner. Address Copper Smelter, care of Geo. 
Swift, Gonzales, Gonzales County, Texas. 

lMt'C"NN eSc 00_. 
36 1 Broadway, New York. 

T � :m  

Scientific American Supplement. 
This la a Beparate and distinct publ1catlon from 

Tn .. SCIIC"TIlI'IC AMERICAN. but Is unllorm therewltb 
in Blze, every number containing sixteen large pages. 
Tnll: SCI"NTIJ'IC AM ERI CAN SUPPL ICMKNT Is publlsbed 
weekly, and Include. a very wide tanll:e of contents. It 
presents the moot recent papers by eminent writers In 
all the prinCipal departments of Science and the 

Stationary and boat engines, boilers. Best and cheap- Useful Arts. embracing Biology. GedOll)', Mineralogy, 
est. 1 to 10 H. P. Wubburn Enalne Co., lIedlna, Ohio. Natural History Geo"raphy, A rchllllOlogy. Astronom7, 

Cbemlstry, Electricity. Light. Heat, ll eohanlcal Engl-B�nnett.'8 Lubricator i8 giving universal sati8fac�on. neerlnJ!:. Steam and RaIlway EngineeriDII, ll lnl .... 
Send for clrclliar. Bennett MIl!. Co .. Cblcago, III. Ship Building. Marine Engineering; PhotQlrttphy, 

Timber GaIning Machine. All kinda Wood Work­
Ing Machinery. C. B. Itogers '" Co., Nonrlch, Conn. 

TechnolOlfY. Mauufacturlng Industries, Su.ltary En­
Ilneeri1ll{. Agriculture. Horticulture, Domr..ttc Econo­
my, Biography, Medicine, etc. A vast amount ot fresh 
and Taluable Information ..ertalnlng to th.,.., and &lIIed 
subJecta Is glTen, the whole profUsely lIIu.trated with 
engraTings. 

PreIS for Sale-Qnick acting. Hole In bed 8x5: 
puncbee to center of 18 In. sheet; 2J( In. shaft : also four 
spindle Drill. A few .econd-hand engines in IIr.t...cl .... 
condition. B. W. Pa7ne '" Bons, Elmira, N. Y. TfIe molt 'mpc,rtGnt l!"WUUeritl!l Worb, lJoech&1lllms. 

and Mauufactures at home and abro&d are represented 
For the latest improved diamoncl prospecting drills . and described In tbe SUPPI.EJlENT. 

address the II. C. Bullock 1If!!. Co., 188 Jacbon St.. 

I PrIce for the
. 

SUPPJ,EMJONT for the United States and 
Chlcaao, 1lI. Canada. 111.00 a year, or one COpy of tbe scn:NTIlI'[C AII-

• ! EUICAN and one copy of the SUPPLEMKNT, botb mailed A dfl8irable poeltlon Is OpeD to a 8attsf'":tory party for one rear for '7.00. Address and remit by postal familiar with hydraulic or .team eDillneermg. Hll!h order. express money order, or cbeck. character, good addres., and abIlity to tal 10: Intelligently MUlSN &; Co • • 361 Broadway, K. Y .. on above subjects (either or both) are es.entlal quaJIII- Publishers SCIENTU'I(l AMEIIICAN. catlons. Addrel8 " Aqua," ? O. box 773, New York: 
City. 

The RaUroad GautU, handsomely Illustrated, pub­
lished weekl7, at '13 Broadway, New York. Specimen 
cople. free. Send for catalOlfUO of railroad books. 

The Knowles Steam Pump Worn, U8 Federal 
st.. Boaton, and \18 Liberty St., New Yorlt:, ba"e just io­
aued a new catalOIIUe. In wbleb are many De .. aDd Im­
proTed forml of Pumpintl llacblner)' of tbe Single and 
duplex, ateam and power type. Thla catalOIIue will be 
mailed free of charge on' application. 

To I<ol'eilrll 8" b""rlbe'·M.-Under the facilities of 
the Postal Union, the SCIZ"TIlI'IC AMERICAN Is now Mnt 
by post direct from New l' ork, with rel!ularlty, to sub. 
ocr\bers In Great Britain. India. Australia.. and all other 
British colonies ; to France, Austria, Belgium, Germanr. 
Kussla, and all other Enropean States ; Japan. IJrazll, 
MexiCO, and all States of Central and South Am .. rlca. 
Terms, when Bent to foreign countries, Canada excepted. .�, gol�, lor SCIJ:"TIlI'IC AMERICAN, one 78&r ; N, COld 
for both SCIENTII'IC AMERICAN ani SepPLEHENT for 
O'le 7ear. Tbls lncludes pcBtttlle. which we pay. Remit 
'" DOstal or express moner order. or draft to order of 

MUNN &; CO .. 361 Broadway, New York. 

SEPTEMBER, 1 8 8 1  . 

WORCESTER'S UNABRIDGED �TO 
DICTIONARY 

With or wltbout DenIson's Patent Index. 
JDd,1:t.10D. O-r 1007. 

E N LARCE D  BY THB ADDITION 01' 

A B ew Pronon ncinl Bio[raDhical DictIonary 
of nearly 12,(m pert!OIIII8eII, and 

ABe" PronounciD[ Gazetteer of the World, 
notlnl and /o(:IJt"'11 OTel' 20,000 places. Contsllling also 
OYer 12,600 New Word8, 

recently added, together with . A Table of 6,000 Words in General Use, 
"UI,· their SYDoltymes. 

THE NEW EDITION OF 

"orcester's Dictionary 
Contains Thousand. of Words not to be Found tn any other Dictionary. 

mutrated with Wood Oute and Full PIIgt Platea. 
The National Stndard of American Literature, 

ETery edition of Longfellow, Holmes, Br"ant, I"Inl!. 
Whittier, and otber emlnent American authors. folio ... 
:J:=t�rit ';:t tt'::::g�.t:fy u:rl"hglr:!:df�:"'::=� and _� of the country and of the National De­partDlents at WaBhlngton. 

OUTer Welld .. 11 Holme" _,. • •  
. .  Worcester'.. Dictionary h u  IlOnstantly lain o n  my �I=e::!{ =a��:�?�ter's reposed on my ahelves 

The Recog1liled Authority 011 Pronunciation. 
Worr:c8ter'. Dictl9nary presenta the Gtcepted USlllle of out blOat puhllc opea1<ers, and has been regarded a. the 

ff;���rd?Wifra��i,n:n3���::B.EVNci::cr��:��:��� 
lawyers use Worcester 8S authority on pronunciation. 

From Bon. d\ras. Sumner. " The best authority." 
From Bon. Edward Everett. 

.. His orthogNpa.llfldpronunciGtion represent. as far as 
I am aware, the most approved usage of our language." 

From Hon. Jame. A. Gllrfteld. 
la;i.!'�:,n:\{����J�n::� :�����Jr of the Eoglish 

F.o .. Hon. A l exander H. Ste»hen •• 
iii Worcester's Dictionary is the standard with me." 

For sale by all booksellers. or win be sent, carrial!e free, 
on receipt of the price by 

J. B. LIPPINCOTT CO., 
P U BLISH E RS, 

no and ?1 7 Iarket St., Philadelph ia. 

Building Superintendence 
A 'Manual for Young Architects, Students. and 

others Interested in Building operations R8 carried 
on at the present day. By T. M. CLARK, Architect. 
8vo. ll1ustrated with 200 plans, diagra1ll8, etc. 
$3.00. 
CoNTENTS : Introduction - The C01I8tnroti01l of a 

Stone Church - Wooden Dwelling H0U8e8 - A 
Model SpeciJlcatwn- Contri:rot8 - The ComtnIC­
twn of a Town Hall - lndeil;. 

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

Modern Perspective. 
A Treatise upon the Principles and Practice of 

Link &ltlng and Wheels. Link Belt •. Co., Chicago. 
PreMes .. Diea. l"erracute KlICh. Co., Bridgeton, N. J. 
Woodworking Machinery or all kinds. The Bentel .. 

MlII'I(8dant Co .. 118 Fourth St., Hamilton, O. BUI'ld,'ng' Plans and Specl·fl·catl·ons. Plane and Cylindrical Perspective. By WILLIAM 

R. W ABE, Professor of Architecture in the School 
of Mines, Columbia College. 1 vol . 12mo. 321 

Niekel. Platlng.-Sole manufacturers cast nickel an­
odee, pure nickel oaIts, polllhing compo.,tlon., etc. . ,100 
"lMtle Wonder." A perfect Electro Plating Machine. 
Bole manufacturers of tbe new Dip Laoquer Krlota1lne. 
Complete outllt for platl .... etc. Hanson, V&1I Winkle '" 
Co., Newark, N. J .. and 9'J and IH Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
lDOdem deellrn. New Haven MIl!. Co., New Haven, Conn. 

8np�ent CatalOIfIle.-Penone IIl pllnuit of infor­
mation of any special engineerinlr, mechanlcal. or scleo­
tllIc subject, can have catalogue of contents of tbe SCI. 
aNTIrTC AJlZRICAN SUPPLJ:MlCNT Bent to them free. 
The SUPPL .. J:NT contains lengthy artlclea emoraclng 
the whole range of engineering. mech&1llcs, and physical 
.clence. Address Munn '" Co .. Publishers. New York. 

Curtis Pressure Regulator and Steam Trap. See p. 253. 
Iron and Steel Wire, Wire Rope, Wire Rope Tram­

way.. Trenton Iron Company, Trenton. N. J. 
Rlwr. 118 Liberty St., N.Y. 11 per yr. Samples frel'. 
Gun and Machine Makers' Screwdrivers, drop forged 

In best Tool Steel. BlllinI!s '" Spencer ('.0., Hartford, Ct. 

Chucks-over 100 ditferent kinds and sizes In stock. 
Speeialsmadetoorder. CushmanChuckCo.,Hartford.Ct. 

Tbe Improved I1ydrauliil Jacka, Pnnches, and Tnbe 
Bxpanders. R. Dudgeon, :U Colombia St., New York. 

Friction Clutch Pnlleys. D. Frisbie & Co., N.Y. cit,.. 

Tight and Slack Barrel Machinery a �pecialty. John 

Greenwood '" Co .• Rochester, N. Y. See lIlus. adT., p. 28. 

In connection with the publication of pages, with 27 plates in a portfolio. $5.00. 
the BUILDING EDITION of the SCIENTIFIC l hls Is by far the most exhaustive of modern 
AMERICAN, Messrs. Munn & Co. furnish works on the subjects relating to perspective, plane 
Plans and Specifications for Buildings of and panoramic, and wil1 be of great value to al1 
every kind, including Public Buildings, architects and artists, and others interested in the Churches, Schools, Stores, Dwellings, problems of art. The scientific and pictorlal aspects 
Carriage Houses, Barns, etc. In this of these lnvestigations are careful1y and thoroughly work they are assisted by able and ex· considered, both independently and in their con­perienced architects. nection with drawing ; and the propOsitions of the 

Those who. contemplate building, or author are illustrated by plates of architectural who wish to alter, improve, extend, or objects nnd perspective plans. add to existing. buildinjl;s, wh.ether wings, .. Much that Prof. Ware has to say is as pertinent 
por�hes, bay wmdo,!s, or a�tIc rooms, are to the work of thc landscape or historical painter II,lvIted to commuDlcate WIth the under- I as to that of the architect. The needs of the prac­SIgned. Onr work e�tends to all parts of tical draugbtsman ate provided for in a chapter at the .country. Estimates, plans, and the end of the book; which shows just how one drawmgB promptly prepared. Terms goes to work to lay out the main lines of a perspec-moderate. Address 

tive drawing according to the system presented in 
IU:lJNN "" CO., 361 Broad_ay, Ne_ York the previous chapters."-Bo8ton Herald. 

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. 

Picturesque Sketches. 
statues, Monuments, Fountains, Cathedrals, 

Towers,: etc. �l voJ. . Oblong folio. $1.50. 

Automatic taper lathes. Heading and box board ma- Louts C. TIFFANY, p".'I. PalNGLJt: MrrcHJ:LL, MI"'. 
chines. Itol1stone Machine Co., Fltebbul'l!, M..... I JOHH Du FAIS, Sec. JOHN C. PLATT, Tr.as. 

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

For .ale by all book.ellen, or will be 

aenS. po.' ftee, on receipt 01 prlee, by .Bend for new and complete cataJogue of ScientUlc 333-335 Fourllt Ave" New Yerk City, 
Books for ... le by lIunn "' Co .. 3111 Broaclway, N. Y. Free 509 Plllm BlildiBA' /IloicaA'o on application. . &, 11& . '  TlCKIOR & CO., BOSTON. 
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How to Build a Perfect Homo. 

IT M AKE. A 

C heaper, Warm e r, D ri e r  and Stro nger H o use 
than B ri c k  or Sto n e  . 

• • •  

T H E  P LAST E R W I L L  N OT C R A C K  • 
• •  • 

The MIddlevllie School House was built in Au­gust, 1886. There Rre two schOOl roOms, each 35x50 
feet. The celling of the lo\Ver room Is covered with HALL'S SREATHING LATH, and is not cracked. 
The upper School tramp over this ceiling. The 
ceiling of the upper room was put

. 
on with old style 

4-foot lath ; nothing overhead but the garret ; that 
celling is cracked ; both put on at the same time, 
the same masons and same mortar on each. 

TilTING C OLO R S i 
MmDLEVILLE, HERKIMER Co., N. Y., l 

March 18, 1887. f 
J. T. H.u.L, �., ST. LoUIS, MICH. : 

Dear Sir-Dunng the past year the Middleville 

. 
_ ST HI C T LY P U HE. Union �hool District built a new school house, in 

. 
the erection of which we used a quantity of your 
patent " SHEATHING LATH," both for out&de 
sheathing and cellings. The building has now 
been ill use more than six months, and at this time 

For PalDters' _d BuIlders' Use. we find that the cellings upon which your Lath 
were used are in perfect condition, while those up-

Ca.nnQt "be excelled. fQr p� a.=.c!. ��SS. on which the common Lath were used are already 
badly cracked. 

MANUF ACTURlilD BY The two styles were used in similar locations in 
E D "W". E. J I L L  A R D. the building, the Patent Lath on the first story and 

the other on the second story, the rooIllS in both 

E TT ""C3 E � A 0· ·0 L 0 ""C3 �T7" O ""C3  � S being aliIle 80 that what settling there may have v � � � vv � ..Qo.. " been in the building would apply alike to both. 
1 6 4 15  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 .  We take pleasure in rooommending your Lath 

H OT - WATER H EAT ING ,  
For GroonboBsos anA Dwolli1l!s 

as, in our opinio�J far superior to the old style. 
v ery respectfully 

A. E. ·bICKIN8, Pf"U't Board 0/ Educatwn. 
C. W. HAML'IN, OIM"k Board of .EducatWfi. 

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

W. H. SYMONDSl .AronUoot. 
For '_,Of'ffUIt'on, addre8s 

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

The old style i-foot lath adds nothing to the 
STRENGTH of the ceilings: The joist always spring 
more or less in drying, some in one direction Rnd 
others in anothpr 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, 80 that what was trembling and weak with the 
old style becomes solid and strong with the SHEATH­
ING LATH. 

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

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

The mason has a 80lid 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 SheMMpg Lath. 

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

HITCHINGS & CO., I .  G.  J E N  K I  N S, Oswego, N .  Y. 
233 M e rcer Street, N. Y. F. W.  DEVOE ·& CO. BLINDS and SHUTTERS 

SEND S CENTS POSTAGE FOR ILLlJSTRATED CATALOGlJE. �" .... Warron's Natural ASDhalt Boofin! D1i�d.-TeDOD pu Ri ........ , ·  .. , · M IXED 
FINALLY PERFECTED AND TESTED BY TEN 

A DESIRABLE 

YEARS OF PRACTICAL USE. IMPROVEMENT. PAl NTS Mark. 

Over 15,000,000 square feet, or 330 acres, of this roofing have been laid within the 
past ten years. Superior to all other for fiat roofs. 

Much more durable tha.n coal tar materials, because it remains practically un­

changed when exposed .to the weather. 
An Asphalt roof emits no odor, and does not injure rain water. 

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

plication. " COYXI posi"te " 
FOR ROOF FOU N DATIONS. 

A two-ply composed of  one layer of saturated felt and one of Ml.b.ila 

. paper. Combines durability and strength with lightness and pliability. 

Send. for Cil:Qulars a.nd. Sa.:r.c.ples. 

--:0:--

OUJ" outside work Is put 

together with paint. 

--:0:--

We also manufacture 

DRESSER DOORS 
AND 

OUTSIDE SHUT­

TERS. 

We dellire to call attention of consnmers to the fact that we goar&ntee our ready ",lxed pain .... to be made only of l>!U"e linseed 011 and the most permanent pig­ments. They are not " ChemIcal," " Rubber," H Patent," or U Fireproof. It We uee DO seoret or patent method in manufacturing them by which benzine and water are made to S8n·e the �u�oe of pure linseed oU. Sample ��., contalnlDlr eslrable shade .. sent on appllca-

F I N E  VAR N ISH ES, 
WOOD F I L L E R S, 

WOO D STA I NS. 
ARTISTS' MATERIALS, 

MATHEMATICAL INSTRUMENTS. pa�::!�es of onr dl1rerent departments to responsible 

Cor • .  Pul&on and Icomn, Devoe & Co. , WUllam sa •• , 1 76 Randolph sa., 
N E W  Y O R K. CHICAGO. 

ADAMANT The New, Cheap, aDd ODI� Superior 
Substitute for COm.m.OD Plaster. 

WAll PLASTER. 
MAN U FACTURED BY 

Adamant 
Man ufacturing 

Company. 
-

OFFICE : 

62 EAST GENESEE STREET, 
SYRACUSE, N. Y. 

It is hard as marble, and will last as long &8 the building. 

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

It costs but little more. than lime plaster, and its superior qualities make it immeasurably oheaper. 
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 th41 only material with whioh repairing oan be done neatly and " to stay." 

.... For Priees a.nd Est1ma.tes, or Further Information

, 

Apply to or Address the Company. 
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To Architects, Builders, House· Painters, Decorat.ors. Boat-Builders 
and Yachtsmen desiring an -�eIrJ aurabt6 FiD.1sh for W oOd. 

ArE' superior to any Vallo 11;;=;:=======;;; 
nlshes or Wood-Finishes ill 
the market, for the follow­

ing relU!Ons. viz. . 

Tbe)' p 0 5 5 e 5 5  lIlore 

b o d )"  hlgber loner, 
greater resisting p r o ­
perties t o  atmospheric 
lnftuenees, a c tl 0 n 0 � 
water and alkali, are 
more elastic, will not 
5cratch or )Dar white, 
and are Jnore durable. 

WORKS : 

Inside Work, 
RetiollrlJ:l" creat dora-

e x t r e m e  
u.e No. I 

..... A .. '-.-.'"' ..... FINISH. 

Manufactured by 

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

Office, 207 Ave n ue D, NEW YO RK. 
Send Cor Samples and Full Partlculan. 

THE HENRY DIBBLEE COMPANY, 
M:ANTELS, GEl.ATmS AND TZLmS. 

General Agency 
Lo"W"" s .Art Tiles. ::h.d:a-wo'. English Tiles. 

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

266 & 268 Wabash Ave. , Chicago. 

The H Barry " Hanger.  
• • •  

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

-MANUlI'ACTURKD BY-

SY'R.AO'D'Sm BOLT 00 • ., 
SYRAC U S E ,  N .  Y. 

J��:� ,to �M""../O' ''''''\a 
TIll _AT 'MERICAII PIPE CIMRIII 

---=--
BI1'-&I .... 13 

STEAM G A S  AU WATER 
-ee( PI PES J=5!=-

flDHT /� 
1IltIlZX;TOK.J)Z%" 

These coverings beyond question are the best non-conductors of heat known to the sc1entlftc world. They 
are easily applied. very durable, and Indestrue&lble. Recommended by Engineers and Architects. 

IN�VLATIO� 01" HEAT. PJlOTECTION AGAIN�T FRO�T. 
FREEDOM FROM RATS, .ICE, AND INSECTS. 

Many good Heaters have been condemned and thrown away for not giving a supply of hot air, 
when the fault was in the uncovered pipes in the cellar wllBtlng the heat. which could have been saved 
with J. F. Wood & Co.'s Great American Pipe Covering. 

It sends the heat where wanted. It protects the woo dwork near from fire. It 18 a great saving 
in fuel. It prevents water and gas pipes from freezing. It prev�nts the condensation of steam. Fire 
and water have no ej'ect on them. They do '/lOt powder dow", char. nor_crack. They are cleanly in 
application. They are neat and regular in appearance. They are applied to pipes without the use 
of paste or cement of any kind. 

SEPTEMBER, 1887. 
BST.&.8LI8HBD 1 844. 

SAMUEL H. FRENCH I CO., 
York Awenue, Fourth and Callowhill Ste., 

PHILADELPH IA, PA. 

PAINT .ANUFAOTUBER8. 
Btriotly Pure Lead, Zino and Oolo�, Dry, in Oil, Japan, 

and Beady Kixed for USB. 
. . . . .. 

P E E R L E S S  
MORTAR COLORS 

BLACK, BROW1f, BUI'I', A1fD RED. 
:M:seo:o.s:J a.:c..d Eu ; 1 dare' Su..pplies. 

SEND I'OB CATALOGUE AND CIRCULARS. 

HOYT & BROTHER 
Manufacturing 00., 

A. V:.::..O:.::...&., %1.1.. 
KANUFA(1rURERS OF 

M&ehiDI� for WorkiD£ Wool 
Planing Mill Machinery 

a Specialty. 
Senc:L :for Catalogue • 

ArchitactnraI Sheet·Ietal Worts. -TB:B-
. 

H=�Me=�oo:::::,s�::�::u::;: Standard Wood Tnrmn! Go. 
BuDders' Light Iron Work. 58 BAY S T R E E T, '3'. s. 'rEl:O::EU:r • 

No. 1201 Callowhill St. ,  Philadelphia, Pa, Jersey City, N. J. 

CHENEY & HEWLETI, 

Arc�itectllral Iron Wor�s. 
WROUGHT A N D  CAST IRON WORK 

FOB BUILDING PURPOSES. 

N. CBBmIT. t C. HBWLII:l-'T. r OI'll'lCB, { 201 BROADWAY 
NBW YOBlt. 

Book giving strength of wrought-iron girders, 
beams, and cast-Iron columnsma.iled onapplica.tion. 

ARCHITECTURAL AND ORNAMENTAL 
IRON STAIRS, GRILLES, 

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

Va a l l ,  A rea, alld ISkylill'ht (Cement and Iron). 

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

fi50 Elm Ave., Philadelphla. 271 Broadway, N. Y. 

D R AW I N e  
I N STR U M E N TS, 

D R AW I Ne P A P E R ,  
B L U E P R OCE8S 

P A P E R ,  
A M E R I CAN 

LIQU I D  I N K. 

G. S. WOOLMA.N, 
1 1 6 FULTON ST., 

l'fBW YORK . 

Chandler 8J Farquhar, 
1 77 Wash ington St., 

BOSTON. 

Agull for Fay's U Ylllkee ·  CAW'1II8 
ABD Barn .. ' Foot Power Maohlne",. 

AND DBALlIiRB IN 
• uhlalsta' �8pplles .f EYe". iliad. 

Send two Btampe for illllS. catalogue. 

MACHINE · TURNED 
BALUSTERS 

Various Sizes and Patterns Dove­
tailed ready for use, with Ta.it's 

Patent Dovetail. 

PEDESTAL and TURNED JEWELS. 

STAIR RAILS, 

Of all dimensions, worked. ready 
to put up. 

Send k. Stamt' for our S2-page 
Catalogue, contaming 200 Illustra­
tions of Balusters, Pedestal Newels, 
Brackets. Drops, Eltc. 

ANDERSON & DICKEY 
Ar�itectur,l WOo� TUf�iDg 

-AND-

Spiral Moulding, 
43 B r i stol  St reet 

BOSTON, J[ASS. 

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

Legs, etc. 

Wood Mantels, Office Fittings. in­
terior Decorations, etc. 

Rope -)foulding and Twist Screen 
Work, etc. Architects' Designs 

a specialty. 
Estimates given. Send 2-cent stamp 

for illustrated catalogue. 

S- Plateo. A<lJu.table Die 
.... ' " • • • •  L T '  , � A'J T  �"-� o ... � ( � �. �  .. \, 

-- -(�.- ---� -- - � � 

seUd for • 
(JAT.lLOGUE 

F. F. F. ' 

it.gs of Hydraulic American MANUPAcrURERR 01' W'?�vE��€in�*L:i+:�L WELLS BROS. a, CO . , QRE"l':'�LD. 
W E L L  WELL Well Works, Se ....... �� :a:a�k�'i�::':IJl�"f!t.d��'"=�''''' •�-....:�������::�=:::::������:e����::::=:::� T O O L S. Machines. Aurora, ill, 

---------------------------------

CHILTON PAINTS. � The Ohilton J(anuf'g flo. would oa1l theattention of Architects � 147 Fulton St New York and pmons desiring a good artiole to their :Pure Linseed Oil . , • 

�&ints. The most dnrable and therefore the !D-� eoonomioal 141 'U'':Ik Street Boston m 1lB8o "Sample cards of oolors sent on applioation. .IILJ. , • 
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T:B:El :EI�A.:O:J:...:E'"Y" 

H ANDY WAGON 

The BeU on Whe.I..  Light, strong, convenient, and low priced. Handy to get into and out 
of. Handy for single horse or pair. Hal, dy tor one person or more. Handy to load or unload. 
Send /0" f .. ee "i .. "uta .. , " HoUJ to pu...,haBe cU .. e"t 1 .. _ Ma .... l'aeture ... " 

BRADLEY & CO { SYRACUSE, N E W  YORK, or 
63 M�RRAY ST., NEW YORK, 

• 32 8. MARKET ST., BOSTON. 

Bartlott's Wroll[bt - Iron, Brick -Linod Portablo FnrnaCB. 
T�:m V:mT:m�A.N", 

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

.. 0 DUST, 
KO GAS, 

KO SJlOKE, 
110 DAJlPEBS. 

Fire Clay Lined Fire ChBDlbers. 

The Veteran is made of Heavy Boner Plate Iron. A Shaking 
and Dumping Grate is attached, which will give you great 
IlIttisfaction in its control and management. Pure warm air in 
great abundance. Every furnace is warranted to give perfect 
satisfaction. ESTABLISHED 1 847. 

�rie..a.. 
�rae. 

ARTISTIC 

. 
IX 

WOOD MANTELS AND MIRRORS, 
FURNITURE AND ART WORK 

A SPECIALTY. 

OLD ENGLISH STYLE. 

DESIGNED AND MANU FACTURED BY 

S. HUET, 

Job Bartlen'!!!� !!t��!i� SIS. ,  Phila. 1 8  So. Fifteenth Street, Philadelphia, Pa. 
BUFF A.ND BLUE 

A. m: H E R S T  A. N D  B E R E A.  

S A N DS TON E 
Sawed stone of all kinds. Sawed and 8tllit flag­

ging, curbing and gutter stone and bridge stone. 

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

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

AUTOCOPYIST� 
.l1J1'o()OPTIST «:0., 166 WilHam St., New Tnt. 

CARPENTER·S' 

The  O ld Ba n go r  Slate Com pany. 
F. c. YARNALL, President. I. S. MOYER, Sec. & Treas., 

PHILADELPHIA. BETHLEHEM, P A. 

QUARRI ES 
Looated at Ba:::o...gor, Pa_ 

This Company is the original operator in the Bangor Valley! and continues to manufacture 
the Bl ue Roofing Slates which have become so celebrated lor fineness of texture and uni­
formity of color. 

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

MACH I N E RY, 
The Decorator *' 

HA.ND AND FOOT PO W ER.  
*' and Furnisher. 

A magn ificently  i l lustrated 
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, 
Rip Saws, 

Cross Cut 
Tenoners, Saws, 

Mortisers, Combined 
Saws, ' 

Scroll Saws, Jig Saws, 

Groovers, Edge Mould-

Formers. 
erSt 

Dado Heads. 

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

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 it!! 
kind in this country, and it deserves llll 
the prosperity it enjoys.-Buffalo News. 

Yearly SnbscriDtion. $4.00. SirgIe Collies, 35c. 

80 & 82 East 1 4th St. , N(J7lJ-York. 

rOR CRURCHES. DWELLINGS, Etc. 
Keystone Stained Glass Works, 

a7l SO'C''l'Il 5th ST. , PmLADELPmA. 
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THE IMPROVED ECONOMY 
Combination Stoam ann Warm Air 

BEATER. 
I N  ITS MANY POI NTS OF M E R I T  

LEADS EVERY H E AT E R  M A D E. 
II • •  

SI M P LE, P RACT I CA L, ECO N O M I CAL, 

EMBODYING 

The Oombination Heater. D U RAB I LITY and ABSO LUTE SAFETY. 

Low Pres.ure, Radiates Heat with 5 lb. Stearn. One fire generates both Warm Air and 
Stearn, increasing its capacity 25 per cent. over any All-Steam Apparatus. Automatically regulated. 
mllintaining a uniform temperature. 

Our Sy.'em of' Warming Dulldlngs with Steam Radiation and Wartn Air Insures 

PERFECT VENTILATION. 
THE ECONOllY WARm: AIR FURNACES 

Have a reputation that is neither excelled nor equalled for 

D U  R A E I L I T Y, P O W E R, A N D  E C O N O M Y, 
and are gnaranteed In eyery respeet. 

S E N" D  F O R  N E "W"  72 P A G E  O A T A L O G U E. 
giving full particulars, descriptions, and illustrations of 7 di1ferent styles of the 

C o m b i nat i o n  H eate rs 
A.ND THE 

E co n o my War m  A i r  
FU�N" .A.OES. 

Manufactured solely ,by the ]. F. Pease Furnace Co. , 
Syracuse, N. Y., and Toronto, Dnt. 

Eastern Agents.-EARL B. CHACE & Co., 206 Water St., 
New York ; J OHN DEMAREST. General New England Agent, 
112 Portland St., Boston ; W. H. FBNNER & Co., Providence. 

Western AgeDts.-ADKINS & HOFFMA.lI'. 177 East Han­
dolph At., Chicago. Ill. ; GOBS HEATING & PLUMBING CO .• 703 
Main St . •  Kansas City. Mo. ; ARTHUR A. POND. 35 Washington 
Ave. South. Minneapolis, Minn. ; GAGE & HORTON MFG. CO., l231 Olive St., St. Louis, Mo. 

�ofell anb G.n.Ueriell. 
(Continued /1'om page vi.) 

(10) B. asks : What is the greatest 
speed ever attained by an ice boat, and if it attains a 
greater speed tban the rate at which the wind blows at 
the time it is propelled ! What explanation cal' be 
given for the fact that boat goes faster than the wjnd 1 
A. With a twenty mile per hour breeze ice hosts have 
run, on lIne ice. at the rate of 70 miles an hour. If you 
squeeze a suitable wedge between thumb and lIn�r. yon 
will tlnd the wedge to move further and faster during 

the squeeze thau the lIngers that impart the movemeut. 
On the same principle the ice boat, which i. the wedge, 
Illliy be driven three times or more faster than the pro· 
pelling wind, when the latter acts a2ainst the inclined 
side or sail of the boat. If the wind were directly abaft, 
the boat wonld not go quite so fast as the wind. 

( 1 1) .T. W. L. asks what material white 
clay pipes are made of. A. The clay pipes are mostly 
imported, and are largely made in England. It is pro­
bable that suitable clay for this purpose is found 
among· the clay beds of New Jersey, but this is used 
chie1ly iu the potteries. Pipe clay is of about the same 
quality as that usell for the manufacture of pottery. 
To buru white, the clay should be free from iron. 

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

(13) C. F. S. asks : Which is the better 
way to set a small circular rip saw (14 in.)-so that It 
wiU just reach through the stuff, or lower the table that 
It will move perpendicularly ? Which method reqnires 
the most power ' A. A saw cuts easier across the grain. 
Cutting at the top of the saw is lengthwise of the grain 
of the wood. and cuts harder and of COU1'1!C takes more 
pewer. Saws cut easier or with less pewer with the top 
of the table as near the center as possible. or so that 
the tlange that holds the saw just clears the stuft to be 
.awed. This is the practice with the makers of framl!8. 

Sometimes the tables are made to raise for some special 
pnrpose-not for the saving of power. 

(14) E. Le D. asks how to clean nickel 
plated goods. 80 as to keep them bright ' I have lin 
Albo carbon cluster light (gas) in nickel, and I suppose 
the heat keep. It dull. A. Too much polishing with 
pewder will 800n destroy the nickel plating. Wipe 
thoroughly with a cloth moistened with kerosene 011 as 
often as necessary. Occa.ionally add a little whiting or 

chalk to the cloths. If any parts are not btirnlAhed 
that require to 00 cleaned, a small brusb with chalk 
and soap water will make the work quite clean. 

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

(16) E. E. H. asks : 1. What is the best 
method of varnishing slate tahle tops which have been 
ornamented by painting on t.hem a design in oil coiors ? 
What varnish is used. and how applied ' If with a 
brush, how cau the strokes of the brush be prevented 
from showing ? If dipped, give particulars 1 A. Use 
a soft camel's hair hrnsh and cover the table with a coat 
of heavy body varnish, such as can be purchased of 
-any paint house. 2. A receipt for ebonizing liquid. I 
have used nut galis Bnd acetate of iron, formerly with 
good results, but lately the iron acetate will not pro· 

ddile the black. A. The majority of the receipts giveu 
include acetate of iron in some form or other. The fol· 
lowing is one entirely free from Iron salts, and may be 
found desirable : First spen� the wood with a solution 
chlorhydrate of aniline in water, to which a little cop· 
per chloride has been added. When dry, repeat with a 
solution of petassium bichromate. Do this two or thr"e 
times. 

(17) F. A. P. asks : How long will gal­
vanized cast iron stand exposed to the weather (such as 
an iron fence) without signs of rust? A. If the iron is 
perfectly galvanized, It will iast for a lonr time. If the 
union of the zinc and iron is imperfect, rust will ap-

, pear very soon. 
(18) F. W. C. asks : Will a 3 inch .pipe 

50 rods long snpply enllkient water for 2 riun8, one us· 
ing a 1 inch feed ' pipe, one a 2 Inch feed pipe? A. 
What head is there on the B lnch pipe, or how high is 
the. relMlrvoir which receives the.wa:ter from brook above 
that which supplies the nun' If this ill eJaht feet or 
more, 8 inch pipe ill su1llelent. 

(19) S. R. R.-To 8&Qd :wood. : Paint the 
wood with a thick paint and duat the _d on through 
a sieve lIxed to a small Un box In wblch tbe eand is 
placed. 

(20) W. E. W. sayS : I have a 51 in. cir­
cular eaw that has not been IUIIlil in over a year (a 
l!1Il811er on� used in place), one side of which is very 
msty. What will take off the mst and make it bright? 
I cannot sell it as it is, bnt conld if I can get off the 
rust , A. If kerosene will not remove the rnst. try 
spirits turpentine and rottenstone. If the mst is deep, 
it must be 2round out with emery.. To preII8rvo the 
concentric polish mouut it on an arbor and rotate it, 
uling emery and oil on a pine or other 80ft wood stick. 

(21) D. McR.-Your dra.in system needs 
ventilating. The blind well, if air ti2ht, doe8 not make 

SEPTEMBEB, 1 887. 

The B. H. JACOBS' FURNACE CO., 
Manufacturers of the celebrl;lted Wrought Iron spiral radiator and steel dome portable 

WA R M  A I R I t  we ars the 

F U R N AC ES Crown of 
With Hot Water Suuoriority, Attachment. 

lost Perfect and Dnrable Most Economical 
THE KING AND 

of HEATEB,8 PO W E R F U L. 
The Spiral Radiator is exciting universal 'attention and careful examination by the public. as evi­

denced by the drift of popular favor. A cur'sory examination alone is sufficient to show its merits and 
superiority. It combines all the requisites of a successful furnace, viz. : Future Maintenance. Effici­
ency. and Power to Economize and Radiate the Heat Desired. No less attention has been given to the 
qualities upon which depend the health andvitaJity of our families. 

JlANUF AVTURED BY 

M. H. JAOOBS' FURNAOE 00., Syracuse, N. Y. 

The Dunning Patent Wrought I ron Boiler 

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

(22) W. H. B. asks : 1. How much greater 
area of cross section should an iron lightning rod have 
than a copper one, to give the same conducting power f 
A. The sectional area of the iron rod should be six 
times as great as that of copper to secure the same con· 
ductivity. 2. With roof surface of 1.000 square feet, 
copper rod one·half inch square, aud a wet clay soil, 
how far ought I to continue the rod underground, 
through a bed of charcoal 1 foot deep and 1 foot wide, 
to give a proper ground connection ? A. Carry the rod 
down till yon strike SOli that is permanently damp. 

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

(24) R. Y. , architect. of Mobile, Ala. , 
questions the accuracy of the rule given in answer to 
J. D. G. in the July numoor in regard to the breaking 
weight of white pine timber. A. The values deduced 
by the rule are, in the main, correct, erring. if any, on 
the safe side. The rule generally followed by architects 
is a8 follows: The safe load in pounds for a beam sup· 
perted at both ends, with its load uniformly distributed, 
is equal to 2 X breadth (inches) X depth squared 
(inchlll!) X a constant divided by the length of the clear 
span in feet. The constant is the safe load for a unit 
beam, one inch square and one foot span, loaded at the 
center, For white pine the constant is 80. Practically, 
however, a proper allowance should he made to insure 
the beam against too great a detlectlon. Where the de· 
lIection is not to exceed one· thirtieth of an inch-.per 
foot of span. the above formula ought to read with like 
conditions: For white pine, viz. : Safe, nniformly dis-

S X breadth X cube of depth X 811 
tributed load = -----------­

D X square of depth. 
(25) L. McN. asks for a receipt for mak­

ing an infusible cement that will stand a great heat 

IS THE BEST FOR 

Low Pressure Steam Heating 
An autoID8ti�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. 

OVE R  1 3,000 IN USE. 
Made in eleven sizes. suitable to heat 

from the smallest Cottage to the largest 
Business Block, and in Six dift'erent pat· 
terns, as follows : 

As a MAGAZINB BOILER which re­
quires attention but once in 24 hours ; 
as a SURFACE BuRNER that will burn 
Hard or Soft Coal. Wood or Cok�i as a 
HOT WATER BoILER for Green HOUse 
and Hot Water Heating. and as a Porta­
ble Boiler to be set without brick ; also 
in two sections, so that it can be taken 
through smail door or window. w here 
w hole one could not enter. 

Sendfor New lIlURtrated Catalogue. 
AGENTS WANTED. 

Correspondence solicited froin Archi­
tects and persons building. 

1IAl!iUF ACTlJRlIlD AT THE 

NEW YORK CENTRAL IRON WORKS, 
69 ExehlD.,;e St., ljE:n�V.l, N. Y. 

high, 2 inches in diameter, water tlowing in at the top 

and discharging at the bottom through an orillce of 
a quarter of an inch in diameter. Should the pre88ure 
be increased or diminished if the stand pipe were reo 
duced to 10 feet high and diameter increased to 4 
inches f A. The pressure is determined by the height 
0. head maintained in the stand pipe. The diameter. 
or 1I0w into or out of, does ' not affect the pressure. 
The pressure is 0'4335 pound per square inch for each 
foot of height or head of water. 

(27) O. W. asks the receipt for making 
cement pavement. A. Cement pavements may be made 
with Portland cement, broken stone, and sand. If for 
foot walks, 3 inches in depth of small broken stone 
may be rammed evenly upon the earth bottom. Mix 
Portland cement and water to the consistence of cream 

and pour over the surface, spreading with a stiff broom. 
When hard. spread with lIne gravel mixed with cement 
and water 1� to 2 inches deep. Then a coat 1 inch deep 
of sharp clean sand (such as iA used for making mortar). 

mixed with equal parts of Portland cement, with 
enough water to make the mass like mortar. Lay even· 
ly and smooth. This will set strong enough to walk 
upon in from one to two days. See SCIENTIFIC AMERI­

CAN SUPPLEMENT. No. 33. 
(28) W. H. C. asks (1) how to obtain a 

bright, glossy polish on a black walnut counter. A. A 
good black waluut polish is prepared by taking pul· 
verized asphaltum, and put it in a jar or bottie, pour 
over it about twice its bulk of turpentine or benzol, 
put in a warm place, and shake occasionally. When 
dissolved, strain and apply it to the wood with a clotll 
or s,11I brush. Should it prove too dark, dilute with 
turpentine or benzol. If desired to bring out the graia 
more, apply a mixture of boiled oil and turpentine. 
When the oll is dry, polish the wood with a mixture of 
2 parts shellac varnish, boiled oil one part; shake well 

before using. Apply with a cloth, and rub briskly. 2. 
Also a bright, glossy polish for a Georgia pine tloor. 
A. For the pine, use white bleached shellac, 3 ounces ; 
white gum benzoin. 1 ounce : gum sandarac. � ounce; 
spirits of wine or naphtha, 1 pint; dissolve. 3. Also a 
cheap amber color paint to paint the ceiling. wbich 

will readily wash off. A. For amher colOi' paint: Mix 
French yellow in boiled oil, adding sulllcient red lead 

or litharge to produce the desired shade. 

without crumbling or falling off. ao I want to line a hot FULL plans and specifications for any of 
blast gas furnace with it. Also a receipt for makIng the various buildings illustrated in this 
crucibles that will stand the inteme heat of the hot 
blast gas furnace. I would like the cement to be non. work may be obtained, on very moderate 

conducting. A. A good lIreproof cement is given in an· terms, at this office. These include 
swer to query 58, on page 28 of the SCIENTIFIC AllERI· churches, schools, dwellings, enlarge­
CAN. of January 13. 1883. The black lead or graphite ments, extensions, wings, etc. The two 
cmcibles wi�l

.
be found most suitable for your wants. volumes for the past year which may be The compOSItIOn of theee i8 52'6 per cent. of carbon, • ' 

45'4 of eartbi matter, and 2'08 of water. The earthy I purchased for $3, con tam nearly 200 eleva-

matter used is Are clay. I tions and many plans. Address Munn & 

(26) F. W. R. asks how to calculate the Co . •  361 Broadway, Architects and Build­

pressure of water throuch &B iron fitand pipe � feet ers Edition SCI:BNTIFIC AMERICAN, 
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ESTABLISHED 1843. 
Manufacturers of 

Stablo Fittin[s and FiIlnros, 
Twen -th ree Awards of M e rit fo r Su per ior ity_ 

• • •  

I MPROVED and PATENTED THE OLDEST, THE BEST, 
THE CHEAPEST. IBON, BBASS, BRONZED and NUKEL·PLlTED 

POULTRY YARD APPLIANCES, ETC. • • •  
Low estimates furnished to Architect!!. Builders, 

Carpenters, Masons, etc. 

Catalogue Mailed on ApplicatIon .  

SAM U E L  S. BENT &. SO N ,  

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

No. 1 1 1  Chamber. St.. Ne"W York, N.Y. If you want an antique finish get our Queen 
Anne Shingles. Send for Catalogue and price 
list, special to the trade. 

WHOLESALE A GENTS : 
W. W. MONTAGUE & CO., San Francl""o, CaL, PaclIlo Cout. 
KNISELY & MILLER, Chlca .. o, IlL 
GEO. TRITCH HABDW ARE CO., Denver, CoL 

queen Anne Shingle, 

PJIlLLI I 'S  & BU1'TORFF MFG. CO., N aohvIlle, Tenn. 
McDONALD, KEMP '& CO., Toronto, 80le AX''' ... f�.r (JaDada. 
JEROME T WIOHELL & 00., KaUB. (JIty, Mo. Walters SblDgle. 

Academy of A rchitectu re 
a n d  B u i ld ing, 

3066 South 9th Street, St. I.ou ls,  Mo. A Fiv. Mnnths' Winter Torno Oom"...,,,, •• Nov. 1st, 188'7. - The National Sheet-Metal Roofing Company, 
Nos. litO, :n�,.314, 316, 318 & 3��O Ea.t 20th St., 

New York, U. S. A. Send for Prospectus. H. MAACK, Principal. 

E_ J_ JOHNSON:J 

Roofi ng Slate 
MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC. 

ESTIMATES FuRNISHED ON .ALL SLATB WORK. 

QUAR RY. OFFI C E ,  

BANGOR, PAl 18  BURLING SLIP, N. Y. 

GATES IMPROVED HOT WATER HEATER 
The f'ollowlng Special Ad­

vantage. over other Method. 
of' Heatlnl " 

Ist.-OVER HOT AIR FURNACES.-No 
Dust ! No Burnt Air ! No Ga. ! and abili­
ty to send the heat where it is wanted, 
'ft ithout regard to direction of wind or 
height of cellar, and using les. fuel for 
amount of space heated. 

2d.-OVER STEAM, HIGH OR Low 
PRESSURE.-From the fact the tempera­
ture of water in radiators can be between 
70" and 212" or higher, thus adapting It to 
all dellrees of 0 U t 8 i d e  temperature, 
thereby. taking the season through, it 
makes a great saving in fuel in this point 
alone, besides the comfort of having a 
building evenly heated. 

3d.-OVER OTHRR HOT WATER SyS­
TEMs.-In all others, the water goes to 
Radiators from ODe common reservoir. 
Therefore, beiDI: next to impo&stble to 
have all room. heated alike. Dllferent 

To WHOM IT MAY CONCERN : rooms will receive current of witter at 
This Is to certify that E. N. Gates & Co. put In their Hot Water dilferent rates of 'peed. With this 8Y8-

Heating Apparatus in my house last March. I have used it over a tem all rooms can be heated alike. when 
month, and i!". ha� proved a very satisfactory and economical method desired. from the fact that each current 
of warming my dwelling. The house 18 easily maintained at a tem- is provided with an independent boUer, 
perature of 70° throughout and we are free from any annoyance tOrOID and the hot water must go where the 
the dust of a furnace, the snapping of steam pipes or uneven tem- g�� l:;�:y ���.it����vc��

e
��

e
���

o
�

tr
�: 

��:-::}�;f..�e
d���:-:;�

t parts of the various rooms. JIlib�\�� b�JS'�.
re le"s cost than any other system of hot 

NORTHA>lPTON. May 1. 188'1. water heating to do the same work. 
Por IlIus&rated Circular, ReCerences, and P oll Par&tculars, addres. 

E. N .  C AT ES, S P R I N C F I E L D, M ASS. 

No. I Pon,- Planer. 

WOO DWO R KI N e  
M ACH I N E R Y .  

No. I Saw Table. No. 1 Varlet,- Moulder. 

J .  S .  GRAHAM & CO . ,  249 Lyell Ave. , Rochester, N. Y .  
THE IMPROVED FLO R I DA 

STEAM 
HEATER 
The Best and Most Collplete 
HOUSE HEATER in the World. 

Self-Feedinlr. automatic. Port­
able and saves all eltP8DSe 01 Brick Work. Most economical. Carries steam from 10 to 13 hours without attention. Compact. 14 sizes, from " to  6 feet hiah. uti­olinker grate. euilY sllaken. DO dust. Biles larger thaD the com­bined aalell of all r e p u table 
Steam Beaters. 

3500 ����1 
all JiviD(l; the bellt satiBfactl.oD. 
lIlIItfinates furnished 00 appU­tion. Bend for illuatrated Catalogue. Addreu 

Pierce, Butler &, Pier" 
MANUFACTURING co., 

Sale ManaCactarer_. 
j S Y R A C U S E, N .  Y. 

o. DL80 • •  ra. 00 .. 8&0 Lou., J(o, Tun " 8OK��C.le:c:.llL i>. WOOD " W'O r eltll .. 1'a. 

S U M M E R IN' Duplex Steam- Heater Co. 
••• uf.eturero UDder FISKE'S PA.TENTS, 

10 Barclay Street, New York. 

- W I NTE R -
I> Q 

m 

ICE-BOUSE AND COLD ROOM.�BY R 
G. Hatfield. With directions for construetlon. Four e_vlngs. Contained in SCIENTIFlO AMERICAN SUP­PLEMlIINT. 39. l'rIce 10 cents. To be had at this 0lil08 
IIIld of all newsdealer&. 

I n  o u r  H omes,  o u r  Offi ces,  and  Sc h o o l s  
MAY B E  POSITIVELY ASSURED BY ADOPTING 

Tho Brown & Jamos Hoatin� Company's 
S Y S T E M  O F  H E AT I N G 

BY 

H OT WATER CI RCU LATI O N .  
This method of heating is worthy of investigation by all who con­

template b�lding, or changing their heating apparatus. 

We will be pleased to furnish information in detail. 

THE BROWN &; JAlIES HEATING CO., 
2 1 3 1 Wabas h Av e n u e, O h l cago. 
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THE PERFECT COMBINED STEAM AND WARM AIR HEATING APPARATUS 

Brick set : a sizes, 86, 40 and 48 inch. 

Man ufactured by the 

WE I R  & N I XO N  
Steam ] Warm Air Heating Co. 

1 4 1 0  & 1 4 1 2 N .  SIXTH ST., PH I LADEL PH IA, PA, 
The combination system through this apparatus is not an experi­

ment, but an established fact, having b.eaten straight steam 33� per 
cent in radiatL)n, and in the cost of its production. 

Its triumph over the old hot air heating has been four to one (4 to 
1), and remOVdS all objections from both systems when run upon their 
individual merits. 

The apparatus consumes coal according as the temperature out­
side demand." therefore preventing waste, giving a better retul'n for 
its cost than any heater yet introduced to the public. 

From apparatu s  in operation, we will prove its efficiency and 
power, with leBS trouble in management than an ordinary hot air 
heater requires. 

Parties wishing heating apparatus will please send for illustrated 
catalogue. Portable : a sizes, 28, 32, and 86 inch. 

ROOFI N G  + SLATE.  EDWARD FORD, PREB'l'. 
A. PITCAIRN, VICB-P_. 

Eo L. FORD. SIIOY. 
JOHN F. SCOTT. TmwJ. 

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

BANGOR. PEN N. 
Address correspondence to J. EDGAR DIITCHE L .. , See',. and Trea •• , Allentown, .. a. 

CBARTHR'8 GA8 ENGINE. 
The aateat. most reliable and economical Motor In 

existence. 
I ..... en .. ent of' Goa Worka nn" Machin" •• 

2 to 26 H. P. So It can be me<! ant/'UIlwt. 
Makes Its Own Cas 

.A'r COST OJ' ABOUT 

6& Cf'nts per M Feet. 
A BaTing of 26 to 85 

B::
r cent 

'l!:'::t�t,:
ed over all ot er Gas 

Chicago Agent : H. H. LATHAM, 
� Dearb.oru Street. 

New York House : 
--=-__ ;"""' __ ' 12 Cortlandt Street. 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING. ILL. 

THE I!BAGWAlUTB STEUl IACIlET 
F�edwater Boiler alld Purlft�r. 
Boll. the feed"ater. Keeps the boiler clean. 

Saves boUer repairs. Bave. from 15 to 40 per 
cent. of fuel, L&rII:e heating surface. No ..... 
diatlng surface. 'No back preMure. Thor. 
�l:f�Y O��riZ5,"&1': �!�au�!;'dsl��::l�r�ur. 
· WM. BARAGWANATH & SON. 40 West 
D�Vl�?�,s�':�'u�\'1ftfg: W: B., General Bast. 
ern Manager, m Liberty Street, New York. 

AU GER Square, Oval, Bound, 
. 8mooth Bor1ng, for1l.ne 

carpenter, cabinet, and 
pattern work. � in. bit 50 c.; set of 11. ve, 4 to 8-8 
in. $4.00, free with list. 

B I T S by mail, rece!Pt ot 
price. BRIDGEPORT 
GUN IMPLEMENT 

• CO., 17 Maiden Lane, 
New York. 

I C E - H O U S E  AND REFRIGERATOR. DIrections and Dimension8 tor construction, with one illustration of cold hOllae tor )!1'8IIervlng fruit trom 
=:e��te�:e�::��m

an
�op�

e
�l:'.

ro
�� talned m 8<'niINTIJ'IO AMERICAN SUPPLEMENT No. 1 1 8. i:l::' cent&. To be bad at tbla oIIIc/) and of all ne" .. 

T r a n a m l  • •  l o n of' /.owe r .  
!!I a . p e n a l o n  D r l  a e  • •  

T r a m w a ,. . ,  
and other application. of 

W I RE ROPE 
Trenton Iron Co. 

WOltKK and OFFICE. TRENTO!l, N. J. 
SI��"ptfJ���c:-��rlWortt ��iillb���:f 

PITTSBURGH PLATE GLASS CO., 
C RE I C H TO N ,  P A., 

MANUFAlJ:rtTRERS 

PO LISH E D  PLATE C LASS. 
Ground and Rough Plate Glass for Floors and Skylights. 

Three-sixteenths thickness, made expressly for fine residences. 

LARGE AND WIDE GLASS A SPECIALTY. 
Th e  Largest Plates of Glass i n  the cities of 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 entirely to its supe­

rior quality, NATURAL GAS alone being used throughout both 
works as fue1. 

--COR R E S PON D E NC E  SO L I C I T E D.--

Works No. :1., 
OREIGHTON, PA. 

Works No. 2, 
TARENTUM, PA. 

WESTERN UNION WIRE AND TELEPHONE CONNECTION 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, 
24:0 South Seeond St., Philadelphia. 
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VA LUA BLE  BOO KS FOR ARCH ITECTS, BU I LD ERS, ETC. 
Promptly sent, on reoeipt of the prioe, by MUNN & CO. No. 36 1 Eroadway, New York City. 

- - -

OUR NEW CATALOGUE 
ARCHITECTURE, 

B E  
O F  THE LATE ST AND MOST 

BUILDING, CARPENTRY, ETC. , 
SENT FREE OF POSTAGE TO 

IMPORTANT WORKS RELATING 
IS NOW READY, A.ND WILL 
ANY ADDRESS. 

TO 

AMERICAN COTTAGES. 
Consisting of « large quarto plates. Containing Original Designs of Medium and Low-cost 
Cottal!"es, Seaside and Country Houses ; also a Club House, School House, Pavilion, and a small 
Seaside Chapel, together witli a Form of Specification for Cottages One large quarto volume. 

$5.00 
ARCHES. 

Useful Information for Bricklayers, being an Improved Method for Setting Out Gauged 
Arches. By James Buckle. 4to, boards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $I .ltO 

ABCHITE(lT'S AND BUILDEB' S POCKET-BOOK . 
Containing Original Tables and Valuable Information for Architects, Builders, Engineers, 
and Contractors. By E. F. Kidder. Fully illustrated with plates. Put up In pocket-book 
form. morocco fiaps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 . 50 

ARCSITECTURE, 
Nicholson's Encyclopedia of. Two volumes, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $32.00 

ARCHITECTURA L STUDIES. . 
PART 1.-12 Designs for Low-cost Houses. This set incfudes the Prize Designs for $2,500 

Houses of ..  Building CompeHtion No. 1." These will show Elevations, Plans, and Details, 
together with Specifications, Bills of Materials, and Estimates of Cost. In addition to the 
above, there are given a number of other Designs, ranging in cost from $500 to $4,000. 

$1 .00 
PART n.-Store Fronts and Interior Details. Containing 12 plates of Designs and Detalls for 

the following classes of Stores . Drug Store, Restaurant", Village Shop, Retail 25-ft. StoreJ l1ank and Office Finish, Cigar Store, Corner Dry Goods t;tore, Store Front, Basement, ana 
First Story, and others . . . . . . . .  . . . . . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,1 .00 

PART IlL-Stables. Containing ]2 plates of Stables suitable for Village lots, ranging III cost 
from $300 upward. This set of plates will contain a fine selection of Designs giving 
Exteriors. Plans. and some Details. Paper portfolio . . . .  . .  . . . . . . . . . . . . . .  . .  . . . . . . . . .  $ 1 .00 

PART IV.-Seaside and Southern Houses. 12 plates of Designs for Cheap Houses, with ample 
Verandas, suited to a summer climate. Average cost, $1.!iOO . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

PART V.-O utbuildings. Containing 12 plates of Designs of Small Stables, Summer HoUl!CB. 
Pavilions� Privies, Fences, Gates, etc. . . . . . . . . . . . . . . . . . . . . . . . • . .  . . . . . . . . .  . . . .  . . . .  . .  . . . . .  $1 .00 

PART VI.-l'erspectives. Elevations. and Plans. with Specifications, Bills of Materials. etc., 
of Houses costing from $500 to $2,500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .00 

PART VI l.-Designs for Door and Window Finish. Wainscoting, Mantels. Closets, etc . .  $1 .00 
ARCH ITECTURA L DETAILS. 

ContHining 387 Designs and !Jt17 Illustrations of the various Parts needed in the Construction of 
Buildings, Public and Private, both for the City and Country ; also, Plans and Elevations of 
����u���Of 

C
'?��lif�¥����� �u��

n
l:S filM's;;' cor:::l�e ��

A
�ofu��ter:' tat�: 

Reduced from $10 to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  $6.00 
ARCHITECTURE. 

Ferguson's History of Architecture in all Countries. from the Earliest Times to the Present 
Day, Two vols., 8vo cloth. American reprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 14.00 

ARCHITECTURE. 
Town and Country Mansions and Suburban H ouses, with Notes on the Sanitary and Artistio 
Construction of Houses. Illustrated by 00 Plates

�
cOntaining Plans, Elevations, Perspectives, 

and Interior Views of Executed Works in the ueen Anne. Classic, Old English. Adam's, 
Jacobean. Louis XVI , and other styles. By W' 'am Young. Architect author of " Pictu­
resque Architectural Studies," " Spons' Architect·s and Builder's Pocket-Book." Architect of 
the Glasgow Municipal Buildings. etc. Imperial 4to. handsomely bound in cloth . . . . . . $12. 50 

BICK�:f:it'
.
S DETAIL, COTTAGE, A N D  CONSTRUCTIVE �RCHITEC. 

Containing 75 large lithographic plates. Cloth. large 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • .  $6.00 
BICKNELL'S PUBLIC BUILDINGS. 

Cloth. 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.50 
BIC K NELL'S SCHOOL HOUSE AND CHURCH ARCHITECTURE. 

Cloth, 4to . . . . . . . . . . . . . . . . . . . . .  :; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.50 
BICKNEL L' S  STABLES, OUTBUILDINGS, FENCES, A N D  MISCEL L A­

NEOUS DETAI L S. 
Cloth, 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2. 50 

BRICKLA YING. 
The Hudiments of Practical Bricklaying. In six Sections : General Principles ; Arch Draw­
ing, Cutting, and Setting ; Pointing ; Paving. Tiling. Materials 'hSlating and. �Iastering ; Prac-
tical Geometry, Mensuration. etc. By Adam Hammond. Fift edition . . . . . . . . . . . . . . . . .  $1.00 

BUILDERS' GUIDE AND ESTIMATORS' PRICE BOOK. 
Being a Compilation of Current Prices of Lumber. Hardware. Glass, Plumbers' Supplies 
Paints, Slates, Stones. Limes, Cements, Bricks, Tin. and other Building Materials. Also: 
Prices of Labor and Cost of Performing the several Kinds of Work required in Building. By 
Fred. T. Hodgson. editor of the " Builder and Wood Worker " . . . . . . . ; . . . . .  ; . ; . ; . ;  . . . . . . . .  12.00 

BUILDERS' POCKET COMPANION AND PRICE BOOK. 
Consisting of a Short but Comprehensive Epitome of Decimals, Duodecimals, GeometrY, and 
Mensuration ; also, Rules for Computing and Valuing Brick and Brick Work, Stone Work, 
Painting, Pl�tering, with a Vocabulary of Technical Terms. etc. By Frans: W. Vogdes. 
Enlarged. reVIsed, and corrected. In one volume. 368 pages. full bound. pocket-book form, gtlt edges, $2.00 ; cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 .50 

BUILDING. 
The Art of Building. Rudiments of. General Principles of Construction. Materials Used in Building. Strength and Use of Materials. Working Drawings. Specifications, and Estimates. 
By E. Dobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 .00 

BUILDING CONSTRUCTION. 
A Complete Manual of the Details of Construction. illustrated. with a large number of engravings. PART I. Contents : Walling and Arches ; Brickwork ; Masonry ; Carpentry ' Floors ; Partitions ; Timber Roofs ; Iron Roofs ; Slating ; Plumbers' Work ; Cast Iron Gir: ders. etc. ; Joinery. PART II. Contents : Brickwork and Masonry ; Timber Roofs ; Roof 
Coverings ; Built-up Beams ; Curved Ribs Timber and Iron Girders ; Centers , Joinery ' 
Stairs ; Riveting ; Fire·Proof Floors ; Iron Roofs ; Plasterers' Work ; Painting ; Paper-Hang: 
ip-f.:�d/ll��triiI�����:,

a
:::;

. 2: Bricks. Tiles; Tem Cotta: etc. ; s: 'Limes; cemei:ii8� J:rt!� Concrete. Plas�r, and ¥phalts ; 4. Metals ; ? Timber ; 6. Paims and Varnishes ; 7. Glass ; S. Paper-Hangmg ; 9. Miscellaneous. Post-p8.ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 
BUILDING CONSTRUCTION. 

Timber and Iron 'York. By R. S. Burns. C.E . •  of Manchester. Two volumes, with plates. 
(In Elementary Senes.) 16mo. $1.50 ; advanced Series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 . 50 

BUILDING ESTATES. 
A Rudimentary Treatise on the Development", Sale. Purchase, and General Management of 
Bui!ding Land, !l!cluding the FOrIJ1!Ltion of t;treets and Sewers, and the Requirements of 
Samtary Authontles. By Fowler Mwtland. Surveyor. Illustrated . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

BUILDING SUPERINTENDENCE. 
By.Professor Theodore M. Clark. 1 vol. Profusely illustrated with Plans, Diagrams, etc.$3.00 

BUILDING. 
The Builder's Clerk : a Guide to the Management of a Builder's Business • . By Thomas Bales. Foolscap Svo. cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

CARPENTER. 
�'he American House Carpenter. A Treatise on the Art of Building. comprising Styles of Architecture. Strength of Materials, and the Theory and Practice of the Construction of Floors, Framed Girders, Roof Trusses. Rolled Iron Beams, Tubular Iron Girders, Cast Iron Girders, Stairs, Doors, Windows, Mouldings, and Cornices. together with a Compend of Mathe­matics. A Manual for the Practical Use of Architects, Cllrpenters, and Stair Builders Rewritten and enlarged. Numerous fine wood engravings by R. G. Hatfield. (1880.) Svo' 
cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  $5.00 

CARPENTRY MADE EASY ; 
. 

. Or, The Science and Art of Framing on a New and Improved System. With Specific Instruc­tions for Building Balloon Frames, Barn Frames, Mill Frames, WarehoUl!CB, Church Spires etc. Comprising also a System of Brid� Building. with Bills, Estimates of Cost, and valuabhi Tables. Illustrated by « plates. compnsing nearly 200 figures. By Willism E. Bell. Architect and Practical Builder. 8vo . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 
CARPENTERS' AND BUILDERS' ASSIST ANT AND WOODWORKERS' 

GUIDE. 
The work is intended to combine the Knowledge the Workman requires to Construct any 
Design in Carpentry by an easy System of Lines, reducing the Science of Construction to an 
Agreeable and Pleasant Occupa�onJ rather than an Unpleasant Task. By L. D. Gould. Archi-
tect and Practical Builder. Revisea and enlarged edition. Cloth, Svo . . . . .  " . . . . . . . . . . .  $2. 50 

CARPENTER AND JOINER. 
A complete Work ou Constructive Carpentry, showing the Simplest Methods of finding all Joints and. Geometri<:al Forms, includini!' Splayed Work. Groined Ceilings, FramingA Roofing. Domes. NIChes, Raking. and Level Mouldings, etc. By James B. Monckton. une small quarto volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5.00 

CARPENTERS' A ND JOINERS' HAND-BOOK. 
Containing a Complete Treatise on Framing Hip and Val�J' Roofs, together with much valu­
able Instruction for all Mechanics and Amateurs. By HollY. Useful. 1Smo, cloth . . . . . . . •  '7 5 

CEME ST, PORTLAND, FOR USERS. 
By H. Faija. Illnstrated. l2mo. London. 1SS1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.50 

CEMENTS. 
A Practical Treatise on Limes, Hydraulic Cements, and .Mortars. . By Major.Gen. Q. A. Gill-more . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  $4.00 

CHURCH ARCHITECTURE, WITHERS'. One large volume of fifty-one 9 x 14 plates. substantially bound in extra cloth. sent by mail or express to any part of the United States upon receipt of price, reduced from $15.00 to . 81 0.00-
CONCRETE. 

A Practichl Treatise on Natural and Artificial Concrete, its Varieties and Constructive Adap­tations. By Henry Reid, C. E .• author of " The Science and Art of the Manufacture of Port-land Cement," Third edition, 8vo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 00 

COTTA GES ; 
Or, Hints on Economical Building. Containing 24 plates of Medium and. Low-cost Bouses, 
contributed by ditrerent New York Architects ; together with descriptive letterpress. giving 
Practical Suggestions for Cottage Building. Compiled and edited by A. W. Brunner, Archi­
tect. And a chapter on the Water Supply, Drainage. Sewerage, Heating. and Ventilation. 
and other Sanitary Questions relating to Country Houses. By Wm. Pllul Gerhard. One Svo 
volume, cloth . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

COTTAGES AND VILL AS. 
Palliser's Model Homes, showing a Variety of Designs for Model Dwellings ; alan Farm-Barn 
and Hennery Stable and Carriage House School House. Masonic Association Building, Bank 
and Library, Town Hall and Three Churches. 8vo. cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

DECOBA TION. 
Elementary Decoration, as applied to the Interior and Exterior Decoration of Dwelling Houses, 
etc. By James W. Facey, Jr. Illustrated with 68 explanatory engravings . . . . . . . . . . . . . .  $1 .00 

DECORATION AND ORNAMENTATION. SPECIME N S OF. 
An American edition of this important work just issued. Most of the plates are fac�simnes of 
the Original, and of the same size. A few are slightly reduced or slightly enlarged itt size. but 
in all cases the essential features of the designs are .retained. It is .well printed and on good 
paper. and is in every way as valuable to the designer as the more costly French edition. 
These plates cover a wide ranlfe of Industrial Art. almost every branch being represented, 
from Ceramic to Architecture, Including subjects---carving. paiIiting, chasin", inlay. modeling. 
fabrics. etc.-exemplifying the various phases of the Renaissance, of which M. Lienard is one 
of the most able modern exponents. Furniture is also largely represented. One hundred and 
twenty-seven 10x16 plates. In portfolio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 2.00 

DRAWING. 
A Manual of Industrial Drawing for Carpenters and other Wood Workers. By W. F. Decker, 
Instructor In Drawing, University of Minnesota. 176 pages. 29 plates. and numerous other 
illustrations. One 8vo volume, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

FOUNDATIONS AND CONCRETE WORKS. 
Containing a Synopsis of the Principal Cases of Foundation Works. etc., Practical Remarks on 
Footings. Planking. Sand, Concrete, Beton, Pile-Driving, Caissons. &lid Cotrerdams. etc. By 
E. Dobson. M.R.LB.A. Fifth edition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.00 

FOUNDATION AND FOUNDATION WALLS. 
Pile DrivinlI� Building Stones. and Bricks. Illustrations of Foundation. Pier and Wall Con­
structions, Mortars, Limes, Cements, Concretes. Stuccoes, etc. By Geo. T. Powell, Architet't 
and Civil Engineer. 64 illustrations. 1 volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00 

SANDRAI LING. A PRACTICA L TREATISE ON. 
Showing New and Simple Methods for finding the Pikh of the Plank, Drawing the Moulds. 
Beveling, Jointing-up. and Squaring the Wreath. By George Collings. Illustrated with 
plates and diagrams . .  . .  . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,1.00 

HANDRAIi..ING AND STA IRCA SING. 
A Complete Set of J,ines for Handrails by " Square-cut System." and Full Practical Instruc­
tions for making and fixing Geometrical Staircases. By Frank O. Creswell. of the Live�l r8��t����Ci�;t�. �����. f�� .�����!.' 

. . .  ����. ������ .��. ��. �.
o���.� . ������.$ljI6 

HEAT. 
A Practical Treatise on Heat. as applied to the Useful Arts. for the Use of Engin('Crs, Archi­
tects. etc. By Thomas Box. Fifth edition, revised and enlarged. Crown. 8vo. cloth . . •  $5.00 

HEA'.l'ING. . 
A Manual of Heating and Ventilation ;n its Practical Application for the Use of Engineers 
and Architects. By F, Schumann. l2mo. full roan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 . 50 

HOUSE PAINTER. . 
Modern House Painting, containing m colored lithographic plates. exhibiting the rse of Color 
in Exterior and Interior House Painting, and embracing examples of simple and elaborate In 
Plain, Graded, and Parti-colors ; also the Treatment of old style of Houses, together with. full 
descnptive letter-press. covering the Preparation, Use, and Application of Colors. with Special 
Directions applicable to each example ; the whole Work otrering Valuable Hints and Sugges­
tions on Harmonious Color Treatment. suitable to every variety of Building. By E. K R0s-
siter and F. A. Wright. Oblong 4to • ..,loth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

INTERIORS AND INTERIOR DETAI LS. 
. 

Fifty-two large quarto plates, comprising a large number of Original Desi!pls of Halls. Stair­
cases. Parlo� Libraries, Dining .. Rooms, Atc. TOjrether with Special DesIgns for Low-Cost. 
Medium and J!ilaborate Wood Mantels Sideboards. Furniture, Wood Ceilings. Doors, Door and 
Window Trims, Wa:nscots. Bank, Office. and Store Fittings. in Perspective. Elevation, and Detail ;  making a valuable Series of Suggestions for Architects and Architectural DesiJrners. 
By W. M. B. Tuthill, A.M. Cloth, large quarto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . '7.50 

LEFFE L'S HOUSE PLAN8. . 
Containing Elevations, Plans, and Descriptions of Houses costing from $500 to $3,0!1O, and 
adapted to Families having good taste and moderate means. Including the Six Pr1ze: Plans In 
the .llechtJnU:rt� NIIW8 Competition. One oblong quarto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00 

LIMES, H YDRAULIC CEMENT� . AND MORTA RS, TREATISE ON. 
Papers on Practical Engineering, U. S. Engineer Department. No. 9. Containing Reports of 
numerous Experiments conducted in New York City during the Years 1858 to 1861. inclusive. By Gen. Q. A. Gillmore, U.S.Fl. Illustrated. Svo. cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,4.00 

ltIASONRY AND STONECUTTING, . 
In which the Principles of Masonic Projection and their Application to the Construction of 
Curved Wing-Walls, Domes, Oblique Bridge!!. and Roman and Gothic Vaulting. are explained. 
By Edward Dobson, M.H.I.B.A., etc. . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  $ 1 .50 

MECHANIC, EVERY MAN H I S ' OWN. 
A Complete and Comprehensive Guide to every description of Constructive and Decoratil'e 
Work. In three Parts. PART I. Household Carpentry and Joinery. PART n. Orna�eutal 
and Constructive Carpentry. PART III. Household Building. Art, and Practice. S16 J!!Itr:es. 
.lllustrated. by 7lJO engravings on wood. One Svo volume, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . $S.O() 

MECHANIC, THE YOUNG. 
Practical carpentry. Containing Llrections for the Use of all kinds of Tools, and for the 
Construction of Steam Engines and Mechanical Models, lncluding the Art of Turning Wood 
and Metat By John Lukin. Illustrated 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.'75 

PA L LISER'S USEFU L  DETAILS. 
A New and Practical Work on every Description of Modern Architectural Detail. Forty 
plates, size of each 00 x 26. Each plate is a fac-simile of the original Draw

. 
ings without reduc· 

tion. They are given on a very large scale, none being smaller than %:locb to foot. and many 
larger, and up to half full size. In paper cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  $2.00 

PAINTER. GILDER, AND VARNISHER·S CO MPANION .  
Cloth. 12mo . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 

PAINTING. 
House Painting, Graining. Marbling, and Sign Writing. Containing full Information on the 
Processes of House Painting. the Practice of Sign Writing, the Principles of Decorative Art, 
a Course of· Elementary Drawing for House Painters. Writers, etc. By Ellis A. David80n. 
Fourth edition. With 9 colored plates and nearly ]50 wood engra..,ings . . . . . . . . . . . . . . . . . . . 83.00 

P"ASTER AND PLASTERING, MORTARS AND CEMENTS. 
. 

How to Make and how to Use. Being a Complete Guide for the Plasterer in the Preparation 
and Af.plication of all kinds of Plaster, Stucco, Portland Cement, Hydraulic Cements. Lime 
of Tie , Rosendale and other Cements ; with Useful and Practical Information on the Chemis­
try. Qualities, and Uses of the various kinds of Limes and Cements. Forty figures of Ceilings 
Centerpieces, Cornices, Panels, and Soffits. By Fred. T. HodgSoiI . . . . .  : . . . . . . . . . . . . . . . . . . .  $1.00 

PLUMBING. . 
A Text. Book to the Practice of the Art or Craft of the Plumber. With chapters upon House 
Drainage. By W. P. Buchan. Fourth edition. With 330 illustrations . ,  . . . . . . . . . . . . . . . . . .  $1.50 

PORT LAND CEMENT. 
The Science and Art of the Manufacture of Portland Cement,. with Observations on some of 
��g:�S!�g.
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STABLES. ������f�t��t��i������� �������. �?� :��.�: ���. ��. ���� .���� �l� 
STABLES, OUTBUILDINGS, FENCES, AND MISCELLANEOUS DETAILS. Containing U  plates (136-]60 W. & B. Bldgs.), showing 16 Plans, Elevations, and Views of 

Stables, several Outbuildings, and Fences, and over 100 MiscellaneoUs Details. Also, SumlUer 
Houses, Seaside Cottages. Boat Houses, Street View of 12 Dwellings, etc. Elevations and 
Plans to Scale . . .  . . .  . .  . . . • . . . .  . . . .  . . .  • . .  . . . . . . . .  . . . . . .  . . .  . . .  . • . .  . .  . .  . .  . . . .  . .  . .  . . . . . . . . . . .  , . . .  $2. 50 

STAIR BUILDERS' GUIDE. 
lllustrated by � Original

. 
. l!mtes, with Supplement of 5. additional plates. shOwing a Vltriety of Newels, · Balusters, and Rails. fully described and drawn to scale. By L. D. Gould. One Svo volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  , . . $2. 50 

STEAM SEATING FOR BUILDINGS , 
Or; Hints to Steam Fitters. Being a Description of Steam Heating Apparatus for· Warming 
an!1 Ventilll;ting Private Houses .and Large Buildings. By W. J. Balawin.· Third Edition. WIth many illustrative plates. 12ino. cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.50 

STEEL SqUARE. 
. 

A Treatise on the Carpenter's Steel Square and Its Uses; A Description of the Carpenter's Framing Square, giving, Simple and Easy Methods of obtaining the Length and Bevel!! of all kinds of HAf�rs, �ips. Groins, ' BI'aCes, Brackets, Purl�Cbllar Beams • .and Jack Rafters. Also, Its .Applicatioh in obtain!-ng the Bevels and Cuts for Hoppers. String Mouldings, Octa-
��� !�d;;u�� ���I�������: . .  ��.��:�·.���?�· . . . ��� . . �.�;����:.�le3g 

STREET, . STORE, AND BANK FRONTS. 
Containing 22 plateS (plates 67,-89 W. & B. Bldgs.). show:lng. 34 Designs . of Street Fronts. for Dwellings, Stores and Banks, including several plates of Details. Drawings to Scale . . . • $2.50 

TABLES. . .  . 
. 

For Architects, Builders, Carpen�achbuild��eers Founders, Mechanics, Ship. ��':" t.����;�cW������� . . . . . ������.'.� . . : . . .  � �:. �'.�: ���' . . ����. �l�g� 
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Band Saws. Band Saws. 
DA.DASCVS TElIIPERED BY NATVRAL GAS 

HEAT, SVPERIOR TOVGHNESS. 
After mQl'e than ten years' eXJl6rience in the manu­facture of Band SaWl!, we have dlSCovered a new process of TemJ."lrinC and Stralghtenlnl!: all at one opera­tion. TillS process insures ab801ute perl'ectlon. We specially request all users of Band Saws to send us their address in full, and also a description of the sizes of saws used, and we will, by return mail, quote them special prices. and also send "them our pamphlet on the Band Saw, which contains much valuable information for all users of Band Saws. 

The Superior Quality of our Band Sa"W"s, All Tempered, Straight­
aned, and Trued at one operation, -w-hich -w-e have patented, makes 
them so perfect that our S.1LES HA. VE MORE TH.1N TREBLED IN THE 
P A.ST YEAR. Our largest and best customers prefer them to the 
best imported sa"W"S. 

W-WRITE POR OVR CIBCVLAB AND REDVCED PRICB LISTS • ..,at 

Academy Architecture. Page Page 
H. Maach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  xi coverlnc Cor Steam, Ga8, and Water 

AdJ u8table (;Iapboard Marker. Pipe •• 
Stanley Rule & Level Co • . . . . . . • • . . . . . . • .  cover ii M. Ehret, .Jr., & Co . . .  . . . .  . . . . . . . . . . . . . .  cover iv 

AdJ II 8table Plane8. H. W • .Johns Mfg. Co . . . .  . . . . . . . .  . . . . . . . . . . .  iii 
Stanley Hule & Level Co . . . . . . . . . . . . . . .  cover ii Shields & Brown . . .  . . . . . . . . . . .  . . .  . . . . . . . .  iii 
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N AT U R A L  C AS 
Js perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
flulphnr or other base substances. We are the first 
to adopt its use in heating saws for temperitlf!. 
which explains the cause of our saws being tougher 
than ,my others now made. 

OUR CIRCULAR SAW 
Of all sizes from 6 inches in diameter to 6 feet, both 

Solid and Inserted Teeth, also our 

Double Toothed Gross Cuts 
(two saws in one), for all uses HAVE NO 
Eq.V AL. 

Our SAWYER'S HAN D BOOK "W"ill be sent FREE to any part 

of the "W"orld on receipt of full name and address. 

Address E M E RSO N ,  SM ITH & CO. (LIMITED). 
Bea.ver FaDs, Pa.. 
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