
THE QUEEN OF ENGLAND'S COTTAGE AT CANNES. 

Her Majesty, with Princess Beatrice and Prince 
Henry of Battenberg. lately pw;sed four or five days at 
Cannes. Her Majesty resides at the Villa Edelweiss, 
which has been placed at her disposal by Mr. Savne. 
Cannes has been frequently described, and recent let· 
ters have given some account of its social life among 
the numerous English visitors, including many persons 
of rank and fashion, and of the visit of the Prince of 
Wales to that place, which, happily, was spared all se­
rious injury from the earthquake tha,t disturbed and 
damaged several other towns of the Riviera. It is a 
town of 15,000 people, including the average number of 
visitors. 120 miles from Marseilles, 79 from Toulon, and 
20 frow Nice. Its situation. extending four or five 
miles along the shore of the Gulf of Jouan, Cape 
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prompted by a desire to I!ee for herself this permanent water from percolatin(r to the bottom, thereby render­
memorial of a sad event in which the affectionate feel- iog it soft and causing it to work up, the necessary 
ings of a mother must always be deeply concerned.- drainage being. of course, secured in the usual way. 
Illustrated London News. This is macadamizing in the proper sense of the term, 

• , • , • a system which has nearly superseded every other. but 
MakinI' Roads. it is the attention to trifles in carrying it out that makes 

Few people know how easily a good and properly I perfect work. For example, many people would attach 
macadamized road can be made, or understand how little importance to the stones being broken or angular, 
excellent and enduring such a road is. A man who and be quite as indifferent about the mode of spread.­
thoroughly understands the system, and sees it carried iog them on the road; yet these are two of the most 
out properly, will make a better road with a few inches important points. Tb,e use of water-worn stones of the 
of broken stones than others win make with three times same size will not make a solid crust, because they 
the quantity of material, not to mention useless labor. yield to pressure, their round surfaces offering little or 
Macadam cared very little what sort of a bottom he no resistance; but it is different with broken stones, 
had to deal with, if it were not an absolute morass, and which when of uniform size, and clean, and properly 
he was not often deterred by that. "For a road," he spread on the ground. set fa!!t on the same prlncipie 
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Croisette, and the Gulf of Napoule, affords a variety of 
delightful sea views, and the valley of Le Cannet, and 
other sheltered parts, enjoy complete protection from 
cold winds, at least from the northerly and north­
easterly winds, being shielded by the Esterel and the 
Maritime Alps, the hills rising there. on three sides, 
800 ft., 1;500 ft., and 2,000 ft. in height. The latitude 
is nearly the same as that of Florence, and the sun has 
great power even in winter, the average temperature 
at that season being ten degrees higher than in Eng· 
land, with no fog or damp. and with little rain. Tbe 
air, however, is bracing and stimulating, and proves 
beneficial to many invalids. Until 1834, Cannes was 
little known to foreigners, but in that year Lord 
Brougham, then our lord chancellor and a personage of 
great political importance, chose it for his annual win­
ter residence. and his example was largely followed. 
and there he died, in 1868, ninety years of age. The 
accidental death, as it must be considered, of the late 
Duke of Albany at Cannes. on March 28, 1884, has 
rendered the place more interesting to the English 
royal family, and to all who cherish that esteem for 
the memory of the lamented prince which is now per­
petuated by the erection of St. George's English 
Church. opened a few weeks ago in the presence of his 
royal brother the Prince of Wales. It is not unlikely 
that the Queen's present visit to Cannes may have been 

says, "it is not necessary to lay a foundation of large 
stones, pavement. etc., as it is a matter of indifference 
whether the substratum be hard or soft. and if any 
preference is due, it is to the latter." These statements 
look like heresy compared with much that we have 
read on road and walk making. but the great road 
maker was right, nevertheless. First of all, whatever 
the bottom was like. he took care to see that the ground 
had evenly settlt\d before the stones were spread upon 
it, that there might be no subsidence in any part after­
ward to cause inequalities. a matter which is often 
overlooked. When the roadway had to be cut and 
leveled, large stones dug out of the ground, or any in­
equalities to be made up, the ground was afterward 
left to settle before proceeding further with the work. 
In putting on the stones, quite as much care was ex· 
ercised. 

The hardest stone in the district was procured-­
granite, tlint, or whinstone; next, it was broken to the 
regulation size-in pieces about an inch indiameter, 
though a rougher size will do ; and, lastly, the stones 
were not laid on the road, but spread shovelful after 
shovelful to the depth of from 6 inches to 10 inches, 
which was considered sufficient for general highway 
traffic. The road was made slightly higher in the center 
than at the sides, to throw off the water, as the object 
was to form an impermeable crust that would keep the 

as that of an arch. I have seen roads made on an ex­
tensive scale on this system, and had to make s11ch my­
self, and I have never seen anything to equal them. 

Walks, which are often cut out deep and filled in the 
bottom with la.rge stones, may be made on Macadam's 
principle with far less trouble and with much better 
results. Broken stones, to the depth of 2 inches or 3 
inches, will be quite sufficient, and they should, after 
being spread on, be beaten even on the surface with 
broad wooden rammers. This sets the crust effectually 
at the beginning. Afterward a thin coating of clean 
gravel should he spread upon the surface to hide the 
stones, but no more. Such a walk is smooth and firm, 
and comfortable to the feet in all weathers: rain only 
washes it clean, and frost has not the least effect upon 
it if the bottom be drained. The material holds no 
moisture to freeze; it is the accumulation of soft gravel 
on the surface of walks that freezes and renders them 
so muddy and uncomfortable afterward. With us the 
stones are broken by a machine to any size we want 
them.-J. S. , the Garden. 

.. .. .. 
A COAT of boiled linseed oil rubbed over the iron scale 

beam\! used in damp cellars in which large quantities 
of salt IA.re used in curing hides. and allowed to dry, is 
a good preservative. As the oil gets rubbed off, rub the 
parts again with the oil upon a cloth. 
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USEFUL HINTS RELATING TO HOUSE BUILDING. 

We continue our remarks from February number. 
A good size for the lot for a house to cost about $/'j,OOO 
is 60 X 150 ft. 

Il a stable in the rear is needed, the lot should be 
not less than 175 feet deep. This point, and those men­
tioned in the February article, are the most important 
to be considered concerning the lot. 

The next subject to be settled upon is the plan and 
specifications for such a house as your limit of cost will 
cover. This is a most difficult undertaking, and often 
ends in disappointment, usuaUy because too much is 
expected for a given s''1t1n oj money. 

If style of interior and exterior is required, the size 
must be curtailed. If the rooms must be spacious and 
numerous, then the style and finish must be plain and 
unpretentious, both within and without. 

Of one thing be assured-everything cannot be ob­
tained for $5,000 at the present cost of labor and ma­
terials. 

This point fully understood, the writer has found 
that the quickest and best way to get the plan desired 
is to look at houses already built in the immediate 
neighborhood or adjacent towns, which approximate 
to the cost named. Among the many which are now 
to be seen in aU our suburban towns, there will be no 
difficulty in finding a house which will entirely sati8fy 
the requirements. No mistake can then be made in the 
cost, for the builder himself is near at hand to dupli­
cate for you, for a definite sum, the house you may 
select. 

Disappointment in architectural effect will not hap­
pen-because you can see beforehand what an appear­
ance the finished house wiU present. 

It is far better to go to an architect with ideas well 
defined of what is wanted, and to ask of him to add to 
these his own taste and skill, than to go (as many do) 
with nothing settled in the mind but the cost, and to re­
quire of him to produce something entirely original in 
design and finish. His effol't to fill such an order is 
generally a failure, not from any want of skill on his 
part, but rather because of his inability to grasp the 
intangible and indefinite ideas which may be in the 
mind of another. He must have some standard to 
work up to besides simply the cost. 

If the architect succeeds in his effort as to the plan, 
you may consider that you have made a fortunate be­
ginning. 

'rhe specifications come next. As for these, let them 
be most. carefuUy drawn, leaving nothing open, indefi· 
nite or obscurely stated, and to this end you could not 
do better than to read over the several specifications 
published by this paper, selecting therefrom the be!'t 
points in each. Above all, have them so drawn that 
they cover everything you want. Otherwise you will 
have extras, which are always very costly. 

It is a remarkable fact that anything takenjrom the 
specifications, after the contract has been signed, you 
can get no allowance for; but anything added to them 
greatly increases the cost. Why this should be so, only 
the contractor can tell you, and he generally will not, 
You may imagine, however, that the reason is, because, 
when the contract is once signed, he (the contractor) 
don't want to make any allowances, and does want 
to make all he can out of extras. Hence you must 
plan beforehand so as to avoid them. Or, in the pithy 
words of the late Rev. Henry Ward Beecher, "First 
think out your work, and then work out your 
thoughts. " This applies pre-eminently to building 
operations. 

4 .•.• 
COLD ROOK FOR EGGS, ETC. 

To make a cold room or ice house that is dry or as free 
as possible from sweating, for preserving eggs, fruit,etc., 
make the room itself in any manner most convenient, 
but thoroughly insulated in regard to keeping the 
walls impervious to circulating air currents or cre­
vices for interchange of cold and warm air, except under 
control, for the necessities of ventilation, which should 
be sman. 

A frame lined upon the inside with heavy paper and 
varnished with shellac, then ceiled and floored with 
matched pine, % or % thick. Varnish the entire inner 
surface. Before putting down the paper lining and 
floor, fill in between the framing dry sawdust and pul­
verized charcoal mixed. Hoard up the outside with 
tightly matched boards, filling in as you board up 
with the saw dust and charcoal, as well as every part 
of the top, with the exception of the door for putting 
in the ice, as described further on. 

The door for entrance to the room must be made to 
shut against broad jambs and angular closures like an 
iron safe, so that it cannot stick by swelling. It 
should be made by framing and packing with sawdust 
and charcoal, in the same manner as the room. 

In the ceiling of the cold room frame an opening 
large enough to let in a galvanized sheet iron box of 
sufficient size to hold as much ice as yon may wish to 
store, or about one-tenth of the capacity of the whole 
room. The ice chamber should be fitted into the open­
ing tight, with a flange all around the top. It may be 
made of No. 18 or 20 galvanized sheet iron. To the 
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bottom attach a coil of galvanized iron or lead pipe, 
running two or three times around the room, hanging 
on hooks or braakets, just below the level of the ice 
box. Pass the end of the coil through to the outside of 
the room and terminate in an inverted siphon, so as to 
retain the water within the coil up to a level just below 
the bottom of the ice box. This is for the purpose of 
economizing t he cold from the waste water by cir­
culating it around the room. From the cross beams 
of the ceiling, as bearing for the weight of the ice, place 
two or three straps of sqnare iron of a size sufficient for 
carrying the weight.of the ice you intend to put in. 
Let them hang upon the inside of the galvanized iron 
box to within an inch of the bottom. Upon these 
traps lay a hardwood grating. Make a galvanized 
iron cover to fit tightly upon the ice chamber, and a 
wooden one to close over the iron one. 

To prevent the water that may be condensed upon 
the outside of the ice chamber from dripping down 
upon the goods, make the bottom of the ice chamber 
bulge a little downward, so that the condensed drops 
will run to the center, or one side, where a small pan 
may be hung, with a. small pipe leading to the outside 
of the cold room, and a siphon attached to prevent in­
gress of air. The ice chamber may now be charged to 
its full capacity with ice, and if a very cold room is 
required, sprinkle a layer of salt between each layer of 
ice. Salt is seldom used for such rooms. 

The principle upon which this cold room is construct­
ed is that there shall be no commnnication between 
the ice with its moist vapor and the air of the cold 
room. Any moisture made by the cooling of the air, 
and which is precipitated upon the iron surface of the 
ice chamber, is at once conveyed out of the room by 
the drip pan and its pipe. Hence there is no need of 
any special ventilation, more than what will naturally 
occur by the use of the door and the small leakage 
through its closing crevasses. 

The ice chamber requires no ventilation, hence econ­
omizing the ice to the best advantage, while the water 
from the melting ice is turned to the best account by 
circulating round the room in the waste pipe. 

The best temperature for eggs and fruit is about 34°, 
or any temperat ure below 40° and above freezing, where 
this kind of stock is often changing by sale. If stock 
is to lie for a considerable time, 34° should be obtained 
if possible. 

.. . , . 
NEW WAY OF BUILDING CEJtlENT WALLS UNDER 

WATER. 

Concrete made with hydraulic cement will set or 
harden under water in the most perfect manner, at al· 
any most depth, but a difficulty has heretofore been ex­
perienced in depositing the concrete at the spot required 
without exposing the concrete to injury by washing 
when passing down through the water. This difficulty 
has been overcome in a very simple and effective man­
ner by Mr. John C. Goodridge, Jr., C.E., of this city. 
He incloses the concrete in paper bags, and by means 
of a wooden chute or slide sends the concrete down by 
gravity to the spot reqnired. The bags break open on 
reaching the bottom, and the concrete thus reaches 
its destination without injury from the water. 
This method was recently employed by Mr. Goodridge 
in repairing the great dam at Holyoke. About sixty 
thousand cubic feet of concrete wall were in this way 
bnilt under water. The concrete was composed of 
Portland cement 1 part, sand 4 to 5 parts. 

... �. 
THE NEW LAW COURTS, BIRKINGlLUI. 

Her Majesty the Queen, on March 23 last, laid the 
foundation stone of the new Law Courts at Birming­
ham, of which we give an engraving from the lllus­
trated London News. Its principal front, in Corpora­
tion Street, will be executed in terra cotta, which is 
considered to be a material likely to resist, better than 
stone, the damaging effects of a smoky atmosphere. 
The architects are Mr. Aston Webb, of 19 Queen 
Anne's Gate, Westminster, and Mr. Ingress Bell. The 
style is Tudor Gothic, enriched with many omamental 
details in harmony with the general composition, and 
the central main entrance, with its circular doorway 
surmounted by a pediment containing sculpture, the 
balustrade rising to an angle beneath a projecting tur­
ret, flanked by two lower turrets with cupolas, will 
have a good effect. The central part of the facade, 
with its grand windows, the dominant oriel in the roof, 
also the towers, and the gables of the wing buildingR, 
equally well bear out the Character of this architectu­
ral design. The interior will contain a fine hall, 80 ft. 
long and 40 ft. wide, the large windows of which are 
to be filled with stained glass, a Queen's jubilee me­
morial, representing some events of her Majesty's reign, 
two large assize courts, with rooms for the judges and 
the juries, and a bar library, three borough courts, and 
a coroner's court, with offices and waiting rooms. 
Above these will be grand jury rooms, and other 
apartments. In the basement will be a police station, 
with cells for prisoners. The whole building, which 
will cost £78,000 ($390,000), is to be constructed at the 
expense of the Birmingham corporation. 
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A RESIDENCE AT ORAlWGE, N. 1. 

The colored plate and supplementary detail sheet of 
this iBBue illustrate a. house recently built at the corner 
of Tremont Avenue and Center Street, Orange, N. J., 
for Mrs. E. C. Raphel, from designs by Joseph A. 
Stark, Esq., the distinguished architect, of 12 Cham­
bers Street, New York City. 

The house forms a very commodious and complete 
lamily residence. It shows many original features of 
design, and its plan is remarkable for convenience. 

Iy finished in all its minor detaiI.s, and is giving great 
satisfaction to the occupiers, and is very generally ad­
mired. 

The contractors were as follows : 
Carpenters-Po B. Fall'6hild & Co. 
Masons-P. Coyne & Co. 
Plumbers-M. & T. Chalmers. 
All of Orange, N. J. 

••••• 

The house is very substantially built. The internal A COTTAGE (SHOWN' :m APRIL :R11JIBEB.) AFTER 
trim is plain, in oil finished white pine, but there are ENLARGEDNT. 

window backs throughout the first and second fioors, In our last issue we gave drawings, etc., of a small 
and plaster cornices in all rooms except on third fioor. cottage, specially designed by Mr. Christopher Myers 
The stairs are in hard ash, also the inside shutters and for future enlargement. We now represent the house 
the front entrance door. The plastering is three coat as it appears after the alterations and additions have 
work, with very best hard finish in all stories. been made. 

The cost of the house, complete, including all work By a careful examination of the plans and elevations 
enumerated below, and also including mantels, tiles, given in the supplementary sheet, and a comparison 
and fittings of three fireplaoos of firstfioor, and mantels with those given in our last number (April), it will be 
and tiles 01 two bedroom chimney breasts, also hot air seen that the object of providing a house which could 
heating, electrical service, and stained glass-in other be afterward enlarged without wa!lte of material has 
words, the house ready for occupation-was $7,000. been very successfully attained. For the purpose of 

The grading and laying out of the grounds, also blue- comparison, the ground plans of the house, both before 
stone flagging on streets. and fences and gates, are and after enlargement, are printed side by side on the 
not included in these figures, neither is the architect's detail sheet of this issue. 
commission. It will be observed there is practically no waste of 

This residence was planned with the view of having material. All that is done is slightly to alter one wall, 
a maximum space on each side 01 the house, and it is, remove certain windows and doors and place them in 
in consequence, somewhat narrow and deep. The new positions. An the remainder of the work consists 
three reception rooms follow one behind the other. but simply of the additions necessitated by the enlarge­
each has access to the principal hall. The smoking ment. The sheathing and all other material is utilized 
room and gentlemen's lavatory, on the north side. in the new building, so that it may be said that there 
are a feature of this house, and stamp it as a first-class is no waste whatever. 
residence. An inspection of the plans will show many As altered and now represented, the houae would 
other points of merit, especially in the plumbing de- form a very desirable and convenient residence, with 
partment. The large front room of the third fioor, well arranged rooms and a pleasing elevation. The 
which is marked ,. billiard room," and which would design is one which is. at the same time thoroughly 
also make a capital nursery, is a great point. It must economical. 
not be forgotten that this fioor is a fun 9' story. It has Below is the specification for the alterations and 
hot air in every room, and in the rear there is a water additions, as well as two separate bills of materials; 
closet and wash bowl. The house throughout, from one for the alteration, and the other for the complete 
cellar to top, is uncommonly light and cheerful, all erection of the house in its form as now represented. 
stairs and hallways are wide, and the floors are high. This and our last number taken collectively, there-

The exterior design shows a substantial structure, fore, provide for (1) the erection of the smaller house, 
well proportioned, symmetrical in parts, and, withal, (2) the alteration and enlargement of the same, and (3) 
picturesque. There is much interesting detail at I the erection of the larger house. When it is desired to 
various points. The sides ara clapboarded, and there erect the larger house at once, the drawings and bill of 
is a belt of shingles. The main roofs are slated. The quantities will be taken from this number, and the 
piazza and balcony roofs are shingled, for color effect. specification (which answers for both houses) from the 
The external chimney stack of south elevation tsee last, excepting that the plumber's .3pecification, printed 
supplementary sheet) lookR very fine. The piazza is below, must be added. 
wide and airy. The double Mansard roof adds breadth The design was specially drawn for the SCIENTIFIC 
and importance to the house. AMERICAN, and we shall be glad to give our readers 

Following is an outline of the main items of the any further information they may desire in respect to 
specifications: either house. 

The cellar walls are 18" quarry stone, laid up in 
SPECIFICATIONS FOR THE ALTERATION AND ENLARGE-

cement mortar, and topped with an 8" brick wall, !lENT OF COTTAGE SHOWN IN APRIL NUMBER. 
faced with Hackensack bricks. The cellar walls are 
cemented on the outside, and the floor is of concrete, 
with cement face. The plastering is three coat work, 
hard finished, and there are cornices and ceiling cen­
ters to all roOIDS of first and second fioors. The fioor 
timbers are shown on section. The frame is of usual 
studding, sheathed, papered, and clapboarded or 
shingled. The roofs are slated, underlaid with feIt. 

Trim throughout in white pine, stained and hard oil 
finished. 

Floors all white pine, except hall, which is yellow 
pine. 

Sliding doors are five panels, others four panels, 1�" 
pine doors, with brass bolt locks. 

Front door is executed in ash to design. 
Sashes all have double thick glass. 
All windows have paneled backs. 
Iuside ash shutters are provided as indicated on 

plans. 
Other windows have outside blinds. 
All rooms have picture mouldings. 
The closets are all fitted up, and the pantry has two 

glass cases. 
The outside of house is painted two coats. 
All windows and doors have ash mosquito screens. 
The principal stairs, from first fioor to top, are of 

handsome design ash posts, rail, and balusters. 
The range is Boynton's No.8 Prize range, 40 gallon 

galvanized iron boiler. 
Cast iron kitchen sink and slop sink. Planished cop­

per pantry sink, 16 oz.; 16 oz. 6 bath tub. 
Two marble top wash bowls, two Triplex wash-out 

closets, one spring seat hopper closet, one enameled 
iron wash bowl, two wood laundry tubs, are among the 
items provided. 

Pipe for hot and cold water, A A lead, with wiped 
joints, and all faucets, stop cocks, traps, and plumbers' 
and tinners' work generally of best quality. 

Electrical service is provided to principal rooms. 
.. Economy" hot air furnace, with supply to all 

rooms; Tuttle & Bailey's registers. 
The soil pipe has a disconnecting trap, with fresh air 

inlet pipe, and the cesspool has three overflow branches. 
The materials and workmanship are of the best de­

scription, and the house is substantially and complete-

MASON'S WORK. 

Eroca'Oating.-Do all necessary excavating for the 
cellar, depth to be 3" lower than the present cement 
bottom. Excavate for all piazza piers, stoop stones, 
cesspool, etc. , complete, and remove the earth where 
directed. 

Stonework.-Build foundation walls as shown, with 
stone to match those of present foundation, laid up 
with good sharp sand and cement mortar, fiush 
pointed inside and all that portion exposed to view on 
the outside to be pointed to match that of the other 
wall, the side of the old wall which will be exposed in 
the new part to be neatly pointed up and the wall 
made perfectly secure, the wall to have a footing 
course underneath, 4" deep, made of grouting. 

B1ickwork.-Do all the brickwork as shown on 
the plans, the outside piers to be started on a good, 
solid foundation and laid up true and plumb. Build 
the kitchen jambs and fireplace with pressed brick, 
this fireplace to have a trimmer arch, and the pressed 
brick laid in red mortar. Furnish and lay a rubbed 
bluestone hearth and rubbed bluestone shelf. 

Plastering. -Plaster the entire first, second, and 
third stories of new part, three coat work, hard fin­
ishetl; the closets and attic may be laid, the mortar to 
lie at least one week before using. 

Oementing.-Cement the entire cellar bottom with 
Rosendale cement, at least 3" thick, and to come even 
with that in the old part. 

Doorwall.-Cut a doorway from old to new part, 
smoothly done. and neatly pointed up. 

Bluestone.-Put bluestone sills to all cellar windows, 
3" thick, and as smooth as the market will afford. 
All this work is to correspond with the work it adjOins. 

Oesspool.-Build a second cesspool, same size as pres­
ent one, and in the same manner; connect together with 
a 4" cast iron pipe, with end turned down in existing 
one. This pipe is intended to carry off the liquid from 
first to second. These cesspools to be as close as practi­
cable. 

Oistern.-Bnild a second cistern, to correspond with 
the present one, and built in same manner. Connect 
these with drain tile 4" in diameter, at bottom of cis­
terns. These placed as close together as practicable. 

97 
CARPENTER'S WORK. 

All the work to be done in a good, substantial, and 
workmanlike manner, to the true intent and meaning 
of the plans and these specifications. 

Size of Timber, etc.-Sills 3" X 8", first and second 
tier of beams 2" X 10", third tier 2" X 9". All 16" on 
centers. Rafters 2" X 6" X 24" on centers. All stud· 
ding 2" X 4" X 16" on centers. 

Frame the building in the strongest manner, in ac­
cordance with the drawings. All the joints fitted to­
gether, and the frame tenoned and mortised. Extend 
the piazza as shown on the plans; columns, brackets, 
rails, etc., to match those in their immediate vicinity. 

Sheathing.-Sheathe the entire building diagonally 
with rough hemlock boards, nailed in each and every 
nailing. On this sheathing lay heavy building paper, 
well lapped and worked under the door and window 
casings and corner boards. 

Roofs.-Form the roofs as shown on the elevations 
to match with the present honse. Cover the roof with 
slates of size and color to match those of present house, 
the end cornice to be taken off and used as far as it 
remains good. 

Tinning and Flashing.-Do all necessary tinning 
and flashing whatsoever to gutters, valleys, piazza 
roofs, etc. 

Shingling.-Do shingling as shown. The old shingles 
may be used as far as they remain sound and good, 
and to particularly match those on the present 
house. 

Window Frames.-Make all neceBBary new window 
frames, corner boards, etc., the same as those in pres­
ent house. Take out the old frames, and these to be 
used in places provided for same. 

Floors.-Lay the floors of white pine, those of first 
and second stories to be 4�" wide, those of attic 9�" 
wide, all well driven together and blind nailed. 

Doors, etc.-For number and size see plans. Those 
of rooms to be 1�" thick, and those of closets 1.!4'· 
thick. The old doors taken out and used in their re­
spective places on new part , hung and locked complete. 
Hardware to correspoIld with that of present house. 
Put in sliding doors where indicated in the old wall of 
house, these to roll on 4" .. Hatfield's" patent sheaves, 
and to have astragal f!We sliding door locks and fiush 
handles, stop and brass track complete. 

Architra'Oes.-Trim all the doors and windows with 
trimmings, jambs, stop beads, bases, etc., to match 
those of present house. 

Shel'Oing.-Shelve all the closets as indicated on the 
various fioor plans; the pantry to have five shelves 
14" wide. Bed room closets to have two shelves each, 
and to have strips nnderneath; each strip to have 
proper quantity of wardrobe hooks screwed thereto. 
This shelving to be supported on rabbeted cleats. 

Bath Room.-Fit up the bath room as indicated on the 
plans, with ash, the tub to have casing on top and 
ceiled on the faces ; the water closet fitted up with seat 
and riser; seat to have hinged cover. This water closet 
to be put together with screws, so it can easily be taken 
apart by the plumber for repairs; wainscot bath room 
with 2�" ash beaded ceiling, 4' high all around, and 
finitlhed on top with nosing and cove finish. 

Patching.-Do all necessary patching of every de­
scription to make the job complete. 

Painting.-Paint the whole of the new part with 
white lead and linseed oil paint. Shellac all knots. Sap 
before priming coat is applied. Putty up all nail holes 
and over nail heads, cracks, etc., of every description, 
after priming is done; the color to match that of 
the present house. The tin work and leaders to have 
two coats of .. Prince's " metallic paint. 

PLUMBER'S WORK. 

Drain Pipe.-Furnish and put in where shown on 
the plans, a 4" cast iron drain pipe, to run from inside 
of building. The drain pipe to be trapped inside of 
the cellar wall. and to be supplied with fresh air from 
the outside of the building, with iron pipe run through 
the foundation, and to have a perforated cover as 
directed by the architect. In every case use Y branches 
for all iron pipe connections. 

Soil.-Fumish and connect with the drain in cellara 
4" cast iron soil pipe, and run same size up and out of 
roof, at least 4', and cap the same with the Smith's 
patented ventilating cap. Use Y branches for all waste 
connections. Coat the iron pipe with asphaltum, and 
in the cellar insert a 4" cleaning cap. 

Oalking.-The joints of all iron pipes are to be 
thoroughly calked with oakum and molten lead, 
and fastened into position with iron hooks; all 
joints between iron and lead pipes to be made with 
brass ferrules, to be calked into iron pipe, and lead 
pipes soldered to it with wiped joints. 

Boiler.-Furnish and put up where shown on the 
plans a 35 gal. galvanized boiler and provide with draw 
cock for emptying the boiler, and shut off cocks for 
shutting the water off from second story, and provide 
for circulating pipe complete. Connect boiler draw 
cock with the sink waste. Put in a combined safe and 
vacumn valve on pipe at top of boiler. Boiler to have 
the Lockwood stand. 

Erohaust.-Run from the highest point in hot water 

© 1887 SCIENTIFIC AMERICAN, INC.
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pipe a K' lead pipe io carry same one foot above tank 
top, and bend over. 

Pump.-Furnish and set in kitchen where shown on 
plans a No. 2� Douglass horizontal double acting suc­
tion and force pump. Fig. 23, b, brass lined and con­
nected to a 1� B lead suction pipe. Insert an aircock 
to prevent pipe from freezing in cold weather. 

Supply.-From the pump carry a 1" A lead pipe 
to enter bottom of tank., the same to act as a house 
supply. Place a 1" finished stop with waste on the 
J?ipe in bath room. Provide a check valve near pumps, 
so that cold water over sink must be drawn by pump­
ing. Hot and cold supply all through the house to be 
% A lead pipe, and all pipes are to be graded so they 
will drain perfectly dry. Control each floor separately 
by % finished stop and waste. 

Sink.-To be an 18" X 30" galvanized iron, with two 
front legs, trapped with 1�" trap and lead waste of 1� 
C, connected with 2" iron soil under floor, also insert 
a cleaning cap at the point. Sink to be supplied with 
hot and cold water through % A lead pipe and through 
" Peck's " improved lever handle bibbs. Flash the wood­
work back of sink with 8 lb. sheet lead 15" high. 

Bath.-Furnish and put np where shown on plans or 
as directed a 16 oz. tinned and planished bath tub, 5�' 
long, supplied with hot and cold water through % A 
lead pipe, and to have a nickel plated combination 
compress iron bath cock, with rubber hose and sprink­
ler. Waste through a 1�" trap and 1�" C lead pipe 
properly connected to main soil. Furnish the nickel 
chain and plug. 

Bowl.-Furnish and set where shown on plans a 14" 
patented overflow wash basin, of best Italian marble, 
with countersunk marble slab 22" X 80", and back 10" 
high. Supplied with hot and cold water through K' A 
lead pipe and Peck's improved nickel plated basin 
cooks ; to have 1� D lead waste pipe, trapped with a 
1� trap and properly connected to main soil. Furnish 
nickel chain, plug, and fancy chain stay. 

Air Chamber.-Place no cocks on end of pipe, but 
extend pipe at least 6", so as to provide an air cham­
ber. 

Water Closet.-Furnish and set in bath room where 
shown on plans an " Inadora " all porcelain wash out 
closet with drip tray, also set up a painted iron cistern, 
with flush tank attached. Supply cistern through % A 
pipe from main tank. Cistern to supply closet through 
1� D pipe. Ventilate the closet trap with a 8' lead 
pipe, calked into main soil. Insert the nickel cup and 
pull in the seat. 

Safe Pans.-The bath tub bowl and water closet are 
to be provided with 3 lb. lead safes turned up 2" all 
around, and to have a %;' D waste pipe running to 
cellar. 

Wash Trays.-Supply the wash trays with hot and 
cold water through %" A lead pipe, and brass tray 
bibbs with flange and thimble. 

Provide a 1�" lead waste, connected to main soil, 
and to be properly trapped. Provide necessary chains 
and plugs of brass. 

Every trap to be placed as near fixture as possible. 
Every trap in the house to be separately ventilated 

the same size as trap, and to either connect with main 
soil above bath room fixtures or run independently 
to 4' above the roof line and there cap. 

Range.-Fnrnish and put up a Newport No. S range 
and connect with boiler. The hot water pipe from 
range to boiler to be % A. 

Tank.-Line the tank as given on plans with 16 oz. 
tinned sheet copper, and leave complete, with overflow 
and inlets. 

Gas Pipes.-Put up gas pipes with outlets where 
shown on pians. and according to the rules of the Gas 
Light Co. All outlets are to be capped, and all pipes 
tested. All side lights are to be not less than 5' 6' from 
floor. All drop lights are to be hung plumb. All the 
fittings for the bath room to be located as directed. 

BILL OF QUANTITIES FOR ALTERATION OF HOUSE. 
MASON'S WORK. 

At 

70 yards excavating . . . . . . . . . . . . . . . . . . .  $0 25 
17 perch stone work. . . . . . . . . . . . . . . . . .  45 

Cement bottom . . . . . . . . . . . . . . . . . .  . .  

2 piers in cellar. . . .  . . . . . . . . . . . . . . . . .  3 50 
1 chimney breast . . . . . . . . . . . . . . . . . . .  . 
5 cellar window sills . . . . . . . . . . . . .  . . . 80 

375 yards plastering. .  � . . . . . . . . . . . . . . .  40 
Additional cesspool and connec-

tion . . . . . . . . . . . . . . . . . . . . . . . . • • . . .  

Extra drains . . . . . . . . . . . . . . . . . . . . . . . 
Additional cistern, etc . • • . . . . . . . . . .  

General patching . . . . . . . . . . . . . . . . . . 

$17 50 
76 50 
15 00 

7 00 
75 00 
4 00 

150 00 

25 00 
5 00 

50 00 
60 00 

Total . . . . . . . . . . . . . . . .  . . . . . . . . . . . • . . . . . . $485 00 
CARPENTER'S WORK. 

No. of 
Pieces. Size. DeSCription. 

1 6" X 8" X22' = 88 feet. 
2 3" X 8" X I3' = 52 " 

3 4" X 6" X22'= 132 .. 
6 4" X 4" X 16' = 126 . .  
4 . .  X 13' = 68 " 
2 .. X 18' = 48 . . 
5 2" X 10" X I5'= 125 " 

No. of 
Pieces. Size. Deseription. 

52 2" X10" X 13'=1,144 feet. 
26 2" X 9" X13'= 507 .. 
14 2" X 6" X21'= 294 . .  
7 " X 16'= 112  " 
6 . .  X24' = 144 . .  
1 3" )( 6" X22' = 88  . .  
1 " X 12'= 18 " 
1 . . X20' = 30 " = 2,921 feet, 

per M . . . . . . . . . . . . . . . . . . . . . . . . . . .  $28 00 
200 2': X 4" X 12' =1,600 feet, per M . . . . .  24 00 
550 ft. hemlock boards, put on, per M . . 20 00 
550 " slate, per sq. ft . . .  . . . . . . . . . . . . .  7 
550 " hemlock sheathing, put on, 

per M . . . . . . . . . . . . . . . . . . . . . . 22 00 
650 " siding, put on, per M . . . • . . . . . . . 85 00 

80 . . main cornice, per ft . . .  " . . . . . . . 80 
10 . . band, per ft . . . . . . . . . . . . . . . . . . . .  20 
30 " water table, per ft. . . . .  . . . . . . . . 10 
50 " piazza. cornice, gutter, plate, 

etc., per ft . .  . . . . . . . . . .  . '  . . .  80 
4 columns front piazza, turned, 

each . . . . . . . . . . . . . . . . . . . . . . . . . . 2 25 
35 ft. rail front piazza, per ft . . . .  . . . . 30 

8 brackets for front piazza, each . . . . 25 
225 ft. piazza floor and ceiling, com-

plete, per ft . . . .  . . . . . . . . . . . . . 25 
1,000 " first and second story floors, 

per ft. . . . . . . . . . . . . . . . . . . . . . . . .  5 
500 " third story floor, complete, 

per ft . . . . . . . . . . . .  . . . . . . . . . . . .  4 
Stoops and lattice . . . . . . . . . . . . . . . . .  7 00 

8 cellar windows, each . . . . . . . . . . . . .  1 75 
4 first story windows, complete, 

each . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 00 
3 second story windows, complete, 

each . . . . . . . . . . . . . . . . . . . . . . . . . .  7 00  
5 third story windows, complete, 

each . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 00 
7 first story doors, complete, each. . .  5 50 
6 second story doors, complete, each. 5 00 
4 third story doors, complete, each. . 4 50 

250 ft. surbase, per ft. . .  . .  . . . . . .  . .  . .  . . . 4 
5 closets, complete, eac.h . . . . . . . . . .  , .  S 00 
1 pantry. . . . . . . . . . . .  . . . . . . . . . . . . .  . .  12 00 

Jobbing for other trades, includ-
ing tearing away old work . . . . . . 

Extra sheathing, siding paper, and 
sliding . . . . . . . . . . . . . . . . . . . • . . .  

Incidentals . . . . . . . . . , . . . • . . . . . • • •  

Finishing square bay . . . . . . . . . .  . .  

Total for carpenter's work . . .  . 

Paintiug all new work as specified 
Plumbing, without sink and extra 

cutting . . . . . . . . . . . . . . . . . . . . . . . . . . 

Range . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Furnace, complete. . . . .  . . . . • • . . . . .  

Mason's work as above . . . . . . • . .  ' . . •  

Total cost of alterations . . . . . .  . 

1,350 ft. hemlock boards, for roof, put 
on, per M . . . . . . . . . . . . . . . . . . . $20 00 

1,350 " slate, put on, per ft . . . .  . . . . . . . . 7 
2,550 • •  sheathing and paper, put on, 

per M. . • • • • • • • • • • • • • • • • • • • . • • •  22 00 
2,150 

600 
280 
110 
160 
100 

.. siding, put on, per M . . . . . . . . . .  35 00 

$81 79 
38 41 
11 00 
88 50 

12 10 
22 75 

9 OJ 
2 00 
8 00 

•• shingleS on sides, put on, per ft . •  

" cornice, per ft . . . . . . . . . . . . . . . . . . 
.. band, per ft . . . . . . . . . . • . . . . . . . .  

" water table, per ft . . . . . . . . . . . . . . 
.. piazza cornice, gutter and plate, 

per ft . . . . . . . . . . . . . . . . . . . . . . . .  . 
2 back piazza columns . . . . . . • .  " . . . .  . 

1 short column . . . . . . . . . . . . . . . . . ' "  
10 ft. rail balusters, back piazza per ft. 
18 . . filling, back piazza, per ft . . . . .  . 

6 columns, front piazza, turned, each. 
1 short colulnn . . . . . . . . . . . . . . . . . . . . .  . 

48 ft. rail front piazza, per ft. . . . . •  . . . 
14 brackets for same, each . . . . . . . . . .  . 

15 00 825 ft. piazza, fioor, ceiling, and tin 
roof, per ft . . .  " . . . .  . . . . . . . .  . 

10 00 2,800 • • first and second story floors, per 

10 50 ft . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

2 00 1,400 " attic floor, per ft . . . . . . . . . . . . . . . 

Stoops, lattice, etc . . . . . . . . . . . . . . .  . . 

56 25 

50 00 

20 00 
7 00 
5 25 

32 00 

10 cellar windows, complete . . . . . . . . . . 
17 first story windows, complete . . .  . 

14 second story windows, complete . .  . 

9 third story windows, complete . . .  . 

Front door, complete . . . . . . . . . . . . •  

14 first story doors, complete . . . . • • . .  

12 second story doors, complete . . . . . . 
8 third story doors, complete. . •  . . • •  

2 :flights stairs . . . " . . .  , . . .  " . . .  , . . . . . 

Cellar stairs . . . . . . . . . . . . . . . . . . . .  . 

21 00 550 ft. surbase, pel' ft . . . . . . . . . . . . . . . . " 
1 pantry, complete . . . . . . . . . . . . . . . . . . 

25 00 
88 50 
80 00 
18 00 
10 00 
15 00 
12 00 

11 closets, complete . . . . . . . . . . . . . . . .  . 

Jobbing, etc. , for other trades and 
incidentals . . . . . . . .  , . . . . . . . . . . . . .  

Finishing square bay . . . . . . . . . . . . .  . 

Total . . . . . . . . . . . . . . . . . . . . . . . . .  . 

MASON'S WORK. 

6 
80 
20 
10 

30 

20 
30 

2 25 

30 
25 

25 

5 
4 

4 56 

4 

8 00  

At 

$27 00 
94 50 

56 00 
75 25 
86 00 
69 00 
22 00 
16 00 

80 00 
8 00 
2 00 
2 00 
8 90 

13 50 
2 00  

14 40 
8 50 

81 25 

140 CO 
56 00 
25 00 
17 50 

136 00 
98 00 
45 00 
10 00 
77 00 
60 00 
86 00 
75 00 
4 00 

22 00 
12 00 
3S 00 

120 00 
75 00 

$1,921 40 

75 00 
162 yds. excavating, per yd . . . . . . . . , . . , $0 25 $40 50 

270 00 
80 00 
14 00 
21 00 

86 80 
40 00 
75 00 

$872 1';5 
50 00 

825 00 
25 00 

170 00 
485 00 

$1,927 85 

60 perches stone work, each. . . . . . . . . . 4 50 
Cement bottom in cellar. . . . . . . • . .  

4 piers in cellar . . . . . . . . . . . . . . . . . . . . . . 

7 outside piers . . . . . . . . . . . . . . . . . . . . .  . . 
2 stoop stones . . . . . . . . . . . . . . . . . . . . .  . . 

8 chimneys . . . . . . . . . . . . . . . . . . . . . . .  . .  

10 cellar window sills . . . . . . . . . . . .  . . .  

cellar steps and coping . . . . . . . . . • • •  

1,100 yds. plastering . . . . . . . . . . . . . . . . . .  . .  

Cistern, complete • • • . . • . . . • . . • . .  

Cesspool, complete . . • . . . . . . . . . • • .  

Drains . . . . . . • . . . . . . . .  _ . . . . . . . . . . . •  

General patching, etc . . . . .  , . . .  . . .  . 

Total . . . . . . . . . . . . . . . . . . . . .  . . 

8 00 
150 00 

8 01) 
20 50 

440 40 
50 00 
40 00 
25 00 
60 00 

$1, 177 40 
BILL OF MATERIALS FOR THE HOUSE COMPLETE, AS 

REPRESENTED IN THE PRESENT ISSUE. SUMMARY. 

CARPENTER'S WORK. 
No. of 
Pieces. Size. Description. 

1 6" X 8" X20' trimmer, 
1 • • X22' . . 
8 8" X 8" X 1 2' sills, 
2 " X 13' " 
1 " X16' " 
1 .. X 24' .. 
1 . .  X 14' " 
1 . .  X80' " 

1 1 4" X 6" X22' post, 
2 • • X20' " 

= 
= 
= 
= 
= 
= 
= 

80 feet. 
88 . .  
72 • •  
52 " 
32 . .  
48 " 
28 . .  

= 60 . .  
= 484 . .  

80  . .  
9 4" X 4" X 16' plates and ties, = 192 . .  

57 . . 
32 . .  
96  . . 

50 .. 
69 . .  

3 " X 14' . . 
1 " X24' . . 
6 " X 12' • •  
2 . .  X19' " 

4 . .  X IS' " 

2 . .  X 18' . . 

20 2" X10" X16' beams, 

36 

. . X21' " 

5 . .  XI5' . . 
52 " X 13' . .  
10  2" X 9" X 16' .. 
18 " X21' " 

26 " X IS' . . 
S4 2" X 6" X21' rafters, 
26 " X 16' . .  

6 • •  X 18' " 

6 .. X 24' " 
1 3" X 6" X 16' 
2 . .  X22' 
1 . .  X 12' 
1 . .  X20' 

. .  
" 

.. 

. . 

= 

= 
= 48 " 
= 540 . .  
=1,260 " 
= 125 . .  
=1,127 . .  
= 240 " 
= 567 " 
= 503 . . 
= 714 . .  
= 416 • •  
= 108 . .  
= 144 . .  
= 24 . .  
= 66 . .  
= 18 " 

30 . .  

Equaling. . . . .  . . . . .  . .  . . . . .  . . .  7,450 At 

feet spruce timber, per M . . . . . . . . $28 00 $208 eo 
625 2" X4" X 1 2' raftels = 5,000 ft. hem· 

lock, put up, per M . . . . . . . . . . . . . 24 00 120 00 

Painting . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Plumbing . . . . . . . . . . . . . . . . . . . . . . . . . 

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Furnace . . . . . . . . . . . . . . . . . . . . . . .  . . 

Carpenter . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Mason . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Total cost of house . . . . . . . . . . . •  

Removing Paint. 

$200 00 
320 00 

25 00 
170 00 

1,921 40 
1 ,177 40 

$8,813 80 

When ordinary soda is exposed to the air, it has the 
property of absorbing, to a certain extent, the carbon 
anhydride from it, and especially is th is so when the 
atmosphere is moist, the carbonic anhydride forming, 
with the moisture of the soda, carbonic acid. Soda 
being an alkaline subRtance, is, as we have already 
seen, the opposite to an acid, and when these two sub­
stances combine. a neutral SS1lt is formed. Now, when 
soda is in combination with carbon, which we may 
often see by the whitish incrustation on its surface, or 
when it is in combination with any other substance, 
its facilities for entering into combination with It sec­
ond substance are lessened to the extent of its combi­
nation with the first. This being so, we have to ask 
ourselves the question, How can we remove the carbon 
from the soda, so that it will enter more freely into 
combination with the oxidized oil of the paint ? 

Quicklime is a substance which has a greater affinity 
for carbon than soda. In slaking quicklime with soda, 
the lime enters into combination with the carbon of 
the soda, and by that means leaves the soda chemically 
uncombined with it, while it is chemically combined 
with the lime, forming carbonate of lime. The soda 
now forms a mechanical mixture with the carbonate of 
lime, and is ready to enter more freely into combination 
with the paint. '!,he lime, or the carhonate of lime, 
has no action on the paint, any further than that the 
heat assists in driving apart more free y its molecules. 
The action of lime and soda. on dry or wet paint is to 
form the whole wto a soluble soap. 
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A TWENTY·FIVE HUNDRED DOLLAR COTTAGE. 

This convenient little dwelling WBB built for Mr. 
Amos O. Barstow, on a lot near Olney Street, Provi­
dence. R. I., under the superintendence of J. A. Buck­
lin, architect, of Providence. The cost, excluding a 
long fence, erected for the purpose of inclosing the 
lot, WBB .2,500. 

SPECIFICATION AND CONTRACT. 

Description.-The house is to be 23' 6" front, 33' 6" 
on side, with an addition 20' 6" X 4' 6" on the east side, 
making the rear of the house 23', with a bay window on 
each story. with all the pediments, dormers, and orna­
ments, as shown by the drawings. The height of the 
stories to be as follows : The basement to be 8' 
from top to top. The first story 10' 6" top to top. The 
attic story to finish 8' in the clear between the floor 
and plastering. The plates on the sides are to be 4' 
and on gable ends 2' 6" above the attic floor. Finials 
to be on peak and dormers. 

Materials.-All the materials required to flnish the 
contract are to be provided at the sole cost of the con­
tractor, and to be of the kinds and qualities herein 
specified, but if not particularly enumerated, then they 
are to be of the first quality. 

Works.-The contractors shall execnte and perform, 
fully finish and complete, all the several works agreed 
upon as shown. indicated, or implied from designs and 
plans and working drawings made and to be made by 
James A. Bucklin, all to be done in the most work· 
manlike manner. under the direction and to the !lat­
isfaction of the said J. A. Bucklin as architect and 
superintendent of the said building. 

Progress.-The building is to be immediately com­
menced and constantly prosecuted until completed, 
which shall be on or before the first day of July next 
ensuing. 

Excavation.-The loam is to be taken off the lot 
the size of the house and embankments, and left in a 
heap where directed. The earth is to be excavated for 
the cellar and all foundations, drains, and cesspool, 
and left on the lot. All rubbish is to be carted away. 
and the premises left broom clean. 

Cellar Walls and Foundations.-The outside cellar 
walls are to be built up the height to receive t.he brick 
underpinning, of good building stone, laid dry, the wall 
to be in no place less than 111" thick. The underpin­
ning to be of first quality Croton, or equal thereto, 
brick, the walls 8" thick. The front and west side to 
be 7' high. The eBBt side and rear 4' high. The cellar 
partition and chimney to be of flrst quality common 
brick. The top of the chimney, where seen, to be of 
the Oroton brick, first qualit.y. The partition walls to 
be 4" thick. The cellar partition at the stairway and 
water closet is to be of studs lathed and plastered both 
sides. 

Drain and Cesspool.-A cesspool 5' diameter at the 
bottom and S' deep, built 20' from the house, covered 
with a flat stone under ground, and to have 6" drains 
leading from the sink and water closet pipes. 

Chimne'l/.-The chimney is to have three flues, and 
in each room is to have 6" cast iron pipe collars built 
iu. Two rooms are to have marble Rhelves, supported 
by iron brackets. 

Plastering.-The whole interior of the first story and 
attic is to be lathed and plastered, and all overhead to 
be stuccoed. AU sides to be skim coated suitable for 
paper. The laundry and cellar stairs and water closet 
in the cellar is to be lathed and plasten>d, the parti­
tions on both sides. All the stone walls must be point­
ed, all the brick walls must have the joints struck 
smooth, and all the cellar sides and overhead must be 
whitewashed two coats. 

Concrete.-The :cellar floors are to be covered with 
concrete 3" thick, composed of one part cement, one 
part gravel, and two parts sand, and leveled off 
smooth. 

Timber.-All the timber is to be of spruce, of the fol­
lowing dimensions : sills 6 X 6, floor joint 2XS, placed 
16" from cen ters, studs 2 X 4, placed 16" from centers, 
partitions 2X3, placed 12" from centers, trimmers for 
chimneys and partitions to stand on, and stairs, 4X8, 
plates 6 X 6, girts 2 X 6, let into the studs, plates to par­
titions 4 X 6, rafters 3X7, placed 2' from centers, attic 
ceiling joist 2XS, spiked to each rafter. All to be 
framed in a proper manner and fitted to both. 

Boarding.-The sides, roofs, and floors are to be 
boarded with sound, seasoned square edged hemlock 
boards. planed to a thickness, laid close and well nailed, 
and the sides and floors to be covered with felting 
paper, the joints to lap 2". 

Shingles.-All the roofs and the sides of the attic 
story are to be shingled with first quality custom 
sawed cedar shingles. The pediments and sides of the 
addition and window caps are to be ornamental 
shingling, as shown by the drawings. 

Tin Work.-The eaves gutters and valleys in the roofs 
of tin, and the four conductors, 3" in diameter, are to 
be of galvanized iron. 

Clapboards.-The sides of the first story are to be 
covered with first quality sap clear white pine clap­
boards, nailed with fivepenny nails, driven not over 7" 
apart in each clapboard. 
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Dressings.-All cornices, window frames, fasciaB, 

comer and bottom boards, and other outside ornamen­
tal work are to be of sound, seasoned white pine lum­
ber, clear of sap and large or loose knots. 

ing on account of plumbing, gas piping, registers, and 
furnace, must be done by the contractor. 

liUrring.-All overheads that are to be plastered are 
to be cross furred with 2" Xl" furs, nailed to the joist 
12" from centers. 

Fences.-The lot is to be fenced with a board fence, 
planed and painted on both sides. The length to be 
172', like the other cottage. 

CONTRACT. 

This agreement, made this . . . . . . . .  day of . . , . . • • . . . .  

Fworing.-The top floors of the kitchen and the 
kitchen and dining room closets, and the bath rooms, 
are to be of 3" wide Southern hard pine boards. 
All other floors to be of 4" wide spruce, all thoroughly 
seasoned and clear of loose or large knots, to be planed 
and jointed, laid in streaks, keyed up close, and 
well nailed and smoothed off with the smoothing 
plane. The outside steps and platforms are to be of 
seBBoned 2" white pine, the platforms of 4" wide, 
tongued and grooved together. All to be clear of ]oose 
or large knots or sap. Lay single floor ilquare edge in 
upper attic. 

by and between . . . . . . . . . . ' . '  . . . .  , . . . . . . . . . . . .  of the first 

Windows.-Tbe cellar window frames made of plank, 
with sash 1%" thick, hung with butts, and fastened both 
when shut or opened, and all to be cased as directed. 
All other windows are to have frames with parting 
slips and slip boards, the sBBh to be 1% inches thick, 
and to have spring fastenings of the best quality to 
both upper and lower sashes. All to be glazed with 
second quality French glass. All to have outside 
blinds, properly hung and fastened. The top sBBh of 
all the windows are to be glazed with colored cathedral 
giBBS. See drawings, which will show the size of light. 
The scuttle is to be a heavy frame, with a plate of 
Hammond gIBBS, 18" X 1S". 

Doors.-Tbe outside doors are to be 1�" thick, built 
in form as shown by the drawings, with top lights and 
colored gIBBS, hung with 4�" butts, and fastened with 
a NBBhua front door mortise knob lock, with night 
keys and bronze knobs and escutcheons. All other 
doors to be 1%" thick, hung with 4" butts and fastened 
with a Nashua mortise knob lock. 

'The inside cellar doors may be good batten doors, 
properly hung and fBBtened. The trap door below the 
scuttle to be hung and to have weights attached. Size 
of trap door, 3 ft. X 4 ft. The folding doors in the 
front hall are to be glazed with enameled glass, and 
the doors in the upper and parlor halls are to be glazed 
with ground glass. The locks will be furnishe(l by the 
owner and put on by the contractor. 

Casings.-All the doors and windows are to be cased, 
BB shown by the working drawings, with seasoned 
white pine, clean of large or loose knots or black sap. 
There is to be a roof scuttle, hung and fastened with a 
hook, and to have a st<!p ladder leading to it. 

Base Boa1·ds.-BBBe boards are to be put to all the 
rooms, stairs, entries, and closets. The kitchen to be 
ceiled up 3' high with tongue and grooved clear white 
pine 3" wide. 

Stairs. -The front stairs are to be built of clear white 
pine lumber, as per drawings, with turned posts and 
balusters of ash. The cellar stairs a.re built under the 
front stairs, between plastered partitions. All turned 
work polished in lathe. 

Closets.-The closets are to be fitted with shelves, 
cupboard drawers, and pins as desired, the drawers not 
to exceed ten in number. In the kitchen closet is to be 
a cupboard for a flour barrel, with a trap in the dresser. 
In the kitchen and laundry are to be iron sinks, with a 
closet under them. The bath rooms are to be finished 
in the usual manner, by casing the tubs and water 
closets, and ceiling the rooms 3' high. AU to be done 
with ash. 

Plumbing.-There is to be furnished, and set where 
shown on the drawings, two water closets, one iron one 
in the basement and one Bartholomew in the attic. 
One bath tub of iron in the attic. A close-head tinned 
copper boiler, to hold thirty gallons, placed at the 
range. In the laundry and in the kitchen are to be 
iron sinks, with all the necessary pipes for the supply of 
Pawtuxet water, and aU wBBte pipes and soil pipes lead­
ing to the sewer, and from the sewer to the roof, for 
ventilation ; and also pipes for hot water leading from 
the boiler at the range to the sinks in laundry and 
kitchen and bath tub, with all the necessary and de­
sired faucets and traps and other flxtures to make a 
complete job. AU supply pipes to be of sufficient 
strength to sustain the pressure of the Pawtuxet 
water. The water will be brought into the front of the 
house by the owner. 

(Jas Pipes.-GBB pipes are to be put into the house, 
to all the rooms, entries, closets, and laundry and 
furnace room, the outlets not to exceed sixteeen in 
number. All the pipes to be according to the Provi­
dence Gas Co. standard. 

Bells.-A bell is to be placed in the kitchen, with a 
bronze pull at the front door. 

part, and Amos C. Barstow, of the second part, both 
of Providence, R. I., 

Witnesseth : 
The party of the first part, in consideration of the 

sum of two thousand five hundred dollars, to be paid 
. . . . . . . . . . . . . . .  by the party of the second part, hereby 
agree to furnish the above specifled materials and 
labor, and build and complete a dwelling house on a 
lot near Olney Street, in Providence. The whole of 
said work is to be performed and the materials fur­
nished in conformity with the drawings and the above 
specifications, which are to be considered as forming 
part of this contract. The said party of the first part 
further agrees that the work aforesaid shall be im­
mediately commenced, and constantly prosecuted until 
completed, which shall be on or before the first day of 
July next ensuing. The party of the second part, in 
consideration of the materials being furnished and 
the work performed as above required, hereby agrees 
to pay to the party of the first part the sum of *2,500, 
in payments to be made from time to time as the 
work progresses, upon a certificate from the saperin­
tending architect certifying that there is fifteen per 
cent more of the work done and materials furnished 
than the whole amount received and asked for, the 
last payment to be made in thirty days after the 
whole has been completed and accepted by the super­
intending architect. 

.. . . , ... 
Embo •• ed wood. 

To produce upon wood at moderate cost the effect 
of carved work has been a difficult problem, says th". 
liUmiture Trade Review. There are wany imitatioDs 
of wood carving, bnt every one knows at a glance that 
they are imitations. The texture which is peculiar to 
all types of wood, and which in the fancy woods is so 
delicate and attractive, cannot be imitated. Hence, 
the ornaments in plaster, papier·mache, or some of the 
other plastic materials have fallen short of what was 
aimed at, because in effect they were lifeless and 
abortive. 

Mr. C. W. Spurr long ago learned that wood was flexi­
ble, and when he saw what an important part em· 
bossed leather was assuming in decorative art, he deter­
mined that some such t.reatment should be applied to 
wood. It was said to be impossible, because the fiber 
of the wood, under the great pressure necessary to em­
boss it, would break. After seven years of experiment, 
however, the tentative efforts have resulted in the most 
perfect embossed wood examples, which are to all 
intents and purposes carved upon the surface of the 
wood. There is the fiber of the wood in a perfect 
condition, while upon the surface are designs of orna­
ment in relief which only a carver can produce. 
How it is done would require a scientific article to 
describe, although a cursory glance at the process 
may not be without interest. 

The process of Mr. C. W. Spurr, of this city, is as 
follows : 

An engraver produces a design from which a mould 
is taken and an iron die cast. The layers of wood, with 
the grain so arranged that any defect is supplied by 
the under layer, are cemented together with a back­
ing of canvas and placed under the die in a press which 
has the capacity of several tons. One would expect to 
see the liie crushed out of the wood, but as it is fiexible, 
and BB its flexibility has been calculated upon, when 
the press is released a beautiful panel of embossed wood 
is found, which is as tough and flexible BB the virgin 
wood. The ornament may be repeated to any extent, 
and it is in this reproduction that the value of the dis­
covery consists. 

By means of this process one may use wood hangings 
as an upholsterer would tapestries. He may begin at the 
front door, upon which he will hang the costliest 
woods, and thence go into the entrance hall. and so from 
one apartment to another, decorating them with the 
richest treasures of the forest, and in the most econom­
ical manner. 

It is the costliness of carving which makes it so rare ; 
but by this process, once the design is produced and 
the die ma.de for it, there is merely the cost of labor 
and material. 

The application of this invention is unlimited and 
the product is invaluable wherever decorative effect is 
sought. For panels of bedsteads, sideboards, chi1fo­
niers, cabinets, pianos, organs, and a thousand and one 
articles where attractive effects are desired, embossed 

Painting.-All outside, except the main roof shingles, . wood will be in great favor. It hBB been said that it 
an? all the inside �oodwo�k, except fl<>.<'rs, is t? be II bears the Harne relation to carving that lithography 
pamted two coats WIth white lead and lInseed 011, of does to oil painting, but it seems to us that the com­
such colors as desired. This is to include all the orna- I parison halts, as embossed wood and carving are iden­
mental shingling on the sides and pediment. tical, while lithography has a distinct surface from the 

Sundries.-All cutting, casing, mending, and patch- artist's canvas. 
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JUTTHIAS' DESIGN FOR THE GRANT MAUSOLEUM. 

This design for a Grant mausoleum well deserving 
of public attention has been prepared by Mr. George 
Matthias, architect, of New York. Mr. Matthias has 
adopted for his design the Grecian form, which. for its 
simplicity and elegance, is unsurpassed by any other 
style of architecture. The total dimensions of the 
structure are 134 feet long, 120 feet wide, and 128 feet 
high. The material is intended to be granite. The 
main roof, as well as that of the porticoes, is also meant 
to be covered with granite tiles, while the statues are 
to be of bronze. There are four porticoes and steps 
leading up to them from three sides, while in the rear 
the steps are leading down to the vault underneath the 
n>ar end of the memorial hall. 

This hall is entered through three richly paneled 
bronze doors, directly from the porticoes, which are 
connected by covered galleries. The walls and ceilings 
inside are to be finished in colored marble. Two sar­
cophagi of white marble, and a statue of the same 
material standing on a pedestal between them, are to 
be placed on a raised platform in the rear of the hall, 
inclosed by a railing. The figure between the sarco-

dess of war on each side stands ready to assist in ·up­
holding it. 

Sleeping lions are placed at the four entrances, and 
remind the visitor, on entering the mausoleum, of the 
strength and courage of the great soldier who is 
supposed to rest beneath the walls of the edifice, 
intended to immortalize his deeds, which placed him 
foremost in the ranks of the greatest generals of all 
ages. 

As a whole, Mr. Matthias' design compares well with 
others that have been brought to our notice so far, and 
we hope that its publication will contribute to revive 
the interest of the public for the contemplated monu­
ment to our dead hero. 

KnoUJnc alld II. tIM •• 
Knotting, as its name implies, is a thin varnish used 

for coating over knots in wood preparatory to painting. 
No doubt every one in the painting trade is familiar 
with the brown stains which knots produce on paint 
when they have not been specially prepared. Before 
patent knotting was known, knots were chiefly treat­
ed with red lead, mixed with a little weak size as a 

1 01 
time which it takes for the spirit to evaporate, the resin 
has not time to enter into solution with the shelllic.  as 
it hasdn the case of paint. Again, the shellac pl'esents 
an insoluble barrier to the oily substance which exudes 
from the knots. Paint., when once dry, also forms lin in 
soluble compound, but in the case of paint put on un­
prepared knots, the resinous substance enters into solu­
tion before the paint has time to dry. 

... . . . . 
Strenc&b of Pari. Pla.ter. 

The extraordinary forces vI adherence, etc. , of the 
Paris plaster enables the work on ceilings or partitions 
to be executed with far less expense of lathing than sim­
ilar works executed with our lime and hair. Rondelet 
made experiments to acertain the limits of these forees, 
and he obtained the following results. A parallel­
opipedon of plaster, with a base measuring one inch 
each way, supported a weight of 76 lb. , acting so as to 
tear it asunder. This he called the force of adhesion. 
Similar figures resisted a crashing weight of 722 lb. ; so 
that the ratio of the resistance of plaster to an effort 
of traction compared to one of extension is as 1 to 9�. 

B ES I G.)J F'01\ Jl GF(JlJ'l'Te Jv1)iUS0LEUl-.1 l\IVTIl\.SIDE IWJll\K J'IY' 
GE81\GK J'4)lTTH;JII, Jll\;HI',rBGT. 

phagi to hold over each of them in outstretched hands binding agency. or gilded with gold leaf, this latter act­
a wreath of laurels. The ceiling of the hall to be laid ing as an effectual stop to the resin of the knots. Now. 
out in richly ornamented panels. Six columns in the red lead contains a good percentage of oxygen, which 
center of the hall carry the structure abova, which is is ready to enter into combination with any other oxi­
to let in the light through a stained glass skylight, dizable substance, It has also the property of separat­
worked into the marble panels of the ceiling, This ing from drying oils the mucilage which prevents them 
latter structure supports also the pedestal, which is from entering into combination with oxygen, when 
carried over the roof to receive a statue of General applied in the form of paint. We may suppose, from 
Grant. The statue is supposed to represent the great the action of the resinous or oily substance which 
hero while making observations of the oppOSing army. exudes from the knots of wood. that it is composed also 

It seems to us that this part of the structure is ex- of mucilage, which is largely present in, perhaps. near­
cellentiy arranged. The statue is raised up sufficiently ly all vegetable substances. Such is the fact with raw 
to be seen from the Hudson as well as from the sur- I linseed oil, which is boiled with red lead. litharge. 
rounding country for mauy miles. The eagles at the manganese, etc. These have the property of separat­
foot of the pedestal, high up in the air, seem to be in ing the mucilage from the oil. which otherwise would 
their real element, and form an excellent feature of the prevent its oxidization, or drying. In this way we often 
design. So do the figures on the four corners of the find that the paint on the knots of woodwork which 
main cornice. These sta.tues represent the goddess of has been newly primed is very often wet when the 
victory holding up in one hand the wreath of victory other parts, that are free from the resinous substances, 
and in the other the palm of peace. thus well express- are quite dry. 
ing to the poplllar mind what the valor of the great Patent knotting is a varnish which dries by the spirit 
general accomplished for the nation. For he brought volatilizing, and leaving the shellac in a solid form on 
us peace and victory. the blessings which endeared whatever substance may be coated with it. The sub­
him so much to the hearts of his countrymen. The stances the shellac is dissolvE-d in for making patent 
figures on the porticoes reprE-sent the goddess of lib- knotting evaporate very quickly. being in fact methyl· 
erty, sword in hand, holding up the lIag, while a god- ated spirits of wine, 01' naphtha. On account of the 

Rondelet found that there was a sensible difference in 
the manner in which plaster adhered to brick or stone, 
from the action of mortar under similar circumstances. 
For when cubes joined by the respective materials 
were subjected to forces tending to tear them asuuder, 
the mortar broke through the center of the joint, 
leaving particles attached to the upper and under sur­
faces. Plaster, on the contrary, left the surfaces 
perfectly clean. In new works the plaster adheres 
to other materials with about half the force ne­
cessary to tear it asunder. Mortar, for several years 
at least, only attains one-third of the same force. This 
ratio does not continue, for after ten to twelve years 
the plaster loses its strength, while, at the same epoch, 
we lInd the adhesion of the mortar to other substances 
to he equal to the force of adhesion of the cubes them­
selves. The subsequent ratios are in inverse progres­
sion. Mortar always hardens by time ; plaster loses 
strength. As these remarks only apply to its use as a 
mortar externally. it should never be employed perma­
nently for such position!!. Internally the loss of strength 
is not so rapid. for it depends upon the absorption of 
moisture from the atmosphere. For temporary works, 
for internal works, requiring great rapidity of execu­
tion. however. the use of Paris plaster is invaluable.­
(J. R. Bu·rnell. 

© 1887 SCIENTIFIC AMERICAN, INC.



102 
APARTIlENT ROUSE, 

BROOKLYN, N. Y. 

We present a second 
story plan and a perspec­
tive of an apartment house 
erected by Mrs. Mary J ohn­
son in Quincy St. between 
Nostrand and Marcy Ave­
nues, in the city of Brook­
lyn. at a cost of about 
$50,000, from plans by Am­
zi Hill, architect, 1161 Ful­
ton Street, Brooklyn. 

The building is 55 feet 
front and 95 feet deep, has 
a Trenton brick front with 
rubbed brownstone trim­
mings, the front of base­
ment is of rock faced 
brownstone ashlar. 

The balconies and cor­
nices are of galvanized 
iron. 

The building is heated 
with steam, by radiators 
placed in the several rooms. 

The interior arrange­
ment is probably the most 
perfect of any building of 
its size in the city. 

Every room has at least 
one window communicat­
ing d irectly with the out­
side air and light, except 
the bath rooms, which are 
lighted and ventilated by 
a 5 X 8 feet brick walled 
light shaft. 

Each bed room has a closet and 
one of Mott's folding wash basins. 

The main hall is lighted by a 
galVanized iron skylight, 12 X 17 
feet. 

In the center of hall is a. 5 X 7 
feet hydraulic passenger elevator, 
with stairs around it. 

A fireproof hall and stairs is 
placed at the rear of the building. 

In this hall and near the kitchen 
doors are the dumbwaiter and ash 
shaft, all extending from the cellar 
to the roof. 

At the front of each apartment 
three or four large rooms connect 
with each other by sliding doors 
and arches, giving ample parlor 
room for those who require it, or 
some of them can be used as bed 
rooms by those who need more bed 
rooms. 

Each of these rooms connects with 
a reception or ante room, which is 
lighted by stained glass doors, and 
from it a private passageway leads 
to the dining room, bed, bath 
rooms, etc. 

The kitchen is placed at the rear. 
and communicates with the rear 
stairway, through which the serv­
ants can go down to the yard and 
to Lexington Avenue, by a rear 
alley way, through which all the 
coal and all groceries, etc. , are 
brought into the building. 

•• • •• 
Items Relatlne 10 Paints. 

For rosewood a rather red ground 
is required. Use vermilion and 
chrome yellow. Graining color, 
Vandyke brown and ivory black. 
Lay this on freely. then wipe out 
with a sponge, using the blender to 
soften. A ilogger may be used to 
advantage. Then overgrain with 
black, crossing the lines of the 
graining in curved lines. 

Binding is an important feature 
in quick drying paints-dead colors 
-to insure adhesion to the work. 
If paint be mixed with turpentine 
alone, the latter will quickly evapo­
rate and leave nothing but the dry 
pigments. Oil or varnish is added 
to bind the paint particles together. 
They, unlike turpentine, form a 
resinous coating by absorbing oxy­
gen in drying. 

Oil of turpentine may be deprived 
of its penetrating odor by rectify­
ing it over five per cent. of its 
weight of unslaked lime added to it 
in the shape of milk of lime. 

Ebony can be imitated on wood 

NEW APARTMENT HOUSE, BROOKLYN, N. Y. 
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by first painting with one 
per cent solution of flul­
phate of copper. When 
perfectly dry, the wood is 
painted over with a liquid 
consisting of equal;parts of 
aniline hydrochloride and 
spirits of wine. The blue 
vitriol acts on the aniline 
and f o r  m s nigrosine, a 
black which cannot be af­
fected by acids or alkalies. 
A luster can be imparted 
by coating with copal var­
nish. 

Ground for satinwood 
graining is similar to that 
for maple. a little more 
yellow being added. Raw 
sienna and umbers, or ra VI' 
sienna a n d V a n  d y k e 
brown make good grain­
ing colors. A sponge, a 
mottler, and a blender are 
the three tools principally 
needed. For overgraining, 
the same process may be 
followed as in maple ; the 
grain. however, is gene­
rally stronger in satin wood 
than in the others, and 
not so curly. Stud y speci ­
mens of the real wood. 

To make paint dry in 
half an hour, mix the col­
ors in gold size and spirits 
of turpentine. Let each 
coat dry thoroughly before 

the next is applied. Varnish over, 
to �ive a gloss. 

A wall exposed to cold and moist­
ure may be coated with a com­
pound of three-quarters of a pound 
of soap dissolved in ten pounds of 
boiling water, care being taken in 
applying it to avoid the formation 
of bubbles. A little alcohol assists 
in dissolving the froth. and causes 
the solution to penetrate deeper 
into wall. After twenty-four hours, 
a second coat, composed of a.solu­
tion of sulphate alumina about 
half a pound in thirty pounds of 
water is added. We used Castile 
soap and common alum instead of 
alumina on a bad wall, and its 
action was perfectly satisfactory. 
(One pound of sulphate or alumina 
is equal to nearly two pounds of 
the alum of the drug store.) 

A good drying black may be 
made with burnt lamp black mixed 
with cold boiled oil, turpentine and 
driers. A little blue improves it.­
House Painting. 

... . .. 
W ater Back Explosions. 

During the past winter quite a 
number of accidents have been re­
ported from the bursting and 
explosion of the water backs to 
ranges. A.mong a n umber of reme­
dies suggested for obviating such 
occurrences, the following, by a cor­
respondent in the Ame1'ican Archi­
tect, possesses novelty, and may 
answer the purpose required of it. 

The device consists of an air 
chamber made of corrugated sheet 
iron, placed inside of the water 
back ; when the water freezes, it 
will expand 0'089 of its bulk ; and 
as the compressibility of air ex· 
ceeds this by far, an air chamber 
of, say, one by two inches, in an 
ordinary size water back, will ac­
complish the object, and danger of 
bursting or exploding is averted, 
either from the expansion of ice or 
pressure of steam ; to make sure, I 
have added a device in the shape 
of a plug placed in the top of the 
water back, held in its place by a 
spring, which will allow the plug 
to rise up under a certain pres­
sure of steam, thus acting as a 
safety valve ; when, then, the con· 
nections between the water back 
and boiler are made with lead pipe, 
instead of iron pipe, the writer 
adds, all danger of bursting or ex­
ploding is averted. 
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A TWO THOUSAND DOLLAR HOUSE. 

SPECIFICATION 

For a two story and attic dwelling house, designed 
for Mr. H. G. Bell, Rutherford, N. J . ,  by B. J. Sch weit­
zer, architect, No. 84 West Broadway, New York. 

EXCAVATION. 

Cellar. -To be under the entire house, 3 feet 6 inches 
deep. 

Cistern. -To be 8 feet in diameter and 10 feet deep. 
Cesspool. -To be 7 feet in diameter and 8 feet deep. 
Privy Vault. -To be 4 feet 6 inches by 4 feet 6 inches, 

and 4 feet deep. 
Trenches for all pipes not less than 2 feet 6 inches 

deep. 
Grading . -Clean up the lot and grade off as directed 

after all other mechanics. 

MASON WORK. 

Cellar. -Lay up the cel lar wall 16 inches thick of 
good quarry stone in lime and cement mortar. Above 
the ground build an 8 inch hard brick wall in goorl 
lime and cement mortar, 
and point up complete in­
side and outside. 

Chimneys . -B u i I d the 
chimneys of good hard 
bricks, laid in good lime 
and cement mortar. Strike 
all the joints of the flues, 
and put in a stove pipe 
hole, with collar and thim­
ble, in each room. 

Piers. -Build aU piers of 
good hard bricks, laid in 
good m ortar, complete. 

Cistern.-Build the cis­
tern with brick wall and 
arch over. Cement the 
inside and warrant it water 
tight. Connect all pipes 
from leaders, and also over­
flow pit . 

Privy Vault and Cess­
pool to be stoned up dry. 

Bluestone.-F u r n  i s h 
bluestone caps for both 
chimneys, and bluestone 
copings and steps for the 
outside cellar entrance. 

CLOSET. 

- - - ""  

I LATHING AND PLASTERING. 

I All walls and ceilings on first and second floors are to 
be lathed with best spruce lath, and all are to be plas­
tered two good coats of tempered mortar, and then hard 
finished with good finishing lime and plaster Paris. 

CARPEN1'ER WORK. 

Posts 4 x  6 in . ,  sills 4 in. x 6 in. ,  and interties 4 x  6, all 
framed together, all hemlock. Floor beams 2 x 9, placed 
1 6 in. from centers;  rafters 2 x 6 and 2 x 8 in . ,  all hemlock. 
AU studs, 3 in. x 4 in .  at openings. Brace all angles with 
long braces and fill in the frame and partitions with 
2 x 4 in. wall strips, placed 16 in. from centers. 

Sheathing. -Cover the entire frame with hemlock 
boards, and put on good resin-sized sheathing paper. 

Siding. -Cover the first story with No. 1 narrow lap 
siding. 

Shingles . -Cover the second story and gables with 6 
in . x 16 in. sawed shingles, laid 6 in. to the weather. 

Cornices and Trim . -Build an cornices of best white 
pine. as per drawings. Furni sh and put up cresti ngs 
and finials all complete. Curve the roofs over the porch 

"" "/�� 

and front bay window, and build all drips watertight. 
Build porch steps and rails complete, of white pine. 

Tin. - Flash all valleys and gutters, also all chimneys, 
drips, etc. Cover all flat roofs with good I. C. tin com­
plete. 

Slate.-Cover all the other roofs with best Bangor 
slate. 

Piazza.-Floor to be covered with 1 M  in. white pine 
flooring, with white lead in the grooves. Rear stoop 
floor same as piazza floor. 

Lealters. -Put up ample leaders to convey all water 

from all gutters to cistern. 
Windows. --All sashes 1%, in. , glazed with French sheet 

glass double thick. The upper panels are to haTe 
marginal lights filled with cathedral lights. Hang all 
on pulleys. cord s, and weights, and furnish with the 
" I ves " sash fastener. 

Blinds. -Furnish outside blinds for all windows 1� 
in. white pine, and hang them o n  good New York 
hinges. Also provide suitable fasteners. 

Doors -Ou tside doors 1% in. thick, paneled, as per 
elevations, and glazed in upper panels. Hung on 

L '.:"... 

good hinges, 4 x 4, and fur­
nished with latch and lock 
complete, with bronze fur­
niture. Also bolts, etc. 
Sliding d 0 0 r s furnished 
with Prescott's hangers 
and flush pulls.  All other 
doors, except closet doors, 
1%, in. thick, hung on good 
hinges, and furnished with 
m o r t i s e  locks and jet 
knobs and furniture. All 
closet doors 1M in. thick, 
furnished with rim locks, 
all complete. 

Floors. -All floors are to 
be covered with Ys in. x 4%, 
in. white pine flooring. 

Inside T1·im.-All cas­
ings are to be 5 in. Queen 
Anne, with turned corner 
block. All windows to 
have apron s  and stools. 
Base on first and second 
floors 8 in. All closets are 
to be shelved , and ward­
robe hooks are to be fur-
nished on second floor. 

K I TC H EN.  
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Stairs.-Build the risers of JlI in. white pine, treads 

1� in. white pine, and strings 1� w. p. Wedge and 
glue together, and support the same in a proper man· 
ner, Balusters, 1% cherry. Newels, 7 in. on first fioor 
and 5 in. at second and platforms. Rail, 8% x 3� in. 
Queen Anne. Attic stairs built in same manner, and 
inclosed. 

Pri-oy.-Build the privy over vault of ceiling boards, 
in usual mannl:'r, with seats, window, vent pipe, and 
door, all complete. 

PAINTING. 

Paint aU metal work two good coats of Brandon me­
tallic paint in linseed oil. Paint all shingll:lB and other 
outside woodwork t wo best coats of white lead in lin­
seed oil in tints to suit. Stain all inside woodwork, and 
varnish it two coats of No. 2 varnish, all complete and 
satisfactory. 

FINALLY. 

Do all that is necessary to finish the house in a falth­
ful and workmanlike manner. 

• • • • •  
HEATING BY HOT WATER CIRCULATION. 

It is not always easy to decide as to the proper me-
lod of warming dwellings. The best one can do is to 

choose that system which has the most advantages and 
the fewest defects. Latterly, heating by means of hot 
water has come into prominence, and justly so, as it 
presents advantages over both steam and furnace heat. 
In furnaces it appears almost impossible to avoid the 
dust that seems to be inseparable from registers, and 
with steam there is apt to be too much heat for mild 
weather. 

In this connection we call attention to a. new system 
of hot water heating, devised and patented by E. N. 
Gates, of Holyoke, Mass. , which is simply constructed 
and easily managed. 

In the engraving the separate boiler for each current 
of hot water is shown, and the direction the circUlation 
takes, the fire under front end of boilers having given 
the benefit of its greatest heat to water just as it leaves 
the boilers, passes over bridge wall and, giving out 
remainder of heat to portions of boilers which are 
cooler, until it reaches the back end, where water 
enters, from return pipes, and having parted with all 
the heat possible, the coolest part of heated current is 
passed out at bottom through smoke pipe. Any num­
ber of boilers of different sizes can be arranged over the 
fire. 

The following special advantages are claimed for this 
system : 

1st. Over hot air furnaces.-Ability to send the heat 
where it is wanted, without regard to direction of wind 

ARCHITECTURAL WOOD TUUING. 

In this connection we show some new designs reo 
cently executed by Messrs. Anderson & Dickey, 43 
Bristol Street, Boston. This firm uses only the best 
machinery, and several of the special machines were 
designed by Mr. Anderson. One of these machines 
enables them to twist pieces in any curve or shape 
desired, in sizes from one-half to twelve inches in 
diameter. They will be pleased to send their illus­
t,rated catalogue, showing a large line of stair posts, 

or height of cellar, and using less fuel for amount of newels, etc. ,  to any address upon application. They 
space heated, and freedom from dust, burnt air, and gas. also make a specialty of work from architects' de-2d. Over steam, high or low pressure.-From the fact 

signs. that the temperature of water in radiators can be be- • •  " I • 
tween 70° and 2120 or higher, thus adapting it to all Bead,. Mixed Palot •• 
degrees of outside temperature, making a. saving in A superior paint may be defined as one that will 
fuel and insuring even heat. permanently retain its original color, and that will, for 

3d. Over other hot water systems. -In others the wa- an indefinite period, resist the destroying effects of the 
ter goes to radiators from one common reservoir. There- atmosphere. Upon the first depends the good appear­
fore, it is almost impossible to have all rooms heated ance of the paint, even after having been exposed for 
alike. With this system all rooms can be heated alike, a long time to all changes of the weather, and upon the 
when desired, from the fact that each current is pro- second depend the preservative qualities of the paint. 
vided with an independent boiler, and as the hot water It is evident that the durability of a paint, considered 
must go where the pipe leads, you have perfect control merely as a coating or covering for wood or metal, and 
over every room. not as an artistic decolation, is controlled directly by 

In this apparatus, the temperature of smoke leaving the vehicle or liquid carrying the pigment. It follows 
the apparatus is lower than return water from the as a natural sequence that we very seldom find a 
rooms, showing that full benefit is derived from all the mixture of a durable vehicle with an inferior pigment, 
fuel used. The apparatus is so constructed as to be en- l as the latter by losing its color in a short time would 
tirely free of any �hance of freezing and 
bursting, as water can be removed if the 
house is closed in cold weather, and the fire 
allowed to go out Cor any length of time. 
These hot water radiators will heat with a 
low fire, and will give out heat not only as 
long as there is any fire under the boiler, 
but after the fire is completely out, and 
until the apparatus becomeR of the same 
temperature as the atmosphere of the room, 
which requires several hours. The fire pot 
is lined with fire brick resting on grate 
frame, on which rests a patented rocking 
grate, operated by shaking bar outside of 
brickwork, grinding up all clinkers, which 
pass into a large ash pit. 

A number of these heaters have been put 
in operation during the last year, and are 
giving perfect satisfaction. The extreme 
cold of the past winter has thoroughly tested 
all kinds of apparatus. We advise any of 
our readers who contemplate putting in new 
heating apparatus, or who are not satisfied 
with what they have, to correspond with 
E. N. Gates, Holyoke, Mass. , who will be 
pleased to send them illustrated pamphlet, 
describing the system in detail, and give 
the opinion of those who have had the sys­
tem in operation. 

... . .. 
TIIB Japanese and Chinese use a cement 

made of rice fiour mixed with water. HEATING BY HOT WATER CmCULATIOlf. 
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serve to condemn the paint; the same remark applies to 
the combination of a superior pigment with a poor 
vehicle. It may therefore be considered a safe and gener­
al rule to avoid those paints which may be said to "wash 
off," and also those which fade, as all of the ingredients 
in both cases are certainly inferior. The contrary to this 
is also:true, and a paint that will either hold its color, or 
remain where placed for a long time, is composed of 
the best materials, as it would be an exceedingly foolish 
proceeding on the part of a manufacturer to give his 
paint one good characteristic and not the other, espe­
ciaUy when both are absolutely necessary. 

It is a simple matter for any one to satisfy himself in 
regard to these points. In almost any neighborhood, 
two houses may be selected which have been painted 
three or four years. One appears dingy and dirty, and 
it is impossible to tell what the original color was, while 
a closer examination shows that the paint has disap­
peared so thoroughly and effectually as almost to make 
the grain of the wood discernible. In this case both 
pigment and vehicle were poor. In the second 
house, the paint, wherever it has not been discolored by 
dust, retains its color perfectly, and a near inspection 
shows that but little has been worn off. Each ingredi­
ent in this instance was of the best quality. 

It requires unusual skill and experience even for the 
manufacturer to tell by examination whether a given 
paint with which he is not familiar is first class in every 
respect, and ninety-nine out of every hundred consum­
ers are compelled to rely solely upon the reputation and 
standing of the firms they buy from. There is no quick 
way of practically ascertaining the wearing qualities 
of a paint, they cannot subject a sample to an exposure 
to the weather for four or five years, and yet there is 
no simple or shorter method of finding what they want. 
A paint recommended because of only one excellent 
point should be viewed with BUSpicion-that is, a paint 
for which only a good body is claimed, or in which only 
the colors are warranted fast, should be avoided. 

The present plan of marketing ready mixed paints is 
far more reliable in every way than the old method, 
since it leaves no operation to be performed by the 
unskiUed consumer or local dealer. The paint as it 
now leaves the works is ready for immediate use, and 
it is natural to assume that it will prove to be better, as 
every step in its preparation has been benefited by the 
skill and long experience of the manufacturer ; this 
also places the responsihility upon the producer. The 
painter or dealer now has nothing to do with the mak­
ing of the article he uses or sells, the days of the ,. little 
mill " having passed away. One of the most important 
advantages resulting from this is the uniformity attain­
ed in the color and quality, and the ease with which 
COIOIS may be exactly du plicated ; another advantage 
is in the lessened cost to the consumer, as improved 
machinery takes the place of hand labor in the mixing. 

One of the oldest paint manufacturers i this country 
is the firm of Chas. M. Childs & Co. , 01 225 Pearl Street, 
this city. This firm has been doing an extensive busi­
ness for more than a third of a century, and during all 
that time there has been no complaint touching the 
quality of these paints. For the past fifteen years they 
have been engaged largely in the production of dry 
colors. This fact gives them a positive advantage, as it 
pert!onally acquaints them with the peculiar features of 
every ingredient they use, and enables them to confi­
dently place the standard of their products. At Tuxedo 
Park the colors from these works entered into all the 
pain ts used. 

As a result of the immense increase in the con­
sumption of ready mixed paints, they have turned 

their attention to that branch of the busi­
ness, and have, consequently, procured the 
latest and most improved machinery. Their 
long experience and familiarity with all pig­
ments enable them to turn out, as they 
claim, paints of superior quality, while the 
location of their works in South Brooklyn 
near thE.' Atlantic Basin gives them all the 
advantages to be derived from cheap trans­
portation of all raw materials and of the 
finished product!!. 

This firm will, if they receive an idea of 
the colors wanted, furnish such shades as 
will be sure to be pleasing to the eye and 
will agree with the conceptions of the own­
ers or builders. When necessary, they will 
endeavor to fill orders given descriptively of 
any colors desired, and will undertake to 
match precisely any sample that may be 
sent them. The specimen cards of colors 
they send upon application have been found 
by architects to be extremely useful, by giv­
ing them harmonious combinations, and 
thereby allowing them to present their ideas 
in a more complete and finished form to 
their clients. These paints have been used 
by and are strongly recommended by the 
celebrated architects Bruce Price and H. 
Edwards Ficken . 

.. . . .. 
LAKE Tahoe is to be used to irrigate � 

iI:. Nevada. 
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A NE W  RULER AND SECTION LIlJER. dome, and E the spiral radiator tube proceeding from 

I n  all {lescriptions of n&chanical drawing, an instru· the cast iron duct, G, in the lower part of the dome, 
ment oy which lines may be readily drawn at any de· and having its exit in the chimney fiue, F. A shield, 
sired distance apart is a very valuable adjunct. T, compels the fiame and products of combustion to 
Various appliances for the purpose have been invented ascend to the top of the dome, by which they are de· 
from time to time, few of which are as complete or flected downward into the interior of the shield, as in· 
I'erviceable as that lately brought out by Messrs. Frost dicated by the arrows, thus causing the dome, and 
& Adams, ofoNo. 37 Comhill, Boston, Mass. , under tbe hence the radiators, to be thoroughly heated. 
title of the " Universal Ruler and Section Liner. " An The advantages of such a system of.construction are 
idea of the general form of the instrument may be I sufficiently obvious. A full description of the furnaces, 

Fig. 1.  

Fig. 2. 

FROST 6; ADA][S' NEW RULER AND SECTION LIlJER. 

gained from our engraving in Fig. 1, while Fig. 2 will 
illustrate a few of the principal uses to which it may 
be applied, this cut having been drawn with the ruler. 

The instrument may be used for drawing lines in any 
direction and at any distance apart., from one one· 
hundredth of an inch to any distance desired. In 
drawing parallel lines, the draughtsman places the 
ruler in the required position, and rules the first line. 
He then turns the shaft of the instrument toward him, 
by means of a rubber sleeve placed upon it, until he 
hears a click of the ratchet wheel, which is fixed upon 
the end of the shaft, and he then turns the shaft back 
a little until it stops. All the teeth of the ratchet are 
exactly equal, and the distance traveled by the wheels 
over the paper is always the same from one click to the 
next. When the lines are required a.t greater distances 
apart, the shaft may be turned to give two or more 
clicks. If they are required nearer together, the 
pivoted arm is fixed at an angle by means of the thumb 
nut and slotted quadrant, as indicated by dotted lines 
in the figure. For curved work, the ordinary French 
curve is attached to the ruler by means of the two 
thumb nuts in the center of the ruler plate, the lines 
being drawn with 50 right line pen, using the curve as 
a ruling edge. 

In addition to the uses mentioned, this inl!trument 
may be employed for irregular lining and shading, set­
ting out the spokes of wheels and teeth of bevel gears, 
shading cylinders, spiral springs, aud screw threads. 
It is handsomely finished in steel and nickel plated 
brass, and will be found to quickly repay its cost, if 
only by the time it saves . 

• 4 • • •  
THE ][. H. 1ACOBS CO.'S FUUACE. 

With the large number of warm air and other fur­
naces now upon the market, those manufactured by the 

above named company, of No. 96 West Fayette Street, 
Syracuse, N. Y. , bear very favorable comparison. The 
arrangement of the details, and the strength and dura­
bility of the parts, render the fumace a most economi­
cal and serviceable one. 

The general construction will be understood on ref­
erence to the annexed sketch, in which A represents 
the exterior casing, B the ash pit, C the fire pot, D the 

which are made in f\ve different sizes, may be had on 
application to the manufacturers. 

.. f e  . ..  
THE GATE CITY STONE FILTER. 

This filter consists essentially of two parts-an up· 
per jar or chamber supported by a lower jar. The 
bottom of the upper jar is composed of a filtering 
disk, through which the water slowly finds its way to 
the chamber below. The filtering medium is a natural 
stone, having characteristics that perfectly adapt it for 
this work. The impurities in the water placed in the 
upper jar never penetrate the stone, but lie on the 
surface, so that the interior of the stone remains as 
pure and white after years of use as when taken from 
the mine. This feature insures the easy cleaning of 
the filter, as. by means of a brush and water all the 
impurities that have lodged upon the surface of the 
disk can be thoroughly removed, thereby restoring the 
filter to its original condition. Within the lower jar is 
placed an ice chamber, which is covered by a cap, so 
that there is no possibility of the filtered water being 
contaminated by any impurities that may be in the ice. 

Every part of the filter can be easily gotten at for 
the purpose of cleansing j the disk is an efficient puri­
fier, permits the water to pass slowly, and does not re­
ceive into its pores the impurities it extracts ; the file 
ter, considered as a whole, will last indefinitely j and 
there are no metals used in its construction. The fil· 
ters are made of either china, glass, or brownstone 

ware, in sizes varying from the traveler's portable 
china filter, which will purify a p int of water every 
two hours, up to those filtering twenty gallons per day. 
Physicians, chemists, and others who have used these 
filters recommend them as being in every way efficient 
and reliable. 

All further particulars can be had by addressing the 
Gate City Stone Filter Co. , of 839 Broadway and 68 E. 
18th Street, New York City. 

1 05 
AN EASTLAKE COTTAGE. 

In presentinll' this design , attention is called to the 
compactness tlnd beauty of arrangement of plans, well 
proportioned rooms, no unnecessary waste of <;<pll.ce oc· 
cupied by long, gloomy halls, and each door and win· 
dow having its distinct purpose or cause. 

The design, as illustrated, is a model of compactness 
and arrangement. On entering the hall from the vesti­
bule, the parlor and dining room are situated on the 
right, separated by a neatly designed, paneled sliding 
door, and each room having a large bay window, with 
an ornamental arch. On the left of the hall are en· 
trances to two bed rooms, with a bath room between 
them, and each room provided with a large closet with 
I!helves, drawers, hooks, etc. , usually found in closets. 

The bath room contains a wash stand with nickel 
platE-d bibbs, and a Golden Gate plug water closet, 
finished in black walnut and nickel plated trimmings. 
The bath tub is provided with hot and cold water, 
through nickel plated bibbs, with attached soap cups. 
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AN EASTLAKE COTTAGE. 

The room is wainscoted five feet high and finished with 
moulded cap and paste board. 

The fioor should be covered with linoleum, giving 
the room a neat appearance, and making it easy to 
clean. The kitchen is provided with a sink, boiler, and 
a large paste pantry ; and a commodious rear porch, 
iuclosed by posts and railings, atrords a good place to 
do washing, cleaning, etc. 

The dining room is finished with paneled wainscot­
ing, and all the woodwork finished in oak and highly 
polished. The dining room should b� papered with 
some neat fioral design, and the fioor covered with a 
carpet harmonizing with the rest of the furniture. 

The windows are furnished with sliding blinds, which 
slide in the casing, thus preventing the tearing of cur· 
tains and lam brequinl!. One chimney suffices for a fire­
place for the dining room, and a separate due for the 
kitchen. The elevation is of Eastlake style, and needs 
very little description, as a glance will show that it is 
neat in design, and solidly constructed, The roof is 
covered with the best quality of redwood shingles, laid 
four and a half inches to the weather, and well nailed. 
-Davia Salftela. architect, Cal. Arch. and BUild. 
New8. 
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THE NEW LAW COURTS, :amlUlfGHAII.-ASTON WEBB AND INGRESS BELL, ARCHITECTS.-[For description see page 96.] 
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LOCAL BOARD OFFICES. 

The illustration shows the design submitted in a 
recent competition for new local board offices to be 
erected at Brighouse. The building was proposed to 
be of stone from the local quarries, that to the main 
front being of ashlar, both to the plain wall surfaces 
aud moulded work. The accommodation on the 
ground floor includes clerks' ojfice, general rental office, 
committee room, waiting room, strong room, and lava­
tory, etc. ; on the flrst floor, a board room, committee 
and waiting or f'..nte room , lavatories, and book rooms. 
The front elevation was detaigned to harmonize with 
the adjoining building, belonging to the Halifax Com­
mercial Banking Co. , which building was designed 
and carried out under the superintendence of Mr. Goo. 
Hepworth, architect, Brighouse, by whom also the 
design for the building illustrated was prepared.-The 
Architect. 

. , . , " 
Wood DrylnK Experlmen1_. 

A very interesting series of experiments to determine 
the fluctuations of moisture in various woods during 

factory to the experimenters. The second series of ex­
periments will, it is hoped, throw more light upon this 
"kind of wood. 

From February 15 to August 2 the ash dropped from 
29 to 12%, per cent, a loss of 16%, per cent. From August 
2 to its flnish, December 20, the fluctuations were be­
tween 12 and 14 per cent, the exact average being 13 27 
per cent. 

From February 15 to August 2 the pine dropped 
from 24 to 1 2%, per cent. , a loss of 11%, per cent. From 
Augnst 2 to its finish, Fehruary 28, its fluctuations 
were between 12%, and 1 5� per cent. From October 
25, 1886, to February 28, the exact extremes were 
14'10 and 14'92 per cent, a d ifference of only 0 '82 per 
cent. The extreme fortnightly fluctuation was 0'51 per 
cent. The average 1luctuation was 0 '30 per cent. The 
average moisture for that period was exactly 14 '50 per 
cent. 

These experiments cannot be taken at present as 
supplying infa11ible data, but in a general way it may 
be said that they lead to the conclusion that as regards 
oak, ash, and pine woods in a green condition, season-

107 
Shrlnk hlK o C  Seasoned '''Imber. 

The various kinds of oak, and some other kinds of 
tim ber, will shrink more or less every time the sur�ace is 
dressed off, even a small fraetion of an inch . Wheel­
wrights accustomed to the work are wen aware of this 
fact, and a correct appreciation of it enables them to 
tum out work of a superior character, even of ordinary 
materials, by first blocking up the pieces roughly, then 
allowing the timber to season, and afterward working 
the various parts by degrees, as the seasoning process 
becomes more and more complete. White oak spoke 
timber, for example, may be allowed to remain in its 
rough state for half a score of years under shelter, 
without becoming seasoned so thoroughly that the 
timber will not shrink after the spokes have been 
dressed out. Carriage wheels have often been made of 
the choicest quality of oak timber, after every spoke 
has been seasoned for several years, and, to the great 
surprise of the wheelwright, every spoke would work 
in the joints before the vehicle had run three months. 
The defect in such instances could not be attributed to 
inferior timber, nor to perfunctory workmanship, but 

DESIGN FOR LOCAL BOARD OFFICES.-GEORGE HEPWORTH, ARCHITECT. 

seasoning has just been closed, says the Railway Re­
view, on the Chicago, Burlington & Quincy Rail way, 
at the Aurora shops. The experiments are being con­
tinued, but the flrst series, the results of which we 
give herewith, ended in February, having been 
commenced December 21, 1885. The prime object of 
this work was to discover the laws of seasoning, if such 
laws existed, and thus to ascertain in what months the 
greatest amount of seasoning takes place, and whether 
wood thus seasoned reabsorbed moisture during the wet 
months of the faU and winter. 

The work was undertaken in a very systematic way, 
and was done about in this wise : Three pieces of 
rough dressed oak, ash, and Norway pine, thoroughly 
green, were piled loosely, with cleats between, with a 
board overtopping all, in a situation where they were 
protected against drip and direct rain, but where they 
were open to rain, snow, and the sun on their sides. 
The conditions were, as nearly as possible, those to 
which lumber piled for outdoor seasoning is usually 
subject. 

The seasoning, that is, the IMS of moisture, began 
practically February 15, with all three woods, and 
ended August 2 with the ash and pine, but with the 
oak, October 11 seems to have been the finish. 

The results with the oak were not altogether satis-

ing begins in very early spring (depending of course 
largely upon the kind of weather), and ends in mid­
summer. The provisional li.w.its of this drying sea­
son may be flxed at the first of March to the first of 
August, in other ,vords, including the months of 
March, April, May, June, and July. It has also been 
shown that, as regards ash and pine, after seasoning 
is effected, the wood will not take back water-that is, 
not beyond slight amounts during the wet and cold 
seasons. These conclusions are true only for the in· 
most parts of the woods in question, and of the sizes 
experimented upon. Variation in the character of the 
wood, condition at the time of cutting down the 
tree, treatment between that time and the first time 
of testing, sizes of pieces, etc. , may alter the conclu­
sions, although proba.bly they would not materially 
do so. 

The data which has been gathered in this way can 
be used to material advantage in many ways, notably, 
however, as an aid in the purchase of cars and in the 
purchase of timber. With the exact knowledge that 
it affords of the seasoning properties of different 
woods, and of the months during which se.asoning is 
liable to be hastened or hindered, the gnesswork of 
seHers of lumber and makers of cars can be readily 
checked. 

simply to this one circumstance-that the parts of the 
wheel were put together before the timber had ceased 
to shrink. To prove that the best quality of oak will 
shrink after a spoke has been dressed out, let a tenon 
be made on one end, and be driven immediately into a 
mortise. After a few days' exposure in a warm work­
shop, the spokes may be withdrawn with little diffi­
culty. The same fact will hold good in the manufac­
ture of woodwork of any kind where oak is employed for 
tenons. In order to make joints that will never start, 
the piece on which the tenons are made should be 
dressed several times, until the shrinking has ceased. 
Then let the tenons be made. After these have shrunk, 
while exposed to the drying influence of a warm work­
shop, the spokes or other parts may be driven in their 
respective places, with the assurance, especially if they 
are dipped in oil paint previous to driving, that the 
timber will shrink no more.-The Woodworker. 

. . . . .. 
THE new boring at the Channel tunnel works at 

Dover has now reached a depth of 500 feet, and the 
operations, which are made with a view to ascertain 
whether the geological strata conform with those of 
the French coast, are being continued. No coal has 
yet been found, and the discovery of this is stated to 
be one of the objects of the boring. 
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A DOUBLE HOUSE OF 1IODERATE COST. 

These dwellings were erected at Buttonwood, R. I. , 
from the designs of C. F. Wilcox, architect, at a cost of 

$5,000. 
SPECIFICATION. 

(}enerally. -Execute the whole of the work in a good, 
sound, and workmanlike manner, with the best mao 
terials of their several kinds, to the entire satisfaction 
of the architect. Completely finish the house, in all 
respects, ready for occupation, and leave the same 
broom clean, with all rubbish cleared away. 

MASON. 
Excavate for cellar under kitchen to a depth of 6' 6" 

in the clear. Build water closet with raised cover for 
urinal. 

Foundation Wall and Piers.-To be erected in Pot­
ter's best brick, 8" X 16" under sills of the house, and 

Kitchen . 

.sittI ng s,;Din i ng:t\0orn . 
.1 � ·o "  ,,: 1" 6 :' 

'forch . 

J 

(I 

8" X8" under piazza posts, with stone foundation 2' 
under the ground. 

Chimneys.-To be built as indicated on plans. All 
flues to be pargetted and plastered externally up to 
roof line. Flashings of 3 lb. lead to be placed around 
chimneys, and a clay pipe collar in kitchen and dining 
room. 

Cesspool.-Form a cesspool S' in diameter and 5' deep 
for waste from kitchen sink. and lay at a depth of not 
less than 2' 6" a 6" clay drain pipe to same. Form 
manhole and cover with flat stone. A dry well to be 
provided under basin in front hall. 

J3ed 'R0om , 

J'ar lor .  
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A DOUBLE HOUSE OF MODERATE COST. 

MAY, 1 �87. 
Cistern of a capacity of 6,000 gallons to be provided 

with a 4" drain pipe from conductor. 
Plastering.-All walls and ceilings to be lathed with 

spruce lath and plastered one coat of brown mortar, 
ceilings hard finished and walls same finish. 

Cellar steps to be of bluestone with brick risers. 

CARPENTER. 
Frame of house to be of best well seasoned spruce 

timber, boarded with hemlock. Trimmings and clap­
boards of first quality pine. Soffits and other parts 
not exposed to the weather may be of second quality 
stock if free from loose and large knots. 

Shingles to be of first quality cedar, shaved on the 
roof and sawn on sides. 

(}utters, etc.-The valleys, gutters, and piazza roof 
to be tinned with first quality M. F. tin. Conductors 
to be 3". of corrugated iron. 

ctoJet' 

'.Porch . 

7 0  

© 1887 SCIENTIFIC AMERICAN, INC.



MAY, 1 887. 
Sashes and Doors.-The sashes, blinds, and doors to 

be as shown on drawings. Sashes and doors 1%" thick. 
Outside doors 1%". Mortise locks and latches to doors, 
with white porcelain k nobs inside ; bronze to outside 
frollt door and door bell, and dark mineral to back 
doors. The front entrance door is to be hung in two 
parts rabetted together and with a bolt to fasten them. 

Floors throughout the house to be of spmce, except­
ing in kitchen, servants' bed room, and closets, which 
are to be of hard pine . Piazza and balcony fioors, 1%" 
matched hard pine. Ceiling over piazzas and balcony 
to be of matched and beaded pine. 

Casings to doors and windows 4" moulded, and base­
boards 6", with base on top edge. 

Clothe.'J Presses to be fitted with wardrobe locks and 
a shelf in each. 

Stairs to be built with returned nosings, and to have 
3" ash rail, 1%" balusters, and 4" posts. 
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Wash Bowl.-Fit up around wash bowl a cabinet 
with recessed door beneath, and provide a marbleized 
bowl connected by lead waste to dry well beneath. 
Put on marble top with back and ends. 

Sink.-Fit a 3' iron sink in kitchen, with a pump 
from welJ, and waste to drain pipe leading to cess­
pool. 

Lattice.-Provide and fit around wash yard a lattice 
fence const-mcted of chestnut posts, pine strings and 
lattice. Fit lattice also under sills of house and piazza. 

PAINTING. 
E� WOTk.-All outside work, excepting hard 

.. • 

109 
pine fioors, which are to be oiled and well mbbed 
down; to be painted in three gOod coats, including the 
shingles. Conductors to have one coat of metallic 
paint and two coats of lead and oil, and tin roofs and 
gutt.ers to have three coats of metallic paint. 

lnside Work to have two good. coats of paint on weIl 
prepared ground, knots and defects being shellacked 
and stopped as required. The whole to be finished in 
colors as directed. The hard wood is all to be three 
times shellacked and well robbed down. 

Generally.-Provide all labor and materials of the 
best and most perfect kinds necessary for the complete 
finishing of the building in all respects. 

. , . , . 
GALVANIZED iron for water pipes has been proved 

in Germany to result in the water invariably taking up 
zinc, but in no way injuriou8 to health . They have 
therefore been sanctioned by the authorities. 
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A 13,500 COTTAGE. 

Ezt8rior. - Foundation walls of stone. Under-pin­
ning selected common brir.k. Cellar under entire house 
Height of cellar, seven feet six inches. Posts twenty 
feet long. First story nine feet six inches high. Second 
story eight feet six inches high. Attic unfinisheu, but 
will admit of three good chambers. Exterior frame 
sheathed and papered with buiJding paper. First 
story clapboarded ; second story and gables shingled. 
Roof shingled. Principal features, outside chimney, 
piazza. porch, balcony, gables, etc. Interior.-A pleas­
antly situated interior, containing eight rooms, Desides 
hall, bathroom, and closets. The sitting room, parlor 
and hall communicate by means of sliding doors The 
principal stair-case has landings and cathedral glass 
windows. The parlor has an art window in bay. The 
kitchen, back stairs and bath room are wainscoted, 
and the kitchen has a hard wood door. The entire 
interior is finished in whitewood, except the stairway. 
The parlor sitting room and dining room have tire-

places. All interior woodwork finished on the natural 
wood. The first story of the exterior is painted three 
coats, and the second story three coats of creosote 
stains. Roof painted two coats of mineral paint. 

. . . .. . 
(lemen' Bulldlnc •• 

A rapid method of constructing buildings has been 
introduced by Mr. J. C. Bloomfield, of Blen-na-Lung 
Leggs, Ireland. He erects uprights, wooden or metallic, 
either with or without sole plates, and either directly 
on or sunk under the surface of the ground, or on dwarf 
walls of concrete or other material, and for roofs he 
uses wooden, metallic, or other suitable rafters, and on 
the inside and outside of the uprights or rafters he 
aftixes wire or metallic ribbon strained across, and fills 
up the space with broken stones. shingle, burned clay, 
clinkers, cinders, or other suitable materials, and 
plasters the exterior and interior, or exterior or inte­
rior only, of the walls 80 formed with plaster, prefer­
ably with cement plaster, formed of Portland, Castle-

)rpyte"ter 
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MAY, 1 887. 

Caldwell, Selenitic, or Scott's cement and sand or 
other suitable materials. Buildings formed in this 
manner with cement plaster are put up in exception­
ally short time, and become quite dry and habitable 
in a few days, and fitted for immediate occupation, 
without any risk from damp. 

HOTEL AT UNTOBE. 

We give an engraving of a new and elegant hotel for 
150 guests at Mentone, France, on the Mediterranean. 
This city is one of the favorite places of resort, especial 
ly for the winter mont3s. The average temperature is 
61" F. It is beautifully situated. The hotels and busi­
ness part of the town are located near the water. Di· 
rectly hack of them rise the mountains, and here are lo­
cated many beautiful villas and cottages. Mentone was 
one of the towns lately aifected by the severe earth­
quake, which produced great consternation among the 
inhab;tants. 
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BECONl) FLOOR. 
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FIRST FLOOR. 

HOTEL AT UNTONE.-A. G. RIVES, ARCHITECT, PARIS. 

1 1 1  

BASEMENT. 

© 1887 SCIENTIFIC AMERICAN, INC.



1 1 2  MAY, 1 88 7. 
mON CEILINGS. 

During the past few years there bas been a very de­
cided advance in the construction of our buildings. 
The introduction of modern materials and apparatus 
has provided means of better and often less costly con­
struction. which the public, as a rule, have not been 
slow to take advantage of. It is, however, a singular 
fact that we should hold on so tenaciously to the primi­
tive and unscientific method of forming plastered ceil­
ings. As a fact, the material has been in use so long 
that it is not easy to get the public to abandon it. On 
a very little consideration, it will be seen how many are 
the disadvantages of plaster which form serious objec­
tions to its use. The principal defect is its weakness. 
Let there be but a comparatively small vibration or jar 
in the building -to which, of course, every structure is 

stantially remove objections attendant upon the use of 
plaster. Such a material is iron, provided that it be pro­
perly treated. In many minds it is probable that the 
word iron in connection with the proposed use for ceil­
ings suggests the idea of coarse corrugated sheets, nailed 
up roughly on the joists, with the nail heads appearing 
conspicuously, and with the laps and joints all showing. 
Used in such a manner iron would not be a success, 
but properly treated there is no reason in the world 
why it should not prove not only as substantial and 
lasting a material as could easily be had, but, from the 
illimited variety of the forms into which it may be 
contrived, at the same time one of the most artistic. 

for such a building would weigh about 5 tons, while a 
plastered ceiling would weigh from 40 to 50 tons ! It is 
not difficult to see how much safer the lighter ceiling 
would be. 

As to the artistic value of iron as a materi!lol for use 
in the construction of ceilings, much might be said. In 
this city one firm have given some considerable study 
to the subject, and have manufactured it with a good 
deal of success. This is A. Northrup & Co. , of 54 East 
23d St. ,  New York, and 23d and Mary Streets,Pittsburg, 
Pa. , by whose courtesy we are enabled to present our 
readers with two engravings showing two separate de­
scriptions ofth� treatment of the material. Fig. 1 repre­
sents a view of the iron ceiling in the Methodist church 
at Warren, Pa. , and has quite a unique and certainly a 
very hantlsome appearance. The iron itself is crimped or 
rolled into very small corrugations and is then arranged 
in panels, the joints being covered with raised mould­
ings. At the corners of each panel are ornamental 
rosettes, covering the joints of mOUldings. The large 
ornamental drops are blocked out from the ceiling, and 
form a. special feature. 

Considering its merits first from the point of view of 
construction, iron would a.ppear to be eminently well 
calculated for the purpose of ceilings. When formed 

In Fig. 2 is represeuted the ceiling in the parlor of T. 
D. Miller, Esq. ,  at East End, Pittsburg, Po.. This is 
arranged, as fs usual, on a flat surface, by being skill­
fnllyand prettily divided up into panels, with the raised 
mouldings and rosettes as before. On some of the panels 
floral and other designs are painted, which, with the 
bold cornice of iron, produces a strikingly pretty e1lect. 
The crimp or corrugations are so small that when the 
iron is flxed in position they cannot be discerned. The 
only e1lect is to soften down the colors and to render the 
design much more artistic and pleasing. 

Some sheets are corrujlated right across, in various 
descriptions of crimp, while others are crimped di1ler­
ently on the corners to the remainder of the sheet. 
One of the most beautiful examples is a raised floral 
pattern thrown into relief by gilding, which, with the 
tinted and textured background alternated with plain 
tinted panels, looks very handsome. 

Fig. 1.-A CHURCH CEILIlfG Ilf mONo 

One of the most attractive qualities of this material 
is its immense variety. The desire for novelty, perfect_ 
ly proper as it is as a principle, is often carried to ex­

tremes in house building, and odd and often useless fea­
tures are frequently added to the elevation, in the 
de8ire to make the house novel in appearance. Proba­
bly there is no better opportunity for variety than in 
decoration with iron ceilings. No two rooms are alike 

more or less liable-or let there be a leak of water, and 
it will crack and fall off in patches, not only necessi­
tating repairs in this respect, but forming a grave 
danger in the injury liable to be done by the falling 
material, 

Unsightly, cracked, broken, and patched plastered 
ceilings are only too familiar to every owner and oc· 
cupant of a building, and the result has been the sug­
gestion of innumerable plans by which a strong plas­
tered ceiling migBt be produced. Among the methods 
which·have been devised to this end is iron or wire net­
ting to be used in place of wooden laths, but this, 
while improving the matter somewha�, possesses the 
serious disadvantage of rusting wbenever wet comes 
upon it. It goes without saying that it is impossible 
to prevent water occasionally coming in contact with a 
ceiling. A leak in the roof, a broken water pipe, or 
water upset upon the floor happen now and again 
in all bUildings. The result with iron netting in many 
cases is that after a few years the rust shows through, 
looking very unsightly, beside!> weakening the plaster, 
so that we return once more to our original position, 
wi th broken and cracked ceilings. But. even where 
the lathing is good and secure, there is another decided 
objeetion to plaster which is often overlooked. To in­
corporate it. a considerable quantity of water is neces­
sary, and this water, during the process of evaporation, 
will flU the building with moisture. Now, all wood· 
work shrinks to some extent, be it ever so well sea­
soned, when fixed, and a skillful and judicious 
carpenter, who understands the e1lect of the shrink­
age, will make due allowance for it in forming his 
joints, cutting them tight on one side and slack on the 
other, with the view of adjustment by the shrinkage. 
If, from the plaster or any other cause, the building 
should be flIled with moisture, it will penetrate the 
timber, eause it to swell, and do considerable damage 
in splitting and cracking the woodwork. Without 
doubt, plaster is very unsatisfactory. What is re­
quired is not a change of method of construction, but 
an entire change of material, and in this will be found 
the only satisfactory solution to the problem. 

The question of the decoration of ceilings is scarcely 
a less important one than that of the material used in 
their construction. Although there has of late been a 
successful attempt to treat the surface of ceilings in 
the more important buildings, still little has been done 
beyond either papering on the plaster or constructing 
paneled wood work at great expense. Often a blank white 
expaose, they are not only conspicuously beautiless, 
but detract considerably from the decoration of the 
remainder of the room. 

The material of the future for universal use for ceil­
inltS must be one which will be adaptable to the pur­
poses of decoration and ornament, and which will sub-

into sheets with small corrugations, and properly fixed in their treatment, and further, and indeed limitless, 

in such a manner as to permit of the escape of any variety may be brought about by using as many colors 

water falling upon it, it will prove to be really a per- as may be desired in painting them. 

manentceiling, which will be e8sentially indestructible, In view of what has been said, it will be clear that 
which will not crack and fall 011 by jarring or vibration the use of the material is not limited to any particular 
of the building. and that will neither stain nor soak description of building. For ordinary dwelling houses, 
011 whenever there is a leak of water. Then it will for stores, warehouses, factories, churches, hans, concert 

prove of great assistance in preventing the spread of rooms, etc.,  it is equally suitable. It is manufactured 

fire, and, if used with a lining of asbestos felt, will from a plain crimp or corrugation to the highest stage 
be practically flreproof. In recent reports of the New of elaborateness and beauty. The small llutings serve 
York Fire Department it was pointed out how great with much benefit for acoustic purposes, which is an ad­
the danger is, on a fire occurring iu buildings having vantage of grea.t value in schools, theaters, ha.lls, and 
plastered ceilings, by the manner in which the plaster other buildings for public gatherings. On existing plas­
falls 011 and allows of a draught through the floor be- tered or other ceilings it may be applied without diffi­
tween the joists. It was strongly recommended that culty, and a special construction enables it to be applied 
all such ceilings should be rendered somewhat fireproof to T iron and all other descriptions of ceilings. 
by the insert.ion of 8heet iron between the floor a.nd Of course the question of cost has an important bear­
ceiling. If iron were used as a ceiling, of course the Ing upon the merits of a material of this kind. Cer­
inside sheet could be dispensed with, and hence a sav- tainly it is somewhat higher than plaster, although not 
ing be e1lected. greatly so ; but having in mind all its advantages, tak· 

But perhaps the chief advantage of the material lies ing into account' the saving of material in roof and 
in its lightness, for it is in this fact that there is a very floor timbers by the lightened weight, the time it will 
considerable beneflt. An iron ceiling is approximately last, the little attention it requires, the assistance it 
eight to ten times lighter than plaster, so that the sup- lends in preventing the spread of fire, and last, but not 
porting timbers may be a good deal lighter. Take the least, the beautiful appearance it presents, there can 
case of a church or other building having a roof area of, I be but l ittle doubt that while it costs a little more at 
say for example, one hundred squares. An iron ceiling first, it is really far cheaper in the end. 

Fig. 2.-A PARLOR CEILIlfG IN mONo 
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'('he AcropoU. o C  A&hen.. jng to the testimony of Bronstedt, were carried even 

Before the close of the fourteenth century the first to Copenhagen.-M. Delecluze. 
Duke of Athens, Neri dei Acciajuoli, transformed the • " I • 
Propylllla into a palace, which he surrounded with Archl&ec&.ral Excellence. 

fortifications. and of which he destroyed in all proba- Architectural excellence consists in the judicious and 
bility a considerable part, 80 as to change it into a skillful adaptation of an edifice to its specific destin a­
princely habitation according to the ideas of the age. tion and in the appropriate and tasteful display of its 
Up to this period the exterior of the edifice was in a interior and exterior ornaments. 
good state of preservation, but the taking of Athens by Every building of magnitude should be distinguished 
Mahomet II. , about 1456, and the effect of artillery by decisive and positive marks of its purport. The 
already in use at this time, resulted in an almost com- church, the castle, the mansion, the jail. the temple, 
plete destruction of the monuments of the Acropolis. and town hall should each have its apposite character­
Although the lords of Athens had previously erected istic form and features. 
numerous fortifications, it was necessary to strengthen The Greeks and Romans were attentive to this prin· 
them still further, in order to make the Propylllla, now ciple ; and the " architects " of the middle ages, though 
the habitation of the Aga, and the only accessible point, unrestrained by the rules and orders of their classical 
secure from artillery which might be brought to bear predecessors, very generally made a specific distinction 
against that structure. An immense bastion was between the edifice intended for religious worship and 
therefore constructed in front, the approaches to the ceremonies and that appropriated for habitation. 
citadel were shut by a line 

;::: 

1 13 

Every object of nature and art that is inherently 
grand or beautiful is calculated to afford pleasure to 
the human mind. The sublime and towering moun­
tain, the romantic cascade, the interminable and rest· 
less ocean, the broad and translucent lake, are all highly 
interesting and impressive ; but these are the inimitable 
works of an omniscient Architect. Man vainly endeavors 
to mimic them, and advance the productions of art to 
vie with those of nature. Though, however, his works 
be comparatively small and insignificant, th€'y often 
excite the amazement and admiration of his fellow 
creatures. 

Genius aided by science can produce surprising effects 
-can furnish to the curious and inquisitive mind 
ample sources of study and delight. This is fully veri­
fied in the ancient architecture of Great Britain, as 
well as in the splendid and much prized edifices of 
Greece and Italy. It has long been the fashion, found­
ed on prejudice, to praise the latter at the expense of 

------

the former; but the impar­
tial historian and critic 
will a.ward to each its pro­
per and just share of excel­
lence. Each style of archi­
tecture has its peculiar 
beauties, merits. and de-
fects, and each will afford 
important lessons to the 

_--==-: judicious architect ; but 
---- the man who tamely and 

_________ ._ __ frigidly copies either will 
impeach both his taste and 
his judgment, and add but 
little to an " American 
style of architecture." We 
have many buildings where 
the architect has manifest­
ed both .. genius " and 
" science " in their desip;n 
and execution ; where there 
is a happy blending of de­
tail and mass. We find 
such in almost every city 
in our country-buildings 
that show the marks of 
careful study and a proper 
distribution of mass and 
detail. They stand out 
bold, plain and impressive, 
like a graceful and elegant 
female, dressed in a light 
and flowing drapery, as 
the latter adorns the for­
mer. We find such on our 
c l' 0 w d e d thoroughfares, 
o f t e n  surrounded w i  t h  
shady neighbors ; but they 
resemble a dignified beau­
ty accidentally surrounded 
a n d  incommoded by a 
motley group of the rabble. 

of walls and gates, and the 
ancient towers and walls 
were buried 40 feet under­
ground. The Parthenon 
became a m o s q  u e ,  the 
Erechtheion a har€'m, and, 
in their aversion to images, 
the Turks mutilated every 
piece of sculpture that 
came within their reach. 
In 1656, on the eve of a 
great festival the Turks 
wished to celebrate, the 
Aga Joussouf took it into 
his llead to destroy the 
c h u r c h of St. Dimitri, 
which is built in the plain 
at the foot of the Museion. 
With this object in view, 
he had three pieces of can­
non planted, and ordered 
his soldiers to be ready on 
the following morning at 
break of day. This Jous­
souf lived in a great dome, 
constructed u n d e r the 
principal vestibule of the 
Propylwa, which was US€'d 
at the time as a depot of 
arms and powder maga­
zine. During the night a 
thunderbolt fell on this 
little arsenal, which ex­
ploded, and blew up the 
Aga and his whole family. 
The invention of gunpow­
der has been flttal to the 
monuments of the Acro­
polis. Thirty-one years 
after the above event the 
Venetians, who had just 
taken possession of the 
Morea, menaced Athens.  
The Turks, determined to 
make a vigorous defense, 
immediately set to work 
with the intention of forti­
fying still further the Ac­
ropolis and constrncting 
batteries, one of which has 
been elevated on the ruins 
of the Temple of Victory, 
which indeed they ruined 
for the purpos6. The Vene­
tians, however, landed at 
the Pire and the Count of 
Konigsmark. lieutenant of 
Morosini, planted his mor­
tars on the hills which 
surround the western side 

AlUlJ[ OF TRIUItPH, lrARLSRUlIE.-DESIGNED BY PROF. HERKA!m GOTZ.-From .Architektoni8che Rund8chau. 

Finally : All buildings 
should, so far as it is possi­
ble for the architect to 
meet the requirements, tell 
their own story, whether 
they are i n  t e n  d e d for 
church or state, mercantile 
or other purposes ; and in 
their US8S much depends 
on the space that can or 
should be used to make 
them massive, or how much 
can be given up to light 
and airy detail. All struc­
turE'S must be massive 
enough to show that they 
are substantial, and the 
detail shOUld, too, be in 
keeping, being bold, clean. 

of the Acropolis. The bombarding commenced on 
September 26, 1687. The Parthenon, which com­
manded the platform on this side, and in which the 
Turks had shut up their families, was more particu­
larly aimed at. The Turks had also placed in it all 
their most valuable effects and a large quantity of gun­
powder. The bombs themselves would not have pene· 
trated the solid roofing of the Parthenon, but sparks 
having got into the structure, the powder took fire, 
and the Parthenon blew up on the evening of Septem­
ber 28. Almost all the cella. and its frieze, eight 
columns of the northern portico and six of the southern 
portico, with their entablatures, were overthrown-the 
vast temple was cut, 8S it were, into two masses of 
ruins. The Turks. terror stricken, surrendered the 
f(lUowing day, and Morosini entered in triumph the 
Acropolis. By his orders the horses and car of Minerva, 
in such admirable preservation that the most indiffer­
ent traveler spoke of them with €'nthusiasm, were 
carried away ; but the work was so badly conducted 
that the whole group fell, and was shattered on the 
rock. The captains of Morosini followed the example 
of their cbief, and fragments of the Parthenon, accord-

A critical examination of the buildings of any coun · 
try or community displays with a significant truth the 
character of the people who inhabit them, and is a sure 
indication of their manners and customs. This inquiry 
must be replete with amusement and instruction, if 
pursued with a single and unerring determination to 
ascertain the truth ; but when employed in the course 
of theory, superstition, or any sectarian dogma, it is re­
pugnant to reason and hostile to good sense. 

The stately colonnade and decorated frieze of a 
Grecian temple or the rude and ponderous circles of 
Druidical customs can only be properly appreciated 
and understood by those who have diligently and 
scrupulously analyzed the history of the refined people 
who elevated the former to excite our admiration, or 
the mysterious beings who reared the enormous masses 
of the latter to awaken our astonishment. In the one 
instance we have detail combined with its propel' 
assimilation to mass ; in the other. we find mass with­
out detail. Each is distinctive and has its own char-
acteristics, and tells, without words, the character and 
habits of the people who designed them , and have left 
these monuments to tell their story to other ages. 

and impressive. and all having a meaning. 
If the designer's pencil did not run so easily into 

graceful curves and lovely flowers, that look so beauti­
ful in the picture ; if its point would get directed to 
bolder, tut Rubservient, detail to the mass, those struc­
tures would have a lasting appearance and enduring 
character, that would speak for a nation's grandeur, 
and perhaps in the future it would lead to an American 
style of architecture.-L_ D. Cleveland. 

Artificial Kuble •• 
At the Academy of Science's meeting held on March 

14, M. Fremy read a memoir on the researches which 
he has made with M. Verneuil to artificially produce 
ruby. An alumina crucible was used, so as to avoid 
the presence of silica, which has the effect of imparting 
a lamellar structure to the product. Under such con­
ditions, with alumina separated from calcium fluoride 
by a perforated platinum septum, they have obtained 
perfect crystals of alumina, which, bei ng colored with 
traces of chromic acid, were an exact counterpart of 
the natural stone. 
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ROSE COVERED PORCns. 

T. W. GIRDLE8TONE. 

How is it that plants are often seen flourishing in 
cottage gardens with a luxuriance which seems unat· 
tainable in gardens where all conditions appear to be 
so much more favorable? The great masses of hepaticas, 
for instance, in the cottagers' gardens in some of the 
western shires are unsurpassed, while the clumps (some­
times almost forests) of madonna lilies are the envy of 
passers-by, and the climbers by which the cottage is 
often half hidden seem to grow with more enjoyment 
than anywhere else. Perhaps the reason may not be 
further to seek than in the employment of materials 
well suited to the climate and conditions, for there is 
no doubt that common plants well grown are more 
decorative than half starved specimens of more brilliant 
things. for whose proper cultivation the requisite means 
are not attainable ; and a cottage porch smothered 
with honeysuckles and some old fashioned rose is about 
as pleasant a sight as can be seen, in spite of the climb­
ers being neither rare nor costly. But the supposition 
that the denizens of cottage gardens are so fine because 
they are indigenous or exceptionally hardy plants is 
not suftlcient to account for the handsome subjects 
there so often met with. The finest Catherine Mermet I 
ever saw was climbing on the chimney of a cottage by 
the roadside in Surrey, and in a similar position in an­
other part of the same county I have seen blooms of 
Gloire de Dijon such as I have never seen elsewhere, 
even in celebrated rose gardens. Every one will doubt­
less recall Canon Reynolds Hole's description of the noble 
specimens upon the walls of a cottage of the glorious 
but hardly-to-be-flowered Noisette, Cloth of Gold, 
which so rarely gets sun enough to ripen its shoots in 
this climate, and even more rarely succeeds in preserv­
ing t.hem uninjured until the flowering time. I myself 
have experienced the pangs of jealousy when passing a 
house masked with a climbing devonien-
sis in full bloom, the cultural attention to 
which consisted in its being occasionally 
gone over with a long handled bill hook, 
such as is used in trimming hedges, , .  just 
to keep the shoots from rattlin' on the 
windows. " 

In spite of these seemingly anomalous 
instances. however, the real reason of the 
presence of striking specimens in cottage 
gardens will probably be found in the 
fact that, not being too numerous, each 
plant is tended and looked after with the 
greatest care. The precious and carefully 
collected road scrapings, not having to 
be spread over too wide an area, are 
heaped round special favorites to provide 
at once food and protection, and thus is 
encouraged that luxuriance of growth 
which renders possible the rose covered 
porches of our Surrey cottages, whereby 
a pleasant feast of brightness is af-
forded to weary travelers passing by. 

series of arches, each arch densely wreathed with the 
evergreen Felicite perpetuelle, probably the best of 
all varieties for the purpose. with its rampant growth, 
its dark green persistent foliage, and its myriad pure 
white flowers, each one a perfect rosette? If numerous 
varieties are employed, the result is seldom satisfactory 
from a decorative point of view. because the different 
sorts will not flow�r at the same time ; but this difficul­
ty is obviated by using only one variety at a time, 
whereby the striking effect obtainable by having a 
number of arches of roses simultaneously sheeted with 
bloom is insured. 

In case of the employment of several varieties on a 
series of arches, each arch, at any rate, should be cov­
ered with one rose. and not have two different kinds 
planted beside its two pillars, so that at the flowering 
time each arch. at least, may be complete, rather than 
have one half blossoming while the othtlr half is green 
or bare. Even if they can be induced to bloom at the 
same time, unless they are of the same class and habit, 
the effect of two different roses mixed up together is 
generally somewhat incongruous and unpleasing. 

In the selection of varieties, the qualities to look for, 
in addition to the obvious essentials of rampant 
growth and profusion of bloom, are hardiness, pliabil­
ity. persistence of foJiage-which foliage should be 
handsome, but only of moderate size, as the very large 
leaved roses, when grown on arches, get their leaves 
so lacerated by the wind and soon look untidy-and 
comparative freedom from the more disfiguring of rose 
pests, such as mildew, etc. In addition to Felicite 
perpetuelle, which is unsurpassed as an arch rose, 
there may also be mentioned as fulfilling the above 
conditions the Ayrshire splendens, whose white flow­
ers, less regular in outline than those of the last­
named, are relieved by a slight pink edge. The::!e two 
varieties are the pick of their respective classes, but if 

CLDlBIlfG ROSE ON PORCH OF COTTAGE. 

It is remarkable how seldom the white rose a pink variety in the same section be desired, there is 
(double or garden variety of Rosa alba) is to be seen in no fault to be found with the hybrid Laure Davoust, 
any but cottage gardens, and the same may be said of whose charming pink flowers are produced in immense 
its near relation, the maiden's blush. Such good roses, clusters, except that in the north it is not quite hardy 
capable as they are of highly ornamental treat· enough to avoid some disflgurement in a severe winter. 
ment and so individually charming, certainly deserve unless it be somewhat protected with bracken, or such 
more general culture than they receive. The white rose covering. In the southern counties, however, both 
does equally well as a bush five feet to six feet high, or this and the climbing Aimee Vibert, or Aimee Vibert 
as a low climber. The cottage porch we engrave shows seandens. as it is sometimes pedantically called, make 
it in the latter form, trained to meet a honeysuckle in good arch roses, and the two are sufficiently near in 
the front, the training not overdone, but with that character to make a good pair, the one pink and the 
happy knack of supporting and guiding without ap- other white, where several sorts are desired. But when 
parently constraining. that best shows the beauty and it comes to the noisettes, there are two varieties of 
natural growth of rambling plants. which use should be made whenever possible; for if not 

ROSE ARCHES. perfectly hardy they are well worth the slight protec-
The mode of decorating our gardens with arches of tion of fern, which renders them so. The flrst of these 

roses carried over paths seews of late years to have is Reve d'Or, an exceedingly vigorous rose and the 
gone very much out of fashion, although roses so grown hardiest of its class-a rose which could not be con­
may be made to constitute a very attractive feature, a sidered otherwise than a highly orna.mental plant, 
fact to which an engraving in a recent Garden abun- I even if it never flowered. for its young shoots are 
dantly testifies. It has been urged that rose arches are brilliant red, and the handsome foliage is rarely with­
always ineffective or inconvenient, and generally both ; out some bright tint ; but its character does not belie 
but if so, the reason is probably to be found in a want of its name. and the wealth of golden and tawny blossoms 
skill in the cultivator or constructor, or both. For there displayed constitutes truly enough a vision of gold, 
is no design that is safe from being made to appear ridi· and not. a fleeting vision like an every-day dream 
culous through its attempted execution in ill chosen either, for the flowering only ends when the frosts be­
materials. A house built of bricks and stucco from gin. 
designs intended to be ca.rried out in stone would not The second variety is the now well known and de­
be more grotesque than the gaunt iron arcn one some- servedly popular William Allen Richardson, not so 
times sees with a stunted rose bush growing half way rampant as Reve d'Or, but quite sturdily vigorous 
up each of its pillars. Such an arrangement certainly enough for all practical purposes, and very nearly, if 
is ineffective, but then it is not 8. rose arch. Where not quite, as hardy as the latter. At any rate numer­
there has been a want of success in making rose arches ous plants of William Allen Richardson of various 
decorative, the failure may usually be attributed to formR passed uninjured through the trying winter of 
one of two causes-either an attempt to furnish them 1885-86 with only the slight protection of a few fronds 
with roses entirely unfltted for the purpose, or the em- of bracken twisted among them, which all teas and 
ployment of too many varieties. The number of avail- noisettes deserve, and are the better for in hard 
able sorts is not large, and perhaps a dozen names weather ; and. as far as can be seen at present, the long 
would exhaust the list of first rate kind!, but the em- spell of cold now coming lit i! to be hoped) to an end, 
ployment of these or any twelve different roses upon althoulI"l- the thermometer twice registered upward of 
some half a dozen arches would effectually preclude the 25° of Trost, has not inflicted appreciable injury on 
possibility of anything like a fine display_ On the plants of this delightful noisette, whose decorative 
other hand, what could be more striking than such a value is enhanced by the fact that the bright orange 
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color of its flowers is unique among roses, while the 
plant is almost evergreen and thoroughly autumnal. 

Red roses that are available for training over arches 
are few and far between, but the hybrid tea Reine 
Marie Henriette is a first rate variety for the purpose, 
and, growing with immense vigor, produces its bright, 
clear red flowers in abundance throughout the season. 
The attractive semi-double red hybrid tea or hybrid 
noisette Reine Olga de Wurtemburg, which was flg­
ured in the Garden early last yt>&r, would make an 
admirable arch rose, but for the solitary objection that 
its magniflcent foliage is liable soon to become " tat­
tered and torn " by the action of the wind when this 
rose giant is grown anywhere away from a wall. But 
a lack of good hardy red climbing roses is no reason for 
ignoring good hardy climbers that are ready to hand, 
even though they be not bright colored ; and there are 
two single roses which are both better worth growing 
to cover arches than all the hybrid perpetuals so often 
recommended put together. One is Rosa brunonis, 
often called the Himalayan brier, which makes incred­
ibly long shoots, enough to furnish an arch in a single 
season, and of which the pretty bluish green foliage is 
almost hidden at the flowering time by the mass of 
snowy single blossoms. The other, last, but not least 
in value at any rate, is Rosa polyantha, a Japanese 
sub species of R. multiflora, and one of the most attrac­
tive roses in cultivation. It has all the recommenda­
tions enumerated above. It grows with the utmost 
luxuriance, and regularly becomes smothered with 
blossom. M. Jean Sisley, of Lyons, declares his belief 
that it is the hardiest rose in existence. It may be 
easily trained in any direction. The foliage hangs on 
late, and though composed of many leaflets, the leaflet 
is not large, and the plant appears almost exempt from 
mildew. Moreover, it will grow in any soil or situation, 
it roots as a cutting with the greatest readiness, and its 

white flowers, though individually small, 
are produced in such immense trusses as 
to be highly decorative, while their deli­
cious fragrance scents the air for yards 
round a large plant in blossom. Under 
these circumstances, the only wonder is 
that this ph.nt is not abundant in all 
gardens where roses are appreciated ; but 
the fact probably is. that too many gar­
deners still consider single flowers a re­
proach to a rose, which no other merits 
can compensate. 

There are many other roses which are 
often included in lists of kinds said to be 
desirable as arch roses, such as the Bour­
saults, which, however, cannot conscien­
tiously be recommended on account of 
their dreary coloring. Again, the charm­
ing rose which goes under the name of 
Fortune's yellow is too tender to be grown 
in this country anywhere but against a 
wall-a position which. it thoroughly de­
serves ; and the same may be said of the 

banksias. None of the mosses are of real value for the 
purpose. Lanei is the only one of suftlcient vigor, and 
that is too stiff and rigid to be ornamental. One or 
two hybrid chinas, such as Blairi No. 2, may be em­
ployed, but all the hybrid perpetuals practically in­
volve an outlay of time and trouble by no means repaid 
by the effect produced ; while the few gallicas, etc. , 
that might possibly be available are such victims to 
mildew as to be hardly ever otherwise than an Elyesore. 

In arranging rose arches it must. of course, be borne 
in mind that it is essential that things intended 
for use be eminently usable ; and if arches are made 
across a path, care must be taken that they do not 
make such path inconvenient for traffic. Thus, the 
pillars of an arch should be at least three feet from each 
ma.rgin of the walk spanned, in order that the dresses 
of passers-by may be safe from the thorny shoots ; and 
if the walk be six feet wide, this will give a base of twelve 
feet wide, for which a central height of ten feet will be 
found to give an effective and practical arch. 'where 
there is to be a series of arches, they should be at least 
three yards or four yards apart, and each arch should be 
composed entirely of iron, for if the uprights be 
made of wood they soon give way at the ground 
line, especially when the plants trained upon them 
become vigorous and offer considerable resistance to 
the wind. The only objection to iron uprights is that 
from their smaller diameter they are less convenient to 
train plants to than wooden posts ; but any difficulty 
arising from this may be obviated by fixing a few 
horizontal cross bars on to the iron uprights, and t{) 
these the rose shoots can be tied so as to avoid undue 
crowding in the earlier stages of growth. The best way 
of planting is to put in two trees of the same kind, one 
at the foot of each upright. and tben by liberal culture 
to encourage the most vigorous growth possible ; but 
if a variety is used which does not furnish well, there 
is no reason why two or three plants of it should not be 
planted at either pillar in order to get the arch more 
completely wreathed. Then, if varieties well adapted 
to the purpose be employed, the shoots from the two 
sides will soon meet across the center, and, interlacing, 
form II. trilUDphal arch or series of arches.-The Garden 
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RAISING THE OLD UlOTED STATES COURT HOUSE 

IN BOSTON. 

This building was originally the old Masonic Temple. 
built in 1832, in rather heavy Gothic style, a view of it 
in outline being given. It was was 60xaO feet in plan. 
with a heavy tower 16 feet square and 95 feet high at 
each angle of the 'rremont Street front ; was five stories, 
and was lighted by long arched windows on the sides. 
'rhe walls were of granite, 22 inches thick on the aver­
age, and the weight to be raised, as hereinafter de· 
scribed, was estimated at nearly 1,500 tons. 

After serving as a court house until the court was re­
moved to the post omce block. the building was sold, 
and the new owners desired to fit it up for business 
purposes. The 80 foot front was on Temple Place, 
which had been widened several years before, so that 
the building projected three feet over the new street 
line. At that time the owners ch&.rged so high a price 
for damages that the city de(,Jined to pay the sum. 
The present owners, therefore, feared that should they 
demolish the building they would be obliged by the 
city to adopt the new line ; and, in order to save the 240 
feet of ground space, they adopted the expedient of 
raising the old building and inserting girders under­
neath and iron columns for the store fronts. The line 
separating the part raised from that removed is indicat­
ed in the perspective diagram, the raised portion being 
about 36 feet high. 

The contractor for the work was Mr. Issac Blair. 
The original design was to cut down the towers to the 
level of the roof, remove the interior work, and raise 
the exterior walls and towers intact. 

After beginning the work. however, the contractor 
decided that as the rear wall (A, �ee small plan) had to 
be removed to take in an alleyway at the rear, and as 
the interior portion, B C, of the towers had a compara­
tively slight bond with the exterior, these might better 
be removed. 

This resulted in dividill{1: the building virtually into 
two halves, since the window at the front ran nearly to 
the peak ; and it was noticed as the work progressed 
that any inequalities in raising of the two sides was in­
dicated by openiIJg and closing of the joint at the key 
of the areh above this window. It will be noted, also, 
that the side walls were divided into nearly separate 
portions by the long windows in them. To insure the 
stability of the whole, long timbers (M, see sketch) were 
braced from wall to wall with diagonals (N) in a verti­
cal plane between them. The diagonals were bolted at 
their intersection. Timbers wem placed across each 
opening at top and bottom, both iuside and outside, 
and strongly bolted together. These serve also to sup­
port the ends of the diagonals and interior braces. 
Binding timbers were also placed each side of the open­
ings, both inside and outside. Heavy tie rods in pairs 
at top and bottom of the openings served to tie the 

walls lengthwise. and similar rods were also run across 
the building. The general arrangement is shown in 
Fig_ 1. 

When this was all ready, the walls were pierced for 
. •  needles " at about 3 foot centers, according to the load 
to be borne. These were 14x t4 inch hard pine, and 
were supported on two ranges of blocking. which were 
"paced at about 10 feet on centers. To prepare for this, 
excavations were made on each side of the foundation, 
so that at the start the cribs were 28 feet high, and at 
the close they were 43 feet high. 

The cribs were built up of 6X8 inch timbers. and were 
each about 3 feet thick. At intervals of about 5 feet 
vertically, lines of timbers were carried across the space 
between to stiffen and bind the whole (see sketch). 
Several timbers were also carried through the blocking, 
across the building. and butted against the side walls 
of the adjacent building. 'l'here were also exterior shores 
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as seen in Fig. L An opening for the passage of carts 
was left through the cribbing at the front, and others 
at the side for carrying in material of various kinds. 
The "needles" rested directly upon longitudinals 14X 14 
inClhes, in lengths of 40 to 60 feet, against which the 
upper ends of the lifting screws took their bearing. 
The screws were 18 inches long and had a lift of 14 
inches each : and as there were 300 in use, they were 
estimated to have a load of four to five tons each. Under 
the towers they were but 12 inches apart. They rested 
on 8 inch plank crossing the cribs, and were worked by 
six men, one on each side of each of the three walls 
turning each screw consecutively a definite amount. 
These were followed by a gang of men. who, as soon as 
the screws were out their full length. inserted new 
blocking. The job was eminently successful, and not 
the slightest accident occurred throughout. The cost 
also was very low, being about $3,500. The work of 

refitting was, of course, in addition to 
this. ·-Sanitary Engineer. 

• • •  
Gelatine Mould. fbr ReprodueUon. 

of Carvltlll:. 
Piece moulding, whether in clay, 

plaster or any other material, involves 
considerable skill and tiwe : hence its 
unsuitability in reproducing large ob­
jects ; and this rendprs it necessary to 
have recourse to a process not only 

more easy and qnick, but to a great extent obviat­
ing the necesf!ity of manipulating the casts when 
they issue from the mould. A process of moulding 
with gelatine was evolved, and it is applicable in the 
reproduction of big objects, by reason of the large area 
which a single mould can cover. As the gelatine is 
elastic, a grpat extent of what is technically called " un· 
dereut " in the carving may be embraced in one mould, 
thu!! rendering unnooeti88.ry the making of a number of 
joints. 

In withdl'awing the elastic mould from the object un-
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der treatment, the gelatine stretches itself in order to 
become released from the undercut, but it regains its 
shape almost immediately, without destroyilJg any of 
the ext.reme accuracy with which the gelatine is able 
to repeat every mark and grain on the surface pro­
duced. In every class of piece moulding, the method 
of covering the carved surface with a number of in­
elastic moulds, capable of being individually removed 
with ease, is theoretically the same ; but the perfec­
tion of the plaster piece moulding depends on the skill 
of the moulder in so disposing the moulds as to have 
the fewest possible joints when the piece moulds have 
been made to completely cover the carving. These 
piece moulds are, in turn. covered, or rather backed, 
with larger moulds, which serve to hold them in posi­
tion when the cast is being made. In the gelatine 
process the backing or waH to hold the mould is the 
primary work. and then hot liquid gelatine is poured 
between the backing and the carving. 

The process is briefly as follows : The carved surface 
is thoroughly cleaned and covered with rolls of model­
ing clay, the outer surface of the clay is smoothed, and 
a plaster coating or wall built against it. This wall is 
then removed, and the clay taken away ; when re­
placed, an interval of the exact thickness of the clay 
will exist, and into this interval is poured gelatine. 
After twelve hours the gelatine will have attained the 
consistency of India rubber, and may be peeled off 
the carved surface. In cases of deep undercutting, 
considerable foree is required to effect this. The gela­
tine mould is then laid on the wall which supported it 
in the liquid state, and a plaster cast or facsimile is 
made. In every distinct operation the greatest care 
and experience are required, in order that the natural 
good qualities of the gelatine may be allowed perfect 
freedom in producing an accurate copy.-H. H. Cole. 

.. . . , .. 
Paper Roof •• 

A rod pronounced superior to that of slate, because 
of its lightness and other advantages. is now made of 
flbrous pulp. From this material tiles of any shape 
desired are formed by pressure under machinery, or by 
any other method which may suggest itself. PrellSed 
into the designs wished for, the pulp tiles are partiaUy 
dried, previous to being subjected to a water proof solu­
tion. Thoroughly impregnated with the preparation 
to resist moisture, they are baked to harden them in 
the water proof mixture. After the baking the tiles 
are surfaced. To this is added a coating of sand, where­
by the pulp is rendered proof against the action of heat 
or flame. By the use of different colored sands, a 
variety of tints may be imparted to the tiles, which. 
after the application of the enameling mixture and 
sands, are baked for a second time, after which they 
are ready for u�e. 

Besides the inherent lightness of the pulp tiles, which 
obviates the necessity of a heavy frame to support a 
weighty roof, the pulp tile, being tough and not brittle 
like slate, is far less liable to be broken by blows, stones 
thrown upon them, or human footsteps. Again, slate 
tiles cannot be laid compactly together on a roof on 
account of their brittleness, which prevents their being 
drawn tightly together by nails. Through the fibrous 
pulp nails may be driven as close home as in shingles, 
thereby binding them closely to the bed and together, 
without any possibility of lateral movement, or being 
blown away in high winds, as slates loosely nailed on 

roofs usually are. Nails penetrate the pulp tiles more 
easily than shingles, and line closer together, be­
ing more elastic than wood. -Nat. Builder. 

• f . . .. 
ARCHITECTURAL plans and specifications for stores, 

dwellings, barns, schools, churches, and works of every 
kind are executed at the SCIENTIFIC AME RICAN omce 
on very moderate terms. We can also furnish plans, 
details, and specifications for any of the buildings illus­
trated in this publication. Munn & Co. , 361 Broad way, 
New York. 
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DESIGN FOR A SEASmE COTTAGE. apparently regulated by that of the reeds, of which I equally throughout the room. From this framework 

We give herewith from our excellent cotemporary, only one length is used, and which never exceeds 4 feet. hangs the great cooking pot. 
Building, a very pretty design by E. L. Messenger, 10 inches. The posts are scooped at the top, and heavy Household gods form an essential part of thd furnish­
architect, for a cottage for the seaside. It will 8llswer I poles resting on the scoops are laid along them, to form ing of every house. Ten white wands, with shavings 
equally well for any other locality. The piazza space the top of the wall. The posts are again connected, depending frolll the upper end, stick lD the wall. What 
is ample. the interior arrangement good, and the de- I twice by slighter poles, tied on borizontally. The wall is a good decorative suggestion is here offered to those 
sign as a whole very pleasing. double, the outer part being fonned of reeds tied very who ask, " What shall we do with our ' alpenstocks '  

.. . . I .. neatly to the framework, in small. regular bundles, the when we return from the White or Adirondack Moun 
Floors and Cellln"s : A ncien' and lUodern. inner layer or wall being made of reeds singly attached. tains ? "  Another projects from the window which 

BY C. POWELL KARR, C.E, CONSULTING ARCHITECT. NEW YORK. From the top of the pole, which is secured to the top of faces the sunrise. and the great god, a white post two 
II. the posts, the framework of the roof rises to a height of feet high, with spirals of shavings depending from the 

THE ORIGINAL INHABITANTS. twenty-two feet, Illade, like the rest, of poles tied to a top, is always planted in the floor near the wall, on the 
It is by no means easy to determine the origin of the heavy and roughly hewn ridge beam. left side, opposite the fire, between the- platform bed 

Japanese race, and latest researches have indicated At one end, under the ridge bealll, there is a large of the householder and the low. broad shelf invariably 
that it is an amalgamation of several different races. triangular aperture for the exit of smoke. Two stout, on the same side, and which is a singular feature of all 
The present Aino tribes of the island of Yes;;o are sup- roughly hewn beams cross the width of the house, rest- Aino houses, coast and mountain. down to the poorest, 
posed to be the descendants of the ancient aborigines ing on the posts of the wall and on props let into the containing as it does Japanese curios, many of them 
of the empire. They were scattered over a great portion fioor, and a number of poles are laid at the same valuable objects of antique art. No offers can tempt 
of the country, but were gradually driven northward by height, by means of which a secondary roof, formed of these poor people to sell any of their household antique 
the southwestern races. The conquering race were the mats, can at once be extemporized ; but this is only used possessions, and so gold lacquer. pearl inlaying, gold 
ancestors of the present true Japanese people ; but it for guests. The poles answer the same purpose as Diello work, and daimios' crests in gold continue to 
is insisted by some archreologists that the Japanese are shelves. Very great care is bestowed upon the out- gleam in the smoky darkness of their huts. 
of Chinese origin. They assert that intercourse with side of the roof, which is a marvel of neatness and Except in the poorest houses. where the people can 
the Chinese and Coreans has materially influenced the prettiness, and has the appearance of a series of frills, only afford to lay down a mat for each guest, they 
progress of Japan in the arts, and it is contended that being thatched in ridges. The ridge pole is very thick- I cover the coarse mat, which Mr. Morse says is similar 
the Chinese civilization is at least two t.housand years ly covered, and the thatch, both there and at the cor- to the Canton matting which we use in our own homes, 
older than that of Japan ; but, if China. has had suchan ners, is elaborately laced with a pattern in strong with fine ones on each side of the fire. 
early start, they have in the mean time fallen a long peeled twigs. The poles, for the most part, run from wall These mats and bark cloth are really their only 
way behind the straight-haired race in the decorative to wall, compelling one to stoop to avoid skull fracture manufacture, and this is one of the principal rea­
arts, and whatever influences have been exerted upon I and the bringing down of spears, bows, arrows, traps, SOli S we have for giving an account of it. They are 
them, they are able to preserve a made of fine reeds.  with a pat-
distinctive character in all their tern in dull reds or browns, and 
works. are fourteen feet long by three 

It will be seen from the rela- feet six inches wide. It takes a 
tionship of the two races of peo· woman eight days to make one 
pIe who inhabit the empire that of them. In every house there 
we have two different types of are one or two movable plat· 
homes to visit. There is not �- - forms, six feet by four feet and 
much difference in the two types, 

_ __ -_.�_.- -__ -?_'_��_-�=---�.�_---;.�\ fourteen inches high, which are 
and it is quite probable that the 

_ _ - __ - ' _ . \ . /--::_ placed at the head of the fire· 
one is the outgrowth of the --- --- // place, and on which guests sit 
other. ,_ _ and sleep on a bear skin or a 

The earliest Aino buildings -- fine mat. In many houses there 
were fioorless, but the needs of are broad seats a few inches 
an advancing civilization led to high, on which the eldp.r men sit 
the construction of floors to pro- cross-legged, as their custom is, 
teet the tenants from dampness not squatting Japanese fashion 
and rain. In Japanese buildings on the beels. A water tub always 
all the parts of a. structure are . . . ,� ,. - rests on a stand by the door, and 

- - -" - � �  -.- �.. � 
held together by a system of �esl(J f '  ,<:. . 6{ - rr.tt the dried fish, bear, or venison 
" dovetailing, " neither metal, @) Y\ . or - E'l\. - V e �-81 1 _e . .  � �c. for daily use hang from the raft-
nails, nor screws being used ers, as well as a few skins. 
in their production, except Besides these things, there 
for ornament. Miss Bird, who are a few absolute nece�saries 
he s left us the most interest- -lacquer or wood bowls for 
ing description of the Aino food and saki or sake or 
dwellings, having visited and sachi, a chopping board and 
lived in them for some time, rude chopping knife, a cleft 
says she is disposed to rank 'forI01'. stick for burning strips of 
them, in some respects, above 1/-:/0' x ,�·o· birch bark, a treble cleft stick 
their conquerors. In their .J. for supporting the potsherd, 
houses, as in their faces, the in which, on rare occasions, 
Ainos are more European they burn a wick with oil, the 
than their conquerors, as they component parts of their rude 
possess doorways. windows, loom, the bark of which they 
central fireplaces, like those make their clothes, the reeds 
of the Scotland Highlanders, of which they make their 
and varied sleeping places. Yil"sf}?loor. �econd 111001--. mats. No iron enters into 
The usual appearance, of the construction of their 
which we shall give a plan houses, its place being sup-
and perspective drawing in a subsequent installment and other primitive property. The roof and rafters are plied by a remarkably tenacious tiber. We shall DOW 
of this article, is that of a small house built on at black and shiny from wood smoke. Immediately un- approach the Illodem dwelling, and also look into a 

the end of a larger one. The small house is the der them, at one end and one side, are small, square Japanese shop or store. 
vestibule or ante-room, and is entered by a low windows, which are closen at night by wooden shut· (To be continued.) 
doorway, screened by a heavy mat of reeds. It con- ters, which, during the day time, hang by ropes. No­
tains the large wooden mortar and pestle, with two thing can insult an Aino more than to look into his 
ends, used for pounding millet, a wooden receptacle for window. 
millet, nets or hunting gear, and some bundles of reeds He is the last person in the world to exhibit 
for repairing roof or walls. This room never contained an impertinent curiosity in the affairs of others, and 
a window. From it the large room is entered by a he does not understand how it can possess other people. 
doorway, over which a heavy reed mat, bound with The experience, however, of a certain woman traveling 
hide, invariably hangs. The room referred to was in Japan, upon her - first night in an Aino dwelling, 
thirty·five feet long by twenty-five feet broad, and rather tends to nullify our statement when the un­
another was forty-five feet square. The smallest meas- known is a foreigner ; but we believe it will hold good 
ures twenty feet by fifteen. These dimensions conflict as to its application to the Japanese in reference to 
with the statements of Dresser, Gonse, Audsley, Hil- each other. 
dreth, and ot.hers, who uniformly agree that all rooms On the left of the doorway is invariably a fixed 
are some multiple of a yard, and that it is the size of wooden platform, eighteen inches high, and covered 
the mats that establishes the floor dimensions of every with a single mat, which is the sleeping place. The 
room and the area of every house-that the houses pillows are small, stiff bol!'ters, covered with oma­
are built to suit the matting, and the matting is never mental matting. A pole runs horizontally at a fitting 
cut to suit the house. This unit mat, as we may call it, distance above the outside edge of each, over which 
and which we shall more fully explain later on, is six mats are thrown to conceal the sleepers from the rest 
feet by three feet. So that if one side of a room is divisi- of the room. The inside half of these mats is plain, 
ble by six or three, the other adjacent side must be but the outside, which is seen from the room, has a 
divisible by the same numbers. diamond pattern woven into it in dull reds and browns. 

On entering a room, one is much impressed by the The whole floor U! covered with a very coal'!!'e reed mat, 
great height and steepness of the roof, altogether out with interstices half an inch wide. The fireplace, 
of proportion to the height of the walls, and of too which is six feet long, is oblong. Above it, on a very 
bulky an appearance in comparison to the apparent black and elaborate framework, hangs a black and 
strength of the supports. The frame of the house is shiny mat, whose superfluous soot forms the basis of 
of posts, 4 feet 10 inches high, placed 4 feet apart, and the stain used in tattooing, and whose apparent pur­
sloping slightly inward. The height of the walls is pose is to prevent the smoke ascending, and diffuse it 

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

In this line of business they have had f01·ty years' ex­
perience, and have now unequaled facilities for the 
preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. 
Messrs. Munn & Co. also attend to the prepara­
tion of Caveats, Copyrights for Books, Label!', Re­
issues, Assignments, and Reports on Infringement of 
Patents. All business intrusted to them is done with 
special care and promptnesf', on very reasonable terills. 

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

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

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

BRANCH OFFICE.-622 F Street, Washington, D. C. 
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Moo ... "or RolDaDo.Brl&l.h COIDace. 

It is very well known to numismatists that moulds of 
baked cla.y, made for the purpose of casting coins, have 
been found in various parts of this kingdom. These 
moulds consist of flat pieces of cla.y. having on each 
side a.n intaglio impression from a Roman coin ; these 
are placed over one a.nother, generally in three piles ; 
through the raised rim of each mould a small notch is 
cut, which is turned toward the center of the three 
piles ; the whole is then inclosed in a case of cla.y, con­
tracted at the top. so that the external appeara.nce re­
sembles a common stone bottle. The melted metal is 
poured into the neck of the bottle, passes down the 
hollow space left in the center of the three circular 
piles of mould. a.nd thence through the notches in the 
rim of each mould into the moulds themselves. The 
whole mass is then broken up, the metal is separated 
from the moulds, the edge of each piece is carefully 
cleaned and polished, a.nd thus are false coins rapidly 
and cheaply constructed. It cannot be doubted that 
coins so formed are forgeries ; but the question has 
been much discussed whether they are private or pub­
lic forgeries. From an examination of very many of 
these moulds, mauy of them arra.nged within the bot­
tles ready for use, some also still unseparated, with the 
metal remaining within them, it is evident that they 
were formed from coins of various types, a.nd even 
various emperors ; and from coins also in various states 
of preservation. some fresh and sharp, some partially 
worn by use. The forgeries, therefore, would not re­
semble a recent issue of coins of the emperor then reign­
ing, but the general mass of coins, of past as. well as 
present emperors, which were in ordinary circulation 
at the time in the locality where these pieces were 
made. Under such circumstances, the pieces would 
carry with them no indications of the place of their 
birth ; pieces made at Lincoln might have been cast in 
moulds formed from coins struck in London, at Treves 
01' Constantinople, or any other parts of the Roman 
empire. It is not necessary here to discuss the ques­
tion by whom these pieces were made, especially as 
there are not any records to which we can refer for au­
thority. a.nd either side must be supported by argu­
ments deriving the whole of their force from the inge­
nuity of the combatants, unsupported by evidence. 
It may only be stated in favor of the practice having 
been connived at, if not authorized, that these moulds 
are generally found in the sites of large stations, dispers­
ed over a large surface of groUnd, a.nd in considerable 
quantities, leading to the opinion that the opera­
tions were conducted more generally a.nd openly than 
would be consistent with an illegal act which would 
subject a culprit to severe punishment.-E. Hawkins. 

• • • • •  
Boua-up Door •• 

A feature of the building trade is the extensive use 
that is made of veneers. The method of building up 
doors of strips of pine has tended directly to this result. 
The built-up door made of strips of pine glued together 
is stronger than a.ny other kind. at least of equal 
weight, a.nd will not warp. But it necessitates the use 
of veneers of some kind. For heavy doors, quarter 
inch stuff is used ; but for smaller doors in residences, 
one eighth inch is often considered thick ('nough. The 
kind of wood depends on the :finish of the room. Ma­
boga.ny, cherry, oak, and curly or bird's eye maple are 
perhaps the most common. This method of construc­
tion is particularly. valuable where the opposite sides 
of doors have to be :finished di1lerently. to correspond 
with the rooms which they respectively face. This has 
often been done by making the door of two layers. 
generally of equal thickness, the unequal shrinking 
a.nd swelling of which would twist the door, a.nd often 

ear it to pieces. The objection is raised against veneer-

MA.Y, 1887. 
ing that it is dishonest, a.nd so not true art. That IJark Walnut.-8 oz. permanganate of potash are dis­
criticism should never be made in regard to such work solved in six pints of water, and the wood is painted 
as that mentioned. The built.up door of pine, veneer- twice with this solution. A.fter :five minutes, the wood 
ed with maboga.ny, costs about as much as one of solid is w&6hed, I!Jld grained with acetate of iron (the ordin­
ma.hoga.ny, a.nd is a better one. ary iron liquor of the dyer) at 20° Tw. Dry, oil, a.nd 

• • • • • 
DESIGN FOB. A 16,000 CH1JB.CJL 

This design is modeled after some of the old English 
country churches. C. A. Dunham, architect. Its 
loca.tion should be upon a slight rise of ground, about 
as represented in the pla.te, with an abunda.nce of spa.ce 
&round it. When all is completed, let the ivy be pla.nted 
and cared for, and in a few years it will present a pic­
turesque appearance. 

It is intended to be built of rough stone, dressed only 
around the doors a.nd windows. 

The capacity is 250 sittings. 

"rOW'. " """ Uj..I t a u" 

Building to be warmed by steam and properly venti­
la.ted. 

The windows :fitted with stained glass. 
Open timber roof and ceiling, walls decorated in an 

appropriate manner. 
The cost of this structure need not exceed *5,000. 

.. • e t  .. 
Saainlnc Wood. 

The following are recipes for staining wood, which 
are said to be used in a large establishment on the 
Continent with great success : 

Light Walnut.-Dissolve 8 oz. permanganate of pot­
ash in six pints of water, and paint the wood twice with 
the solution. After the solution has been left on the 
wood for from :five to ten minutes, the wood is rinsed, 
dried, oiled , and :finally polished. 

Light Mahogany.-1 oz. finely cut alkanet root, 2 oz. 
powdered aloe, and 2 oz. powdered drsgon's blood are 
digested with 26 oz. of strong spirits of wine in a corked 
bottle, a.nd left in a moderately warm place for four 
days. The solution is then :filtered 011, a.nd the clear 
:filtrate is ready for use. The wood which is to be 
stained is :first passed through nitric acid, then dried, 
painted over with the alcoholic extract, dried, oiled, 
and polished. 

polish as usual. 
(fray.-1 oz. nitrate of silver is dissolved in 45 oz. 

water, a.nd the wood painted twice with the solution ; 
afterward, the wood is submitted to the action of 
hydrochloric acid, a.nd :finally washed with ammonia. 
It is then dried in a dark place, oiled, and polished. 
This is said to give remarkably good results on beech, 
pitch pine, a.nd poplar. 

Black. -7 oz. logwood are boiled with three pints of 
water, :filtered, a.nd the :filtrate mixed with a solution 
containing 1 oz. of sulphate of copper (blue copperas). 
The mixture is left to clear. and the clear liquor 
deca.nted while still hot. 'fhe wood is placed in this 
liquor for twenty-four hours ; it is then exposed to the 
air for twenty·four hours, a.nd afterward passed through 
a hot bath of nitrate of iron of 6° Tw. If the black, 
after this treatment, should not be sufficiently devel­
oped, the wood has to be passed again through the 
:first logwood bath. 

. f . � . 
A DWELLING OF MODERATE COST. 

This attractive little house was lately erected for Mr. 
Edwin A. Burgess. at Buttonwood, R. I., from the 
designs of Mr. C. F. Wilcox, architect, of Providence, 
R. I. 

The foundations a.nd chimneys are built of brick on 
a stone foundation, the cellar being six feet deep. The 
frame of the house is of spruce, boarded with hemlock, 
trimmings and clapboards of first quality pine, a.nd the 
soffits and other parts not exposed to the weather are 
of second quality. Shingles are of cedar, shaved on 
the roof and sawed on sides. Piazza and balcony 
floors 1 %  inch matched hard pine. and the ceiling ovel' 
same matched and beaded pine. G\ltters, valleys, a.nd 
piazza roof are tinned with :first quality M. F. tin, 
while the conductors are three inches in diameter, of 
corrugated galvanized iron . 

The sashes and doors are 1% inches thick, and the 
outside doors 1� inches. The floors are of spruce 
throughout, excepting in the kitchen, servants' bed­
room, and closets, which are of hard pine. Staircase is 
formed with returned nosillgs, and is provided with 1� 
inch balusters, four incil posts, a.nd three inch ash rail. 
The trim is of ordinary stock patterns throughout. 

The painting includes three coats for all outside 
work, including the shingles, three coats of metallic 
paint on tin roofs and gutters, and all inside pine work 
two good coats of paint, the knots, shakes, a.nd defects 
being properly shellacked. The hard wood is :finished 
with three coats of shellac and rubbed down. 

The residence forms, on the whole, a very compact 
a.nd convenient one, a.nd costs to build about *8,000. 

• • • • •  
Heatlne by the Combination of Warm A.lr aDd 

Steam. 

In our description of this excellent system of heating 
given on page 92 of 0111' last issue, the name of the 
ma.nufacturers a.nd inventors was given incorrectly. 
It should have beeu Messrs. Weir & Nixon, 1410 and 
1412 North Sixth Street, Philadelphia, Pa. , who in­
form us that they will be glad to give any of our read­
ers interested in the subject Whatever further expla.na.. 
tioD may be required. 

A COUNTRY CHURCH.-C. A. DUlmAJ[, ARCHITECT, BURLINGTON, IOWA. 
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WESLEYAN CHAPEL, . WHIT.ORE REAliS, 

WOLVERlI.U[PTOli. 

The design for the above, which we illustrate, was 
selected in competition, and was prepared by Mr. 
Charles Bell, F.R I. B.A. , of Dashwood House, New 
Broad Street, London. A somewhat novel treatment 

of plan was adopted, viz . ,  that of a nave and triple 

transepts, the effect of which, both interna.lly and ex­

ternally. is very satisfactory. The chapel is planned 

to seat 530 on the ground floor and 230 in the ga.lleries 

-total, 760. The walls are built in parpoints, with 
Codsal stone dressings_ The columns supporting the 

nave arcade are of red and gray granite. The sittings 

are of selected pine. The roof is open timbered, with 

hammer beam principals. The windows are filled with 
quarry glazing executed by 
Mr. Brewster, of Mait]and 
Park, London, the front win­
dow being of special design. 
The builder was Mr. Thoma.s 
Moss, of Stafford, and Mr. 
Davis, of Walsall, acted as 
clerk of works. The total 
cost of the building has been 
about £3,500, or $17,500.-The 
Architect. 

• • •  
Sheher Deh_ and Hedge 

Screen_. 

for shelter. The native hemlock is particularly com­
mended standing alone, but it is also one of the very 
best species for forming a screen or shelter hedge, as it 
may be clipped to a perfect plane, and. when necessary, 
it can be confined within narrow limits. In the case of 
trees to be planted about buildings, we should consider 
their beauty, and, with this character in view, we 
should select, among evergreens, the hemlock, the 
white pine, perhaps also the red pine, or Norway, but 
not the Scotch fir. nor the Austrian. T·here we may 
also place the American arbor vitlB, but the especial 
function of this species is the formation of shelter 
screens and hedges, for which it is particularly wel1 
adapted, except in very dry soils. Nothing can be 
prettier than a well trimmed hedge of arbor vitlB, unless 
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row o f  trees. and these furrows may be four feet apart, 
for then the plants may be set every four feet. This 
requires very little labor, unless large trees are selected, 
and if these be large evergreens they need not be so 
close, but more care will be required in planting. 
Yearlings and two year old plants of most deciduous 
kinds, or stout cuttings of wil10ws and poplars, wil1 be 
the cheapest and best. The young trees. when planted 
with reasonable eare and well fixed in the soil by pres­
sure of the foot, will be sure to grow. but so will weeds. 
and the plantation must be cultivated for about two 
seasons, so as to keep down all intruders. With this 
treatment their growth is greatly enhanced, and they 
will the sooner shade the ground, when they will sup­
press the weeds and take care of themselves. They 

must, however, be protected 
from the inroads of stock of 
all kinds. This is an absolute 
necessity. When to plant, 
though an important ques­
tion, need not detain us long. 
Plant when you get l'f'.ady, 
autumn or spring, but be sure 
to have the soil ready for the 
reception of your trees bE.fore 
bringing them on to the 
ground. Let it be dry enough 
to crumble. Never plant when 
it is wet and clammy. De­
ciduous trees may be set out 
in autumn, when we have 
leisure to do the work, and 
when the soil is dry and 
warm.-Rural New- Yorker. 

... . .. 

DaUdin&, (Jon.tracllon In . 
Winter. 

The prosecution of masonry 
work during frost would ap­
pear to be plainly undesira­
ble, even if it were practicable 
to make mortar and cement 
with freezing water. In Ber­
lin, where a paternal govern­
ment thinks for everybody, 
a poJice ordinance was some 
time ago issued to forbid 
bricklaying when the temper­
ature falls to 260 Fahr. This 
order being based on the as-
sumption that at the tempera­
ture named mortar freezes but 
does not set, Herr Krause, an 
architect of StropP. sent a 
communication to the Bauge-I werke Zeitung to show, from 
his experience, that the order 

"':'���<=.="l in question was unnecessary' 
Herr Krause states that in 

the winter of 1856 he was com· 
pelled to erect a smllll build­
ing during a very sharp frost ; 
the temperature being down 
from 140 to 230 Fahr. The 
bricks and sand were frozen, 
and the workmen had great 
diftlculty in setting the bricks, 
the mortar freezing under 

. '  their hands. It would have 
been much too expensive an 
operation to warm all the 
materials previously ; and so 
the lime was slaked in small 
quantities at a time, and 
mixed ho�the brickwork 
being liberal1y pointed. He 
naturally expected to find the 
work perishing in the spring ; 
but he was mistaken-the 

What to plant is a question 
that some may desire to have 
answered. The very wealth 
of material before us greatly 
enhances the difficulty of 
making a response. We have 
deciduous trees that are bare 
in winter, when shelter is 
most needed, and we have 
also evergreens in great varie­
ty, that retain their refresh­
ing verdure aU through the 
year, and provide the most 
perfect shelter. For the wind 
breaks of the fleld, and even 
for groves about buildings, 
the leafless trees have much 
value, and their judicious dis­
position will greatly check 
the cutting storms. The wind, 
after sifting t h r 0 u g h  the 
branches, is reft of half its 
power for evil. Nor is its 
force restored for some dis­
tance. The majority of wind 
breaks are composed of de­
ciduous trees, and usual1y of 
the commonest species-any­
thing that will rapidly grow 
into a tree, or that can be 
most cbeaply procured. This 
practice need not, however, 
prevent us from using any of 
the more valuable hard wood 
and other trees in making 
shelters, but, in some in­
stances, our impatience may 
prevail over our judgment as 
to the more valuab]e species, 
and induce us to plant only 
those of rapid growth to in­
sure a speedy result. As to 
the use of evergreens in out­
side shelter belts, though more 
expensive at first. a smaller 
number and a narrower sur­
face devoted to the wind 
break will prove so much 
more effective than a wider 
strip of deciduous trees as to 
jm.tify the increased outlay. 
Sometimes even a single row 
of Norway spruce, or of hardy 

���������������;g���������::4������������� mortar continuing as firm as 
:: if it had stood for several 

pines, like the Scotch or the Norway spruce, or even of 
the common red cedar or arbor vitlB, will make an admi­
rable wind break. Plant any of the ma.ny trees at your 
command, and plant them where they will produce 
the desired protection. Whether you select the so· 
ealled cheap trees, such as white willow�. poplars, soft 
maples, etc . ,  or whether you choose oaks. hard maples, 
the whi te asb, the elm, the wild cherry, the tulip, the 
walnut, and hickories, or hardy evergreens, do not 
neglect the planting of these invaluable aids to good 
culture. When we come to a selection of the plants 
best suited to the protection of our homes and their 
surroundings, we again find abundant material from 
which to make choice. For trees and for tall screens 
the favorite with many wiJI be the Norway spruce, 
which grows rapidly, is easily transplanted and man­
aged, and which presents a welcome tint of green that 
is always persistent and full. The other spruces are 
also desirable, particularly the white and the black. 
They a.ll bear the knife and shears very well, and ma.y 
f'asily be kept within due bounds when used as hedges 

it be one of hemlock, as the latter preserves its deep 
green hue unimpaired all winter. Some of the dwarf 
pines may also find a place in front or at the sides of 
the house, but they never attain sufficient size to make 
much shelter, Tbe same is true of the beautiful reti­
nosporas from Japan. which answor well for low 
screens, and are highly ornamental. The common red 
cedar is, after all, a most useful plant. It has been 
called the poor man'8 evergreen, on account of the 
facility with which it may be produced in all parts of 
the country. as well 8S the certainty and rapidity of its 
growth. Though not of so flne a color as some others, 
this tree makes dense foJiagE' when set as a melter belt 
and wind break. It also makes a close hedge to screen 
pathways. 

The ground for the wind breaks should be well pre· 
pared. A strip of one rod in width will be needed if it 
is proposed to plant but a lliDgle row, and several rods 
wide must be prepared if it be designed to plant a good 
wind break of many rows, which is the better plan. 
After harrowing the po1llld a. furrow is strock for every 

years. The same building was 
pulled down in 1880, when the mortar was found to be 

ro good that the bricks broke, and could only be 
cleaned with great difficulty. 

Herr Krause subsequently had outer pointing 

done at several degrees of frost ; and always found 

that if lime mortar had been subjected to frost for 

about ten days, it had set as flrmly as mortar made 
in the summer in as many months. If frost attacks 
freshly used mortar, and continues for some time, the 
mortar is benefited rather than otherwise ; but it is 
di1ferent if the frost gives way t.o a thaw in a few days. 
Herr A. Klemm, of Stuttgart, entertains the same 

opinion ; citing in proof the brickwork of the Prussian 

House of Deputies, built in the winter of 1848-49 dur­

ing a most severe frost. Hydraulic lime, freshly slaked, 

was used ; and in 1867, when some alterations were 

required, wedges and hammers had to be used to break 

up the work. Throughout Wurtemburg it is the 

genera] opinion that sharp and long·continued frost 
improves brickwork and plastering, and other German 

authorities testify in the same strain. 
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ST. AUGUSTIn, FLORmA. I reminding one of the famous hanging gardens of grounds, including the romantic • •  Lovers' Lane," an 

This ancient city, the oldest in the United States' l Babylon ? archway of orange trees, formerly belonging to the 
founded by one of the bravest and most celebrated of " It would seem there was nothing too costly or Ball estate, destined to be the scene of many tender 
the Spanish knights, was visited, on the 12th of April I elaborate to connect with this remarkable building. passages. 
last, by a conflagration which result� in financial I The bewildered visitor, after being driven under an .. Villa Zorayda, a private, elaborate Moorish resi­
losses estimated at a quarter of a million dollars and imposing archway and across a court wherein are dence, is opposite the towering hotel walls. Ten thou· 
the destruction of the time honored cathedral, a loss fountains and rare tropical plants, trees and flowers, sand car loads of earth have already been used for 
which is irreparable. The fire broke out in the St. will alight under a regal canopy, and walking a few beautifying and extending the grounds connected with 
Augustine Hotel, which was soon in flames, as were the steps over a floor composed of variegated marble, will the hotel. 
Edwards House, the Vottage, the Planters' House, the flnd himself"in a rotunda under a dome whose apex is "As everything connected with this hostelry is on such 
Florida House Annex, the First National Bank, the eighty feet above him, with galleries one over the other a grand scale, it will uot be surprising to learn of its 
old Spanish cathedral. looking down upon him. Picturesque towers rise 135 unique water supply. The largest artesian weU in ex-

The roof caught and soon fell, destroying all the feet on either side, affording remarkably fine views, istence is daily growing deeper, not for more water, for 
old historic relics in the interior. The old chimes fell, marble staircases lead to the balconies or loggias over· a flow of 8,500,000 gallons per day is already running to 
too, their last work being the alarm which summoned looking the court, where lovers may find many a se- waste, or an amount equal to one·tenth of the calJacity 
the citizens to the scene of conflagration. By great questered nook, or, instead of seeking the gloomy of the Croton aqueduct, but soft water is deme.nded. 
effort the bishop's house was saved. In addition grandeur of one great parlor, may stroll into any one Now the supply is sulphureous, and while no doubt 
to the foregoing, the flames reached the Sinclair of many elegant rooms off the grand hall and enjoy a beneflcial as a bath for those a1Il.icted with skin dis­
Block, in which were the stores of Gonzalez & tete·a-tete unembarrassed by observation. eases, is too odorous for healthy guests, ablutions or 
Benhayon, Moy Yong's restaurant, Vedder's museum, " The dining room reminds one of the great banquet drinking purposes. But what if water hot enough to 
Buck's restaurant, Davis' barber shop, Goldering halls of Belshazzar, though many times as large, as it heat the hotel should be secured ? The temperature of 
& Co. 's cigar factory, and Speizegger's drug store. will seat over 700 people at once, and vaults thirty·five that flowing is now at 80°, with a steady increase as the 
All were completely de- bore progresses, so while 
stroyed. Next Chamber- the supply of pipe and 
lain's grocery and Mrs. B. money holds out, it may 
E. Carr's dwelling, north be that this most remark-
of the Sinclair Block, were able of all projects will 
destroyed. Returning to result in success. " 
the west side of the street, • • •  
the flames reached the old How to Flul8h 10 Natural 

County Court House on Wood. 

the north, which was to- To finish the interior 
tally destroyed. The ra- wood work in the natural 
cords, however, were re- wood, says the Hub, first 
moved and saved. Vedder apply any of the modem 
& Compton's store and wood fillers at present in 
Welter's re!itaurant on the the market, after which 
west burned also. Here sand paper very smooth. 
the fire was checked. dust off thoroughly, and 

The old cathedral, one apply a coat of varnish, 
of the most interesting which should be allowed 
landmarks in the city, was to stand until dry ; then 
built in 1793, and was in lightly rub down with 
use for purpoBes of worship ground pumice stone and 
up to the time of its de- water, clean oft well, and 
struction. PONCE DE LEON HOTEL, ST. AUGUSTINE, FLORIDA. 

apply a second coat of 
It historical and antiqua- varnish, which should be 

nan interest, as the oldest treated in the same man-
city in the United States, the quaintness of its struc- ' feet to the ceiling, having circular ends, opening upon I nero and a third coat given. When thoroughly dry, 
tures and its atmosphere of medililval repose have done · wide overhanging balconies. rub down with powdered pumice stone and linseed 
perbaps as much as its mild climate and beautiful situa- .. The entire structure covers nearly flve acres, and I oil. Hair cloth is preferred for the rubbing material. 
tion to make St. Augustine a favorite winter residence. contains 450 rooms, most of which have fireplaces. But I The work when cleaned off will present a dull satin 
Ponce de Leon, in his search for the . .  fountain of statistics are tedious, and we only aim to chronicle · finish, and be thoroughly fllied up. 
youth,"  made a landing there as early as 1 5 12, at the i what is unique ' regarding the Ponce de Leon. It is Many prefer hard oil finish to varnish, which has 
point where the city was afterward established, but it I safe to say tha.t there is enough of this to provide en- this advantage, over the latter, that it is not so liable 
was not until 1 565 that a permanent settlement was tertainment for the guest for days and weeks. and to scratch or chip, baing more elastic in its ns.ture. 
made there by the Spanish. The cathedral had in its I when these have passed he will still flnd new attrac- Whichever is lightest in color should be used, as itlil 
tQwer a bell bearing the date 1682. The custom house tions, marbles, mosaics, carvings, terra cotta groupings effect on the wood will be less liable to change its 
was formerly the residence of the Spanish governor. and balconies before undiscovered, to please his IIlsthe- natural color. The lighter the varnish the less change 
The remains of a lighthouse with fortified walts, one of tic soul. Ennui is the bane of the tourist, and the there will be, the darker, the more change, hence 
the early buildings of the Spaniards, still exist on owner has set himself to the task of entertainment by light shade varnishes are always selected for this 
Anastasia Island, and traces remain of the two building an Alcazar, or pleasure resort, also of coquina, work. 
Jines of defenses, a ditch and an embankment which 2110X450 feet, adjoining the hotel, which will include 

stretched across the peninsula. During the two cen- sulphur, salt swimming baths, billiard rooms and 
• • • • • 

turies of Spanish occupation the maximum population bowling alleys, forty shops or bazars for curiosities, 

of St. Augustine was 3,000, besides a garrison of 2,1100, and cafe arranged around an open court, and in the 

and its population is about 3,000. Fort Marion, in grounds adjoining will be lawn tennis and croquet 

which part of the Apache prisoners have been confined courts. Tourists may in the Alcazar secure first class 

during the winter, was completed by the Spanish, hav- rooms at less rates than at the hotel proper, while 

ing been more than 100 years build ing. Within the rooms at the Ponce de Leon may be obtained at 

last two or three years St. Augustine has been growing the same ra.tes as those charged at any grand resort 

rapidly in popularity as a winter resort. and a great hotel. 

sum of money has been expended upon hotels and "As out door exercise is indispensable, the guests will 

other structures for the entertainment of visitors. The have the range of twenty-five acres of beautifully kept 

Villa Zorayda, constructed 
for a private residence, out 
of shell concrete, proved so 
satisfactory and so harmo­
nious with its antique sur­
roundings that H. M. Flag­
ler. of this city, began last 
year the construction from 
the same material of the 
great hotel Ponce de Leon, 
the first of a group of nota­
ble buildings which was to 
include the " Alcazar," the 
. .  Casa Monica " and other 
structures of an Oriental 
type. 

Some idea of the size and 
peculiar architecture of 
tbis remarkable building 
may be gathered by a 
glance at our engravings, 
for which and for the sub· 
joined particulars we are 
indebted to our excellent 
cotemporary, The South : 

THE Sanitary News recently made a suggestion in 
regard to keeping the plan of the plumbing in a build­
ing in a conspicuous place, so that when the same 
requires any repairs or alterations, reference can be 
made to the plan and the same consulted, and thus to 
a great extent much useless and expensive experi­
mental work avoided. The suggestion is to engrave 
the plan on a slate slab and build same in the wall of 
the kitchen, thus making it permanent. Another 
journal suggests that the plan be painted on the inner 

side of a door to a closet. 
Either plan will suffice for 
the purpoee, and the sug­
gestion is one that deserves 
attention in the building 
of all classes of houses. 

" Who ever heard of driv­
ing into a hotel in America, 
or finding orange groves or 
flower gardens on its roof, PONCE DE LEON HOTEL FROJ( PLAZA, ST. AUGUSTIlfE, FLORIDA. 

Although copies of the 
general plans are frequent­
ly preserved by owners. it 
is very seldom that they 
are turned over to the pur­
chaser of a house when it 
is eold. To adopt the idea 
suggested above would in­
cur very little expense, and 
will undoubtedly be favor­
ably indorsed by all archi­
tects, when the fact is taken 
into consideration that this 
particular part of the work 
will probably require at­
tention in after years, when 
the architect is no longer 
in charge of the work, 
and, therefore, would most 
likely not he consulted. 
Then his plan is there, 
and his original ideas can 
be seen. 
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PI..lmIG KILL CONSTRUCTION. 

The first thing to be considered is the selection of the 
site. This ma.tter should be weighed carefully, as the 
success or failure of the enterprise depends to a great 
extent. on the facility with which material can be 
placed in the mill and the product discharged from it. 
Having settled this point, we begin our foundations, 
which should be heavy and well built, either of stone 
or brick, for, in addition to the weight of our machines, 
we are likely to have several car loads of lumber on the 
fioor, which, in the course of working, are piled first 
on one side, then the other. The load is thus continual­
ly changing, causing the floor to sag unless well sup­
ported, thus making our machines stand like a chicken 

Fig. 1. 

in the snow, tlrst on one leg, then the other. It is im­
possible to do first class work, no matter how good the 
machine, unless it is  well set on a solid foundation. We 
next come to consider the building. The engine room 
and shavings vault shonld be of brick, as a safegnard 
against fire and frost. The mill proper roomy, and 
with the least possible number of posts, to facilitate 
the handling of the lumber from one machine to its 
neighbor. Sixty feet is a very good width, the length 
to be governed by the number of machines it is in­
tended to accommodate. 

We present here a plan that has been tested with 
success under the heavy loads of snow of the North, as 
well as the more genial clime of the South. Fig. 1 is a 
cross section, showing manner of framing. Side posts 
are 6 X 8 in. ; center post, 8 X 8 in. ; purlin posts, 
6 X 6 in. ; beams, 2 X 12 in. One post on each side is 
dovetailed in and spiked to braces from main posts to 
purlins, 4 X 4 in. These pass up between the beams 
and are well spiked to them. The purlin plates are 
2 X 12 in. , spiked to sides of . posts. their lower edge 

Fig. 2. 

resting on the waln braces. The purlin braces are 
2 X 6 in. , running up between the purlin plates, to 
which they are spiked, as shown in Fig. 2. 

Fig. 8 shows a plan for raising the center portion of 
roof when it is desirable to get more light, as in sash, 
door, and blind factories. The ridge is supported by 
2 X 12 pieces, spiked to sides of center posts, and 
braced in the same manner as purlins shown in Fig. 2. 
Thus it will be seen it is possible to get a room at mini­
mum cost, 60 x 90  ft. if desired, with only three posts 
inside. and these located in the center, entirely out of 
the way. 

In these plans it win be seen we locate the line shaft 
under the floor, Which, for several reasons, is preferable 
to the usual w ay of placing it overhead. We are able 
to place the bearings as often as necessary, and near 
the driving pulleys, where they are most needed. Our 
driving belts are under the floor, out of the way. 
There is no danger of men getting hurt by getting 
caught in them. Machines stand steadier, and belts 

Fig. s. 

grip the pulleys better, as they run nearly horizontal. 
Thus we are able to run them with less tension, mak­
ing them last longer, also reducing the tendency of 
loose pulleys running hot-a source of much annoyance 
and 10811 of time.-The Timberman . 

.. . . . .. 
Buratlnc 01' Lead Pipe •• 

agreed upon, they stated nothing as to the strength or 
quality. In order to hav� some idea of the strength of 
pipes, he had tested various sizes, from % inch up to 
1 % inches, and found the bursting pressure of the for· 
mer was 1 ,820 lb. and of the latter 812 lb. One would 
naturally suppose that the strength of the various sizes 
of pipes would be on an equa.lity, or nearly so ; but 
this was not the case, as the % inch pipe only burst at 
more than double the pr£'ssure the 1% iuch pipe did. 

.. .  I I  .. 
TIN ROOFING. 

We have pleasure in' referring to the well known and 
enterprising flrm of N. & G. Taylor Co. , who are so 
widely recognized for th3ir integrity and the quality of 

GRAlm UNION DEPOT, INDIANAPOLIS. 

their goods. This house, which is one of the oldest in the 
United Statt>s, having been established in 1810, has 
lately obtained a most important and extensive con­
tract for covering the floe depot now in process of con­
struction at Indianapolis, for the Union Railroad. This 
building, of which we show a view, is thus referred to 
by the Philadelphia Press : 

The contract for supplying the tin for roofing the 
Grand Union Station, at Indianapolis, has jnst been 
awarded to Messrs. N. & G. Taylor Co .• the well known 
tin plate and metal importers, of Philadelphia, Pa. It 
is of so large a magnitude that it forms the topic 01 
general conversation auiong the trade. Fifteen promi­
nent railroads will center )n the immense structure, the 
total cost of which will exceed $1 ,000,000. The depot 
proper and baggage rooms will be 150 feet square and the 
train sheds, adjoining the depot, some 750 feet long by 
190 feet wide. The building will be composed principally 
of glass, iron, and dressed stone of artistic shape and 
design. 

The plans were designed under the supervision of Mr. 
Thomas Rodd, engineer and architect for the Indian­
apolis Union Railroad Company, at Pittsburg. The 

1 2 1  
some 150,000 square feet of surface. This is the largest 
contract ever awarded for so flne a grade of rooflng 
plates, and it is a significant fact that in this age of de­
ceptions, cheap qualities, and imitations, especially in 
roofing tin, so decided a preference should be expressed 
from so high a source in favor of this firm's brand over 
all competitors. 

This same brand of roofing was selected by the 
Board of Guardians of the Poor to conver the Blockley 
Almshouse, in West Philadelphia, some months ago . 
Some 200 boxes were used there. Wherever the tin 
has been brought to the not.ice of practical men, un­
biased by any political favoritism or otherwise, it has 
met with favor, and many instances could be mentioned 
in every prominent city and town in the country where 
this flne brand has been chosen over all others, on ac­
count of its superior qnality . 

.. . . . .. 
RESERVOIR WITH AUTOJU.TIC VALVE. 

The flgure represents a new system of water reser­
voir with an automatic valve. The water enters the 

pipe, e, and. when it 
reaches the level of e 

reservoir through the � 
the spout, a, flOW8 ;�" 
through the latter [.'<-'k¥;;:�. , into the vessel, b. "�r:::: ... 
When the weight of '!.'�::.' \ '\ \ - ,  
this vellsel counter- ' _ ".,t·�1i,;;,."_·" '  _ _ _ d 
balances that of the =-=-�--=--o-_ -

counterpoise, c, of 
the lever and its 
valve, the latter rises 
and allows the water 

. to flow out through 
the pipe, /. As the 
liquid flows into this 
pipe, it creates a suction that sets in operation the 
siphon, d, which empties the vessel, b. This latter 
then drops and causes the lever to place the valve on 
its seat again.-Re1me Industrielle. 

• • • • • 
IKPBOVED VARIETY KOULDER. 

Among the most useful tools for the planing mill, 
the woodworker, and the furniture factory are the pa· 
tent variety moulders of Samuel J. Shimer, of Milton, 
Pa. These are made in several different sizes, styles, 
and weights, of which we show the one designated as 
.. No. 6. " This is a useful, compact, and very service­
able machine, fltted with all the latest improvements, 
the chief of which is that it may be used for both 
countersinking and edge mOUlding. The former is 
effected with a pattern guided by a pin,  which auto­
matically takes its position when the machine is start­
ed, and drops out of the way when it is stopped. 

When it is desired, the machine may be quickly 
changed from a surface moulder to a variety moulder, 
by adjustment of the parts and by raising the arm. 
There is no necessity, in making the chll.nge, either to 
unbolt or lay away any part, which is a considerable 
improvement of itself on the old fashioned style of 
machines. 

A paper was recently read before the Glasgow Philo­
sophical Society by Mr. George C. Thomson, F. C.S., on I1IPROVED VARIETY MOULDER. 

" The Bursting of Leaden Water Service Pipes by tin work on the buildings will be done by Mr. Thomas 
Water Pressure and Frost." The general impression, W. Irwin, of Allegheny, Pa. ,  and Messrs. Carpenter, 
he said, was that a pipe burst after a thaw set in, being Allnear & Co. , of Louisville, Ky. 
caused by the ice in the pipe melting, and the pressure The award to Messrs. N. & G. Taylor Co. is tor their 
thus becoming too great for the strength of the metal. .. Old Style " brand of rooflng. It is elaimed to be the 
Mr. 'l'homson gave a number of facts to refute this best roofing tin in the market to·day. Every sheet is 
idea. He said that water in changing into its solid form made by the old manner of hand dipping, as first made 
of ice increased in bulk by 10 per cent, and this led to in Philadelphia in 1880, and sold by this firm. It is thus 
a pipe bursting. He asked the question at what pres- called the " Old Style " double coated and redipped. It 
sure did a pipe bUl'Bt, and in answering it said that the I is said to outlast any other rooflng made. 
rules of the Glasgow Corporation Water Works specified I To fulflll the present contract it will take some 500 
only the weight of the pipes; and, unless otherwise boxes of the 28 by 20 inch size ternes, there being in all 

But the completeness and simplicity of the tool, and 
the accuracy and rapidity of its work, are its chief 
qualities, and render it one of the finest machines of its 
kind on the market. 

. ' . , .  
WB should be pleased to have our readers bear in 

mind the fact that full plans and specifications fc.r any 
of the buildings illustrated in this paper may be ob­
tained at this office on moderate terms. We are a.ssisted 
by able architects, and can execute any work desired on 
very moderate terms. Muno & Co. , 361 Broadway, New 
York. 
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The following, from the National Builder, shows the 
comparati ve cost of frame, brick, and stone walls. 

The first idea that naturally suggests itself, after the 
general plan of anangement has heen perfected, is what 
material shall mainly enter into the construction of a 
building-brick, stone, or wood. In nearly every por­
tion of the Eastern, Middle, and Western States, these 
three building materials can readily be had, and the 
cost of production does not vary much in any locality. 
Assuming, therefore, that the first cost is the ",ame in 
the above localities, we may easily arrive at the ulti­
mate cost of construction. For the purposes of this 

surface, covered with surfaced boards, at $25 per thou­
sand, costs $2.50 ; 125 superficial feet of siding, at $40 
per thousand, equals $5, allowing one-quarter for lap 
and waste_ Thus we find the total cost of the frame 
wall to be $9.93. Add to this the cost of painting the 
same, one square at $3, we find the cost to be $ 12. 93. 
Comparatively, therefore, we find the cost of 100 super­
ficial feet of wall, built of the three leading building 
materials of the country, as follows : 

Common brick. . . . .  . . .  . . . • . . . . • • . . . . . . . . . . . . • . . . . . . • . . . .  $27.00 
Rubble stone. . . . . . . .  . . . . .  . . ,  . . . . . . . . . . . . . . . . . . . • . . • . . • . . . .  27.00 
Frame . • •  _ . . . . . . . . . . . . . . . . . . . . . . . . • . . .  : • • • . . . . . . . . . • . . . . . .  12.93 

article, we may assume the cost of good common brick, The cost of window and door frames, cornices, etc. , 
during the summer, to be $8 per thousand ; cost of may be estimated about the same in either building. 
labor and mortar to lay the same in wall, $4 per thou- In brick and stone buildings we find the additional 
sand, wall measure. The cost of good quarry stone, cost of cut stone windows and door sills, water table, 
assumed at $ 10 per cord ; the cost of labor and mortar I etc. , but the cost of these adjuncts does not enter into 
to lay the same in wall, $8 pel" cord of one hundred the first cost of the walls, and should rather be estimat-
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mate and weather better than any simple paint, while 
at the same time the natural and artistic effects gained 
will be evident to all. By its application to the repro­
duction of stone or marble statuary and ornaments, 
the self-same look of the originals ,�an also be given. 
In these cases the stone or marble would have to be 
reduced to a very fine powder. 

How to G.·alu WalD ot. 

It is a very difficult thing to teach graining by essay, 
for, as experts know, this knowledge can be obtained 
only by years of practice. We do not profess to be ex­
pert on this l!Ort of thing, as it is a little out of our line, 
still we will do our best. 

The groundwork for black walnut should be made of 
white lead, yellow ocher, Venetian red, and black, and 
should dry with somewhat of an oil gloss. In order to 
obtain any degree of perfection in the imitation of 

SHOP FRONTS III BIRIIIlIGHAII, ENGLAWD.-Jilrom the Building News. 

feet. The cost of framing lumber, $12 per thousand 
feet ; labor and nails to put same up, $6 per thousand. 
With these prices as a ballis, it is a matter of cOlI'puta­
tion only to arrive at the proportionate cost of each 
material after it has been worked into the walls. As 
an example, suppose we have ten feet square of plain 
wall to build ; what will be the comparative cost ? Ten 
feet square equals one hundred superficial feet. If to 
be built of brick twelve inches thick, estimating 22% 
brick to the superficial foot, would take 2,250 brick ; 
cost in wall per thousand, $12. equals $27. 

To lay a good rubble stone wall, it should be 18 inches 
thick, therefore 10 feet square, or 100 superficial feet, 
of stone wall 1 8  inches thick, at $18 per cord of 100 feet, 
would cost $27. In estimating a frame or studded wall 
there should be included, first. the studding, say 2 X8, 
] 2 inch centers ; second, the outside sheathing of 1 inch 
surface boards ; third, the siding of clear pine. For 
this example we have placed the cost of rough lumber 
at $18 per thousand, put up. We will assume the cost 
of the inch surface boards for sheathing to be $25 per 
thousand, including labor, nails, and material. Siding 
at $40 per thousand, including lumber, labor, nails, and 
waste. Ten feet square, or ]00 superficial feet. of 2 X 8 
studding, at $18 per thousand, equals $2.43. The same 

ed on separately or considered as additional items of 
cost that maybe dispensed with if necessary. 

. . . . .. 
ImUatloD StoDe. 

Excellent imitations of stone, marble, terra cotta, 
and such like, for the decoration of buildings, for stat­
uary, and other purposes. are produced by the process 
invented by Mr. D. Cottier, of London. He a.pplies 
powdered sandstone, freestone, brick, terra cotta, 
granite, onyx, or marble, sand or dust, to any interior 
or exterior architectural work, either curved or plain, 
or to buildings or Rtructures of all sorts, or to statuary 
or ornaments made with stone, brick, plaster, terra 
cotta, cE'ments of all kinds, or to stucco or other like 
compositions. 

The powder or sand of any of the above mentioned 
substances is caused to adhere to the surfaces by means 
of paint made with oils, spirits, tars, varnishes, or other 
sticky materials which are insoluble in water. The 
powder or sand or dust is to be put on'by a dredger, or 
thrown by hand instrument made for the purpose, or 
by an air blast, or engine driven by hand, water, gas, 
steam, or electricity, or otherwise. It is claimed that 
work so done will withstand the wear and tear of eli-

burl walnut or any other wood, it is necessary to pro­
cure a panel or bits of veneer, and copy the color and 
form of the grain as nearly as possible. The grain 
color should be burnt umber. 

To grain in oil, mix the grain color in boiled linseed 
oil'and turpentine, and add a little soap or whiting, or 
both, as it makes the color flow more freely. For dis­
temper color, grind the In'ain color in ale, beer, vine­
gar. or whisky (the latter to be preferred in cold 
weather), the object being to bind the color so that it 
will not rub off_ 

Graining should be done with a free and careless 
motion of the hand, yet having an eye to the charac­
ter of the wood to be imitated. Glazing colors are 
transparent, and should be used very thin, whether in 
oil or distamper color. Blending should be done by 
brushing the tip of the blender back and forth slightly 
over the work while it is wet. Blazing, or the light 
shades, are put in by sliding a blaze stick up, and 
bearing around to the right or left. The same motion 
is required in packing in the fine check grain with the 
side of the blender. 

The tools required are ·  a brush to put on color ; 
sponge ; buckskin, to wipe out the lights ; blender, and 
top grainer.-The Hub. 
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BIperior Copper Weather Vanes 

1 

T:EE311 

GILDED WITH PURE GOLD. 
'Iowa OUdDTII. CEViCI 0101111111, FINIALII, ITC. 

Vanes made from any 
Drawing or Design on 

Short Notice. 

»EXT£:I\}I\OTHEf\S' EN�LISH SHINqLE. STA 1 NS - : - ArUi�.'1 Ii Buil�lr'l ra�klt Baak. 
A thoroughly Practical Work, especially 

adapted to the needs of AmerIcan Ar­
chitects, Builders, Contractors and 
Draughtsmon. T. W. JOBES , 

BlTOOBSSOK TO 

CftA !!'. C. BRI G GS, 
V. W. BALDWIN, 

Removed from 218 Pearl 
Street to 

168 Fl ont Street, 
Near Malden Lane. 

NE"W YORK. 
mUltrated catalogue of over 250 designs, mailed to any address on receipt of 8 two cent stamp. 
balf �be postage. 

slr���'hu::.l�l::�I'ft�
b
J;'Ir=d��I';:'.:�I�aW��N�ft�!!'� 

�1��,�c;,�
e
\J��. :T�� ar::::� G1

r
�t�

, 
Ja%":�;: 

Drainage, p�ntlng and Glazing, Plnn%1'ng, �lasterlng. Rooft�g, Heating and Ventilation Weights of Mate­
rials, capacl •. y Imd Dimensions of Churches. Theatres, 
Domes. Towers, Spires, etc., etc. 3d edition, revised 
and enlarged. 

Mo�cf.>ft�����s,C�'e��:l!� t-'ia��.30 
JOHN WI LEY & SONS, 

l IS  AnOR PLIlCE, N EW YORK. 

WUI b6 mrt btl maU. �l, on the nee(pt of tile )II"Ice OattJloguea, 0ttWIarB, awr apec£mm � (/!'atu. 
a�·��r.���'t'l::'!���fJ�II� li�l:���f "e��::O':':Cf-
te.'i\l/e°ggg

n'::t o��;;.t.,mr.;w..:!m:1hls new pocket 
book."-Buil4If1(/ . 

QEQ. MARBLE, 80le Manu­
factu rer of 'fU E  !C.IIE WRENCII. 

The be.t.rt�32 ��:t:'b;::a? �;�'t. 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 galloD for any color. We would advise A rchitects to specify Dexter 
Brothers' English Shingle Stain , and note the number on the Sample boards. Send for 
Sample Boards of Colors. D EXT E R  BROTH ERS, 5 5  and 57 Broad Street, Boston, Mass. 

.. Such B mass of really valuable Information for archl-
�i::'':!���f �:t:�:r��n��t:bmt��f=!t�!!:s:r.:!� 
hardly be found elsewhere In such a convenient aQd 
�U'��::�

s provided In this handy volume."-
.. . Architect's and Builder's Pocket Book ' !. the best 

book ret presented t.o the classes It Is designed to bene­ftt."-ual(fomCG At'C"'tect. 

Tho Excolsior Stool Furnaco ' 
Is perfeotly gas-tight, is practically self­

oleaning, is an economical and powerfnl 
heater, is made very strong, heavy and dur­
able, hali an extra large and heavy ash-pit. 

Has a sectional gas-burning firepot, has 
two grates, one for shaking and the other 
for dumping. Has two steel-plate radiators, 
has a defipcting plate for distributing the 
warm air. Has the best vapor pan yet de­
vised. 

Supplies an abundance of pure and wa.rm 
air, has every modem improvement, costs 
practically nothing for repairs, is the only 
sanitary heater made, 

Is the FURNACE of the AGE':. 
]lADB BY 

The Excelsior Steel Furnace Co., 
18, 20 " U N. CLINTON �TBBET, 

CHICA.GO. 

Architects, + Builders, + and + House + Owners 
Should use our Lead COTe red Electric {:on-

dnctor. and Cable. for circuits for �lcctric Call 0CI0t000 
Bells, Annunciators, Electric Gas Lighting, Incan-

descent Lighting, or for communication between ResIdence and '6' 
Stable, etc., and avoid the vexation and inconvenience of broken, .. leaky, or grounded circuits. Our Cables are moisture proof and can be em-

bedded in the plaster walls, while the flat cable is specially adapted for arrang-
ing along the wainscoting. and staining to match. They are permanent, reliable, and economical. 

Standard Underground Cable CO .  
GENERAL OFFICES : 

No. 91 FIFTH AVENUE, PITTSBURGH, PA . 
..... ,. om_ . { T.l.PIlO ... B.I1.I.�. Conl •• dt St., Ne. York. • 180 1l •• t •• dl ... IItnet, Chleago. 

]lANUJ'ACTUBBBS OJ' 

The WARING ANTI-INDUCTION and BUNCHED CABLES, and 

ACHESON COMPOUND CAlILE. 
For Telegraph, Telephone, Electric Light dnd Power, Underground, Submarine, and Aerial. 

Licht Leaded (lable_ (contalDlnc one or more condoctol'll) Cor an In Doo_e_, or 
Cor eonnectlnc Be_ldence and Stable. 

All Work Guaranteed. Send for Illustrated Circular. 

A DECORATIVE 
-AND-

Preservati ve Paint 
OF GREAT VALUE. 

Wonh)' the attention oC Deal­
en, BnUde..., Praellcal Pai llt­
er_, _d (lon_omer_ In evel')' 
·_lIon of the eoontr)'. 

When properly a p p I i  e a, will not 
Chalk. Crack, Peel, or Blister. Acknowl­
edged by competent Judges to be supe­
rior to all other preparations in tbe 
qualities essential to a reliable paint 
f o r  a l l  purposes. Manufactured in 
White and a large variety of dceirable 
sbades suited to the present style of 
painting. Superior for Marine PaInting 
and for Buildings e x p o s e d  to _ 
breezes. 

U. S. Gutta Percha Paint Co. 
J. WILLIAM RICE, 

Presit/mt anti Gmera/ Manager. 
Pro,ldeBc&, B. I. 

&o1a.r ZroD. 01a.d.. 

This is a Cast I ron Casing, lined with tin or galvanized iron, to 
prevent direct rad iation ot heat in  cellar ; four loose panels l ift out, so 
as to �ive 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 tor 
access for repairs, without requiring, as in a brick set, so large a space 
to work in.  It is much su{'erior to the ordinary sheet iron casing, 
both for durability and effiCiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater 

The Leibrandt &, McDowel l Stove Co. , 
P H I LA D E LP H IA and BALT I MOR E. 
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WOODWORKING MACHINERY. =: 01 

5 �  
J �  = �  III � � 1Io  li l  
i �  = g H 

Improved Chain Bed Planer. fA � 
TH E " I D E A L " 

PATENT TILE-LINED BATH-TUB. 
Perfection of Cleanliness and Durability_ 

SHARPLESS & WATTS, Patentees, 
BAKER BUILDING, 

IOU CHESTNUT ST., P H I LADELPHIA. 
Send for Illustrated Circular and References. 

L. ::a4:AN" ASSE, 
UIPORTEB AND MANUI!' ACTURER, 

88 Madison Street, Chicago, Ill. 

ARCHITECTS' AND SURVEYORS' SUPPLIES. 
Drawlnlr Tool., Papen, Tape., 

Chain., Colon, Ink., ete. 

Improved LEVELS fer Builders anel 'ruIDg. 
Illustrated Catalogues Sent on Application. 

189 & 1 9 1  La Salle St., 

CHICAGO, ILL. 

Front 8i Ornamental 

Architects, Contractors, Builders 
Should not tall to examine the merits of 

THE ORMSBY SASH BALANCE. 
IN O LD  I!'RAMES. IN NEW I!'BAMES. 

RUTHERFORD'S 
METALLIC PAINT 

WAR RANTE D NOT TO 
FADE, SCALE, OR CRACK. 

BBQ1JIBES NO DRYER. 

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

Cast I ro n  Cas and Water Pi pes 
I � to 48 I N C H E S  DIAMETER. 

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 

G-LOUO::mSTEEl. ZEl.OM �OEl.:K.SJ 
C LO U CEST E R  CITY , N .  J. 

SAMUEL R. SHIPL"EY, Prest. JAMBS P. MICHELLOlf, 8ecy. 
HENRY B. OHEW, Treas. OFFICE, WILLIAM SEXTON, supt. 

6 North Seventh Street, P h i ladelphia. 

The H. Edgar Hartwell Company, 
LEADED GLASS MAKERS, DECORATIVE PAINTERS, ART FURNITURE, &C. 

19 We.t IIl1d Street, New York City. 1418 11' St., Wa.hlnK&on, D. C • 
.A.�or:E.or:EC :E"':EoA.8or::BJa. �o� .A. _P::BJC:E.A.:EoTY. 

GLAS S PHILUP SEMMER " COMPANV_ PL11��8H!.�!E�!esq�L�S GNLASEWVOS DRePKat 
WRIT E FOR QUOTATIONS. • 

EUREKA SPIRAL SCREW DRIVER. 
Will drive a screw by pushing on the end of handle in 14 of the time of the old 

nings & Co.� N. Y. A��!B, and all the principal Hardware Dealers throughout the 
sizes, price :lor each � and SUO. 

Barnes' Patent Foot-Power Machinery. 
Complete OuUlts for Actual Workshop Business. Lathes for Wood of Metal. Oircular Saws, 

Scroll saws, Formers, Mortisers, Tenoners, etc., etc. 

OOM'TEl.AOTOEl.S AND BUZLn::mEl.S 

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

Builders use our Hand Circular Rip Saw for the greater por­
tion of their ripping in preference to carting their lumber to a 
mill within five minutes' drive from their shops. The same is 
true in regard to scroll sawing. mortl8ing, tenoning, cutting 
stuff for drawers. boxes, etc. 

Builders using these macbines can bid lower and save more 
money from their contracts than by any other means. 

Read the Following Letters from 

Builders : 

CLARENCE carpenter and builder, Morristown, N. J., says : " I  have had oue of 
Circular Rip Saws about three months, and am much pleased with it. Have done the 
15 houses in that time, which 18 over 40 miles through inch boards. Have 
plank. Table Is also good for rabbeting ; have rabbeted all jambs and sawed 
all drips for 200 windows." 

ALEX. SHIELDS. Lima, Ohio. Sept., 1882. says : .. A few days since, we had 
some 150 small drawers to make for drug store ; the steam power mill wanted 50 cents each for making them. With my foot power machinery I made 
them and saved 825 above good wages on the job." . 0 I if desired. these machines will be sold ON TRIAL. The purchaser can 

Superior to WEIGHTS and COR S have ample t�me to test them in hls own shop and on the work lie wishes them 
• to do. Descnptive Catalogue and Price List Free. 

O R M S B Y  SASH BALAN CE CO., W. 11'. & JOHN 
92 UTIOA 8TREET, B08TON, MA88. No. 109-1 DIaIn St., 

1 1 3 LIBERTV STREET, NEW YORL ---------------------------------------------------------------

ER:S 
SLI DING �IHI��G[R 
HAS OUTLIVED 

Sllver Medal on Tools Awarded by Amer. Inst. l886. Medal " Superiority " for 

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

PATENT FOOT POWER MAgHINERY. 
THE LATEST AND MOST IMPROVED. 

Scrol l Saws, Circular Saws, Mortisers,  Lathes, &c. 

THE EMPIRE SCROLL SAW. 
Cut. a in. Thick, Swings 24 in. Has Upright 

Drill, Tiffing Table, Powerful Treadle Motion 
Cuts Rapid, tlnd is Easy to Operate. 

' 

PIICE, complete, $!aG. Without Drill, $!a0. 
This Machine will pay for itself in a short 

time-read the followinc : 
JACKSON & LAW, Carpenters and Con­

tractors, BEAVER FALLS, PA., write : We are 
w�/I pleased with the Empire Scroll Saw. 
We made a test of its capacity when we had 
it "on tri" I," in cutting Brackets from z inc" 
pin� plank, and �arn�d $,f..zS in 6 hours, af­
ter t!�ducting the cost of material, comput­
ing at the price we would have to pay at the 
Planing Mill for the same brackets. 
KachlDel 18Dt OJ!. !rial. Catalogue Pree. 

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

MA \'", 1 887. . ! Of G e r m a n, Swiss, and 
American make. Drawing nraiIn� Boards, T Squares, ColoI'!!. 
Inks, Tracing Cloths and Instrnmonts Papers, T h u m b Tacks. 

Rules, Tapes, etc. • Albert Levy'a I're",,10 Blae 

Hn�inoors' 
8nDDlios. 

! Preee.. P ........ 
THE BlIIST IN THE WORLD 

FROST & ADADIS, 
Impor&er., 

37 OORNHILL, B08TON, 

MA88. 

Catalogue Free. 

Bibb's Celebrated Origin. 
BALTIIlIOBE 

J'IRE.l'LACE HEATERS, To warm upper and lower rooms. The handsomest, moat eoonomica1 
Coa1 8tov8s ln the world. 

B .  C. B I B B  .. SON 
Foundry Office and Salesrooma, 89 and 41 Light Street, Battl_ore, BeL IlAaBLElzED SLATS IIAKT1Q& __ lor Cir-. 

Patented September 15, 1885. 
Moorish Fret - Work, 

-0_ 
INTERLACED WOOD-WORK, 

Spiral Mouldings and Balusters. 
C. S. RANSOM & CO., 

CLEVELAND, OHIO. 

J ameB N. Stout. "4 WeBt 23dSt., NewYorkChy. 

ESTABLISHED 18M. 

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

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

A SPECIALTY. 
Manufactory, 381 to 398 S. Canal Street, Chicago. 

The above cut is of Greenhouse Boiler, meeting 
with uDiversalsuccess wherever placed. Estimates 
gladly 1'urnl8hed for any capacity. 

P E T EI R.  D E "V' % m' E ,  
387 8. OANAL 8T., OHIOAGO. 

AUT�MATI� 
A IR V A L  V B. 
For STEAM COILS 

and RADIATORS 
Binet Ind Indlred. 

Most Simple and Reliable Air Valye 
Made. NothlnK to 
Oet Out of Order. Ha. No Moyable Piece. No Loose 
Thimbles to "I, Off. 
EYery Valye Is Tho,," 
OUKhl, Tested, and 
Warranted to OIYG 
8atlllfactlon. 

Thos. L. McKeen, 
EAaTON, PA. 
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THORN SHINGLE & ORNAMENT CO. ,  
SOLE MANUF ACT D'RERS OF 

T he Best and O h eapest M etal l i c  R oofi ng 
�!LES A.D SRI.GLES 

YET O F F E R E D  TO T H E  B U I LD I N C  TRADE. 
The Horseshoe Spring-Lock Shingle (patten's Patent) just out. Th is  Shingle can be put on in one-half the time it requires with 

any other shingle now in the market. Is cheap, durable, secure. thoroughly water-tigbt and makes a good appearance as a roof 
covering. Two (2) sizes. 

-HORlT'S PATElTT ROOFIVG and JALL TILES the most perfect and Unique Roof� Gable, Tower. and Wall c�vering, 
1 11 11 11 , �et produced in metal. On the roo!: in appearance they are like terra 
cotta earthen tiles, and are better, and half the cost. Four ( designs or sizes are made. 

iii 

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's Patent Roollng Tiles. THORN SHINGLE & ORNAMENT CO. l i&h '" Callowhlll S&ree&., PhDadelphlll, Pa. Borseshoe Spring-Lock Sbingle. 

No. � PODY Planer. 

WOODWOR KI N C  
MACH I N E RY. 

No. � Saw Table. No. 1 Varle'y Moulder. 

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

ROOFING + SLATE.  
The AMERICAN BANGOR SLA. TE CO. , 

Miners and Manufacturers of best Pennsylvania Black Roofing Slate, 
BANGOR. PENN. 

Address correspondence to J. EDGA.R MITCHELL, See'y aDd Trea •• , A.lleDtown, Pa. 

For Hotel and Steamship use, oonstructed of 
Wrought Iron ; also RaDge SuppUes. 

W O O  D W A T E  R P I P  E. Manufactured by P. KEARNS & CO., 37 No. 2d St., Phlladelphla. 

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

�A�B OF I FIRE-PROOF MATERIAL . 
Of every de6crlptlon. Hollow Brick made of Clay for i Fl8t 4���lIf�:-:;�:" ::::

, e
�rous 

omee ud Beplt, 'iO E»t i3d St., New York. 
WORKS, PERTH AMBOY, N. J. 

HODCE'S 

Univursal An[lc Union 
PATENTED. 

Combining an elbow and 
union, and can be set at 
any angle at which it Is de­
sired to run the pipe. 
".UrangAn • Wholesa'e " .... ta, 

IOLLII'rQltI lUCEnt! CO., is Water lit., rl'l'CHBVIG ,KASS. 

" "'''' """""" � ----"-G 
. __ L ' j H T N I N . 

A.Wyctol & SOB, 
E L M I R A, 

LE�AB�AR.S, 
WITH RUBBER HANDS AND FEET. 
na KoIINatva!, ComfGrt&ble 011 Durable, 

Thou ..... da iu Dally Use. 
Na .. Patlmta oII lmportam lmproVIlII_ H�Ii��' U. S. Govt Manufacturer. I II .Pamphletof ,60 Pages SENT FREE. 

A. A. MARKS, 
701 Broadway, New York City. 

����'RUSH. 
8t1tute. A lellltlm .. te artists' and® draullhtsmen'. t.ool. Applies color hy a jet of  air. Greatly economizes time in mecbanical, ena-ineering and archi-
tectural draullhtlnll. Send for de-
����:eaAul�'t.�lll�c1.'lo��r.i.CO. 

O�.A.�2E.'" 
Ventilating, Drying, and Exhaust Fans. 

M-Page CatalogUe Free. 
9EO. P. CL.!BK, Box .1, Wl8dlOr Lockl, Ct. 

ji;iiiiiiiiill t �daf� 
1I S e 8  o f  

Archltects,Bullders, 

��':,tt�:"FaJ"<;"��: 
and others. Simple 
In c o n . t r u c t l o n. 
�·urnl.hed with or 
w i t h o u t  com pas •. 
Will c o v e r  more 
points than any 1011'-
f�ce� ::':t,!�en��� • h 0 r t dl.tances It 
will do a l l  that I s  
required o f  an ex-1)':n.lve Instrument. 

a:J�rl'��f.tC��:� 
JOHN W. HARMON, Mauunaeturer, 

66 Haverlalll St., Boetoa, Ma_ 

E. &: H. T. ANTHONY &: CO., 
1$91 B'I"oadway, N. Yo 

Manufacturers and Importers of 

PHOTOGRAPH IC 
INSTRUMENTS, 

Apparatus and Supplies, 
OJ' EVERY DIC8ClIIPTlON. 

Bole Proprietors of the Palent 
Detective, Fairy, NOYIII, all. 
Blcycl .. Camera .. , and the Cele­
brated Stanley Or" l'late ... 

Amateur Oat8, .. ln Ilreat varle­
ty from tIJ.OO upward. Send for 
Cataloltue or call and examine. 

tlIafl �tJ y, ..... l!JItab­I�m oj buritIuI. 

maT �:E.::E.:a:::IiI:I:) 1087. 
L. d:J Z. J. � El: Z T m,  

-KAlIUlI'ACTUBBBS 0_ 
E DC E  TOOLS A N D  M ACH I N E  KN IVES 

COOPBBS', CARPBNTBBS' AND tfBIP TOOLS, etc., Jl'ULL LID OBUBL8, , 
3 1 4  EXCHANCE STREET BUFFA�O, N. Y. 

© 1887 SCIENTIFIC AMERICAN, INC.
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Shimer's Variety Moulder, with 
Surface Moulding Attachment. 

• • • • 

FOR SINKING 
panels with pattern guided b y  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 CHAN GE 
from Surface Moulder to Variety Moulder, disconnect the r<id that runs the incline 
on the T lever and pin it up. Run the housing up by means of the hand wheel until 

it stands above the belt line, remove the one spindle, substitute the other and set screw it to the hous­
ing. Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs the 
upper pulley, and the Machine becomes an Edge Moulder without having any of its parts unbolted and 
laid away. 

ROOFING TILE. YON "Ctlc .. tirc of the make up Of thy lICachi_, which '8 G8 8imple and ctlccUtle GS 
it " !lurG&le. - -

Bricks,Tiles -- A N D --T erra Cotta. 
RECENTLY PUBUSH ED 

A PRACTICAL TREATISE O N  THE MANU­
FACTURE OF BRICKS, TILES, TERRA COT­
TA, ETC. Including Common, Pressed, Or­
namentally shaped and Enameled Bricks, 
Drain Tiles. Straight and Curved Sewer 
Pipes, Fire Clays., Fire Bricks, Terra Cotta 
Roofing Tiles, Flooring Tiles, Art Tiles. 
Mosaic Plates, and Imitation of In tarsia 
or Inlaid Surfaces ; comprising every im ­
portant produot of clay employed in 
Architecture, Engineering, the Blast 
Furnace, for Retorts, etc. With the 
history and the actual processes in hand­
l ing, disintegrating, tempering, and 
moulding the clay into shape, drying na­
turally and artificially, setting and burn­
ing, enameling in. Polychrome colors, 
composition and application of glazes, 
etc .. including full detailed descriptions 
of the most modern machines, tools. 
kilns, and kiln roofs used. By CHARLES 
THOMAS DA-VIS. Illustrated by 228 en- . ,  
gravings and 6 plates. 8vo, 472 pages. 
Price $5.00. 

� By mail free of postage to any ad­
dress in the world. Reve'-:8ible Cutters for any sha� of mould made to order, and warranted to cut free and easy. 

For Circulars and full information, address, ABSTRACT OF CON'l'ENTS.-Cha\lter I. The 
History of Bricks. Chapter II. The Dltrerent Va­
rieties of Clay, their Characteristics, Quallties, and 
Localities. Chapter III. General Remarks con­
cerning Bricks : Enameling Bricks and Tiles ; 
Glazing Earthenware, etc. Chapter IV. Manufac. 
ture of Bricks by the hand ]ll'OceSS. Chapter V. 
Brick Machines. Chapter VI. lJ'ire Clays, Fire 
Bricks, and other products, and the necessary ma­
chines. etc. Chapter VII. Terra Cotta. Chapter 
VIII. The Manufacture of Roofing Tiles and Sewer 
Pipes. Chapter IX. Ornamental Tile�, etc. Index. 

&.AlY:UEx... .... &�XlY::mR. ,  
IIANI1F.itlTIIIlEB of the SHIIIF.B ClIlTlER HElDS and SPEClUL WOODWOUING II.lClHINEBY, 

pr An InUlltrat d Cinuiar, eontafnftlg the ftJlJ, 
Table of OontenU of thiB important book, will be 8ent 
free and free of postaqe to anll one in any part of 
the World 10110 1Df11.furni8h us 1Dith kiB addrelll. • 

prOW' laf'l/e CcUalogue of Practical atld lSclentl­
tic· B )oka, \l6 PIlfJU 8tKJ. and our other OataWguu Gtl4 �"'4T8. the tDhole together coveri'll(l eve", Branch 
of 8eUnee applied to the Arts, lI6ntlru arid free of 
poatage to anll one. in anll pat't of the World, whO 
iofU I16nd us 1Ii8 addna. 

HENRY CA.REY BAIRD &: CO., 
Industrial Publishers, Booksellers, and Importers, 

810 W ALNU'r ST., PHILADELPHIA, fA., U. S. A. 

M I LTON , P E N N .  

:m e  J .  JO:BNSON, 
:a.OOFZ1\Ta SX.A'Z·. 

Marbleized Slate Ma�tel., Slate Hearth., Sins, Lintels, e&c. 
EsTiMAT)lIS FURNISHED ON ALL SLAT1II WORK. 

Quarry,_ BANGOR, PA� Office, 18 Burling Slip, NEW YORK. 

I­
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"BUILDING" 
--AN--

Architectural Weekly. 
Published 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:--
MONTH LY N U M B E R .  

A s�l feature of these num bers will be Smali 

�e�i��i'Y and CUy Houses, with p�ans and 

Subscription, . • . • . $1.,5 a year. 
Sample subscription of three monthS, • 50 cents. 
Single Copies, • • • • • .  • • 15 cents. 

--:0:--

N E W BOO KS. 
A.rohiteotural Studies. 

'Vol.. xx. 
J UST P UBLISHED, PA RT 6. 

$500 to 52,500 Houses, giving perspectives, ele­
vations and plans, with specifications, bills of ma­
terials and estimates of cost. One Paper Portfolio, 
12 plates, Price, $ 1 .00. 
PLATE. I.-I House. 11.- 700 • 111.- • 
IV.- • 
V.- 900 • 

VI.-$1,OOO • 

PLATE. 
VII.-11,OOO House. 

VIII.-$1,OOO 
IX.-51,200 

XI.- ,000 
X'-ti,500 

XII.- ,500 
P.A.El.T 7. 

INTERIOR WOODWORK 
-I'OB-

HO USES OF MODERATE COST. 
One paper. porUollo, 51 .00. 

Plates XIII and XIV.-Two China Closets. with 
details. XV.-Parlor Mantel, with details. XVI.­
Book Shelves, w i t  h details. XVII.-Staircase 
Screen. with details. XVIII.-Two Bedroom Man­
tels, with details. XIX and XX.-Entrance Hall 
and StairCllSC,. with details. XXI.-BRthroom, with 
details. XXIl.-H a l l  Fireplace, w i t h details. 
XXIII.-Library Bookcase. with details. XIV.­
Dining'room Mantel. with· details. 

A Most Complete Work of Details. 
--:0:--

:M:O:n:mEl.:N' 
Architectural Practice. 

--:0:--
5'0. 1. -Vllfd.,' .lrehlteeL' • •  Dd BaUder'. Comp •• loD. .: A New, Enlarged, Revised, and Corrected Edition. S 

THE ARCHITECT'S AND BUILDER'S 8! POC��� P�2!,!!�OD i � A L�rgl �ouDtry HOUle in Det,U. 
Consisting of a short but comprehensive Epitome en 

of Decimals, Duodecimals, GeOmetry. and Mensu- ,8 
ration ; with Tables of U. S. Measures, Sizes, .� 
Weights, Strengths, etc., of Iron, Wood. Ston¢, C!I 
Brick, Cement, and Concretes, Quantities of Matel'J­
als in Given Sizes· and Dimensions of Wood. BriclF, II 
Rnd Stome : and full and complete Bills of Prices E-I 
for Carpenter's Work and Painting. Also Rules 
for Computing and Valuing Brick and Brick Work, 
Stone Work, Painting, and Plastering, with � V OCR­
bulary of 'rechnlcal Terms, etc! 

By FRANK W. VOGDES, AlI.CHlTECT, 
INDIANAPOLIS, IND. 

STEAM HEATERS 
-_�ND-

Steam Heating Appliances, 

Manufactured by 

Glob& Steam Heater Co., 
North Wales, Pa. 

� g, By B R UCE P R ICE,  Archt. 
I<.: This nuinber contains twenty-four 12x15 plates g: and full specifications illustrated by woodcuts and (D diagrams. ie One Large Quarto, 12xlo, Boards. 

Price, $5.00. 

J Architectu;� Studies. 
VOL. I. 

Enlarged, Revised. and Corrected; In one volume. 
368 pages, fuil bound, in pocket book form. 52.00 ; 
bound In muslin, $1.50. By mail, free of postage, 
to any part of the world. 

DENBY CA.REY DA.mD &: CO., 
Industriai Publishers." Booksellers, and Importers, 

810 WALNUT ST., PHILA.D�PHIA, PA., U. S. A. ·  Black Diamond Stool Domo Pnrnaco�. 
One Large quarto Vol., Cloth, Price $5. 

Containing 60 lar&re LUhographlc 
Pla&e., treallng ou the Col. 

lOWing Subject •• 
PART �.-LOW COST HOUSES, includinj!' prize des�s, with elevations, pmns, details, speCI­fications, blils of materials, and estimates of cost 12 large (llxl') plates of practical designs, costing 

from $500 to $3,000. A. -Great Repo.Uory oC Prac&leal and 
Scleotltic InCorlDatlon. • 

One of the Fullest1 Freshest;. and Most Valuable 
Hand-books 01 the Age, Indispensable to 

Every Practical Man. 
" .. � B0847. Prlee .�t':"w"!rtrt .. e '" •• 7 .44 __ In 

ALL SIZES. 

Patent Self-Cleaning Ash Pit 

Obvi!1tes labor, dirt, and an- . 

PORTA.BLE and 
BRICK SET. 

PART II.-STORE FRON�S AND INTERIOR 
DETAILS. 12 plates and descriptive letterpress. 

PART �II.-STABLES. Containing · 12  plates 
of Stables. suitable for village lots, ranging in cost 
from $300 upward. 

The Techno·Chemical Receipt . Book 
Contltning Several Thousand ReceiptS, covering 

the Lawst, most Important;. and most Useful Dis­
coveries in Chemical Technology, and their Practi­
cal APplication in the Arts and Industries. Edited 
chielly from the German of Drs. Winckler. Elsner. 
Heintze, Mierzinski, .Jacobsen,. Koller, and Hein­
zarling with additions by William �. Brannt. 
GradUlite of the Royal Agricultural College of 
Eldena, Prussia. and Willia m H. Wahl, Ph.D.(Heid.), 
Seeretar)'" of the Franklin Institute, Philadelphia, 
author of .. Galvanoplastic Manipulations." Dlus­
tl'ated by 78 engravings, In one voloume, over 500 
pages, 12mo, closely printed, containing an Im­
mense amount and a great variety of matter. Ele­
gantly bound in scarlet cloth, gilt. Price, $2.00. 
Free of postage t{) any address in the world. 

lloyance. Sure preven-

tive from fire eaused 

by hot ashes. 

O o m m on S e n s e  Clinker­

Crushing Grate. Great sav­

ing of mbor and fueL 

Perfect Dump. 

PART IY.-8EASIDE AND SOUTHERN 
HOUSES. 12 plates of designs for Cheap Hou.es 
with ample verandas, suited to a summer climate: 
Average cost, $1,500. 

PART Y. -OU�-BUILDINGS. Containing 12 
plates of desi�s of Small Stables. Summer Houses, PaviliNI8, PrIvies, Fences, Gates, .etc. 

W' A e(rooZar of 32 pagu, ./1010£1111 thel"'Z TabU 
of Contents of thill important Book, 116t1 bll ma'" 
free of ll08t<lge to a1111 one in anll part of th� WOTM 
10/10 1Df11. /UrniBh hill (&ddre88. . . 

DENRY CA.REY DAIRD &: CO., 
IIl<!nstrial Publishers, Booksellers, and ImPorters, 

810 W.A.LN1l'r ST., PllILADBLPHIA, P A., U. S. 4. 

Pateated and laaufaetured by 

The �choeD He�tef 
'D' �to,e �o. 

Offiu and Salesrooll 

1 � Harth Eleventh �t. 
PhiladelDhia. 

Each o� these parts may be obtained IICparately 
when deBlred. Paper portfolio, 12 plates and de­
scriptive letterpress, ,1 eGch. 

PRESS=== 
IlDproved PIUlDbID� A.ppllances. By .J. PICKBRING PUTNAM, Arcliltect. This work was 

printed last year in serial form in .. BUILDING " 
and has since then been carefully revised and 
brought out in book form, as being worthy.of more 
permanent form. With 91 illustrations. One octavo 
volume, cloth, price, 11.50. 

W. T. CO.STOCK, Publisher, 
8 ASTOR PLACE, l'fBW YOBK. 

© 1887 SCIENTIFIC AMERICAN, INC.
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JOHN WHEELER, 

-V ENT:I:L .A. T O :El.  .. 
Patented May 4th, 1886. 

For Bulk Wlndo,v •• 
Adapted for Dwellings, Stores, Hospitals, School Rooms, Of. 

flces, Public Institutions, &c., allowing ventilation without 
draught. Simple and readily adjustable. Mallufactured and BOld, 

v 
EVERY VAR IETY OF 

PLAIN and FIRE PROOF 
B'C':a.JJINC !'.6.!'3B, 

ASBESTOS PAPERS, 
Waterproof and InodoPOno Pape ... I'lain and (lo ..... 
•• ted (larpet Linin... Deadellln& Felta, u..o .... Ila· 
tem.., Tarred Board, &fl., &eo 

Two and T h ree Ply 
Keystone Prepared Roofing 

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

Dally Capacity 0'· Mil .. " 60 Ton •• 

WlIole8al8 and Retail, also Patent Right for sale for States, United ______________ _ 
States or Canada, address 
T. T. COHEN, 2 1 1  So. 13th St., Phila., Pa. ESTABLISHED �S43. 

Manufacturers of OR�����f��c:, 00. Stablo Fittin�s and Fixlnros, 
For de l ivered pri ces o n  Fir Floori ng-ti m bers not 
over 1 1 0  feet lo ng-Cl ear Spruce, F i r  and Red 
Cedar Lu m ber, Com mon,  D i mens ion ,  or Pattern. Red 
Cedar Sh i ngl es, Lo ng Spars and P i les.  

---·----ru�_t.nnI���j;jjjjjjIjjjjI ___ 

IMPROVED and PATENTED 

IRON, BBASS, BRONZED and NIClJlEL.PL!TlD 
POULTRY YARD APPLIANCES, ETC. 

Low estimates furnished to Architects, Bullders 
Carpenters, Masons, etc. C. FOXWELL, JB., Ii CO. , CARPENTEl!!�d BUILDER 

Mantels in Wood, Slate, and Tile, o RrtAM�!�:&:� US TI C Art1Stic ODen Fire-Places and ADD1Il'tenances, 

Catalogue Mai led on Application. 

SAM U E L  S. BENT &. SON .  

Redala frOID AlDerl_n In.Utale, 
And other Associations. 

P. O. Box 140. Cleveland St., Orange, N. oJ. 
SHOW BOOIl8 : 607 and 609 PuIIDIl hUdlDg, 

C H I CACO, I LL. 

N A T U R A L  W O O D  O R N A M E N T S ,  
PANELS, ROSETTES, BORDERS, CORNER BLOCKS, ETC., 

For Builders, Interior Decorators, Furniture Manufaoturers, etc. 150 Designs. 
Patent Pap7I"D. Center Pleee. and OroalDent •• 

Send 50 cents for board with 12 samples, $6 for board with 100 samples. Cat­
alogue on-application. 

No. 1 1 1  Chamber. St., NeW' York, N.Y. 

ALBERT KUMP Patentee and Manufacturer, 56 aDd 5 8  LEWIS ST., , NeW' York, near Grand Street Ferry. F:I:R.&T-OLA,&& 

�!��1��!� BIAT!IG APPARATUS. 
can���l'���-�eg·is the :t-t flnish for Hard,!",OO!i Floors. For sale J REYNOLDS ..A SON, by agents m all large Clties. Full mformation on application to . � 

THE BUTCHER FLOORING CO., Thirt th d Filb rt St 4- PHILADELPHIA, PA., 1 7  I Tremont Street, BOSTON, MASS. een an e ree,,&, 

MORSE ELEVATOR WORKS. 
Marae, Williama • C a .  

Successors to CLEM & MORSE, Passenger BUILDERS OF ALL KINDS Oil 

" Freight ELEVATORS 
Send for Circulars. 

OFFICE : 411 CHERRY STREET. 
W.rk. : Frankford Avenue, Wildey and Shackamaxon Street •. 

PHILADELPHIA. 
NEW YORK OFFICE : 108 Liberty Stre.t. 

PA8SE N C E R  E L EVATO RS, 
RANl1l!'ACTl1BED BY 

II O W  A R D  I R O N  W O R KS, 
:e ""C" :E" &' .A. :c.. 0 • N .  Y .  

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

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

P'&SSBNGBR aDd FREIGIIT, 
MANUFACTURED BY 

-MANUFACTURERS OF-

Steel Air-Tight Furnaces, 
KEYSTONE 

STEEL FURNACES. 
BRICK-SET and PORTABLE. 

pO'/' ..Anthracite 
and BUum.inous Coal 0'/' Wood. 

Our beaters are strictly first-class, made of the best material and workmansh;ip, 
and are supplied with the Reynolds' Shaking Grate, the bes.t labor and. fuel-savmg 
appliances. They are absolutely Gas. Dust and Smok� TIght. C?o�mg �ges, 
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 Planing M i llS, Sash, Door 
and B l i nd Factories and wood-workers general­
ly. U pon recei pt of busi ness card we will  send 
you a copy of our special " Planer " catalogue, 
now on press and will soon be ready for del ivery. 

COODELL a. WATE RS, 
3031 Chestnut Street, 

PHILADELPHIA. 

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

Name. aDd Addre .. must accompany all letters. 
or no attention will be paid thereto. This is for our 
information. and not for publication. 

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

IDllulrle. not answered in reasonable time should be repeated; correspondents will bear in mind that 
some answers require not a little research. and. 
though we endeavor to reply to all, either by letter 
or in this department, each must taKe his tum. 

Speela. Wrl"en luCormaUon on matters of 
personal rather than general interest ::annot be 
expected without remuneration. 

SeleDIUle American SUI,plemen,. rererred 
to may be had at the office. price 10 cents each. 

Book. referred to promptly supplied on receipt of 
pnce. 

MIDeral. sent for examination should be distinctly 
marked or labeled. 

(1) W. E. P., of Bridgeport, Conn . •  
asks how many pounds of water will a cn bic foot of dry 
granite absorb 1 A. Good granite will absorb about one­

half of one per cent of its own bulk of water. Hence a 
cubic foot of granite will absorb 0'005 cu. ft. of water. 
and this. at the standard temperature (62" Fabr.). will 
weigh 62'855 X 0'005 = 0'8118 lb. 

(2) P. L. desires to know how to mix 
cement so that it will not crack or chip off on the sur­
face. A. ThiR Is a general disease of cement pavements. 
and is due chiefly to impure sand. containing loam, etc •• 
and also to a non-intimate combination of the cement 
with the sand. The remedy Is obvious. 

(3) L. J. ,  of Chicago, suggests the use 
of hinged iron conduits to convey water from a point 
distaut four miles from the shore of Lake Michigan to 
the city of Chicago. instead of a tnnnel and a receiving 
crib. A. The latter would have to be built in either case. 
Admitting the possibility of making the hinged pipes. 
the natural query follows. How could such a system of 
piping be kept in repair' Leaks or ruptures in an iron 
main could not be repaired by a diver under water, and 
as for raising any section of the main after once iu 
position. it would involve such an ontlay of money as 
to more than pay the interest on a permanent piece of 
work. such as a Willi built tnnnei. Again, the longltn­
dinal strain on the joints would amount to an nnknown 
factor of danger to the whole conduit. and we believe 
It is an impracticable scheme. 

(4) J. B. N.,  of Shalam. Las Cruces. 
N. M •• asks for a formula for artillcial stone or cement. 
made without Portland cement? A. Artificial stone 
closely resembling natural sandstone in appearance, 
strength. and durability, can be made by cementing clean 
sharp sand with the double silicates of potash aud soda. 
The latter CAn be prepared by calciniug flints in the pres­
ence of carbonates of potash and soda. or, better, by the 
calcination of siliceous limestones. For au artillcial 
cement: Take two equivalents of lime, two of silica. 
and one of alumina, calcine them, grind to powder amI 
pack In barrels. to be kept dry until used. As soon as It 
is made into a paste with water, chemical action takes 
place, a double silicate Is formed into a compact arti­
ficial stone. 

(5) Query submits a drawing of two 
piers of equal base and height, but under one of them. 
which he calls .. B. " he bas placed a flooring of 2 in. 
plank. He desires to know which of the two piers will 
settle the most. and why. A. Thc amount of settlement 
under precisely the same loads will be the ssme. but 
the manner of settlement might be decidedly different. 
The pier B having the timber floor will settle more 
uniformly than A, because the advantage of the timber­
ing is its resistance to a cross strain with a trilling 
flexure. Timber footings secure uniformity of settle­
ment. not immunity. Where the piers have a small 
cross section. stone or concrete footings are preferable 
to wood. 

Anll pm/On having a MID in1l6rltion mall, without cliarge. 
COR8Vlt JCUNN .t CO •• Scieflti1lc American 0jJIc6. 
361 BroodwIJ'IJ. New York, for advlc6 how to obtain I a Patent or Caveat. Our Hand Book of InBtrvc­
tiorll relating to Patent, ,ent.free. 

The chief improvements In the l886 .. Trautwine " 
... ere those relating to railroad matters. .. Rail Joints " 
and " Turnouts," "Locomotives," '· Cars," and U Railroad 
Statistics " are new. " Trestles " and U Tum Tables " 
are greatly eutarged. 

For Sale-Machine shop plant, in operation. Best 
tools. Address Chas. W. Grlggs, 175 Dearbom. Chicago. 

Wanted-One pair of power shears. capable of cutting 
2 luch .quare Iron. They must be In good condition. 
Addres& the James Cunningham. Son &; Company. 
Rochester, N. Y. 

Engines and boilers. 1 to 4 H. P. Washburn Engine 
Co .. Medina. O. 

Power users should read and builders of power app. 
should advertise In PrYwtJr, 1l3 Llberty lltreet, N. Y. 

The Australian-American Trading Co .• 20 Collins St . •  
West Melboume. Sole agencies for American novelties 
desired. Correspondence solicited. Care of Henry W. 
Peabody & Co .• Boston. 

Wanted-A competent man to take eutire charge of a 
factory ... here metal Is cut. stamped, spun, and dra ... n 
luto various forma. Only p .. rtles of practical experience 
and undoubted mechanical ability need apply. An.wers 
must contain full detail •• with n .. me and references. 
otherwise they will haTe no attention. Address L •• P. 
0_ box 2.1Q4. N. Y. city. 

We desire the services of a thoroughly competent man 
to take the place of our present .ecretary. who Is obliged 
to retire on account of III health, and to assist iu general 
mauagement. Bxperlence and IIrst-class buslne.s quail­
IIcatlons ... 111 be required. and to the right person excel­
lent Inducemeuts ... 1II be oJl'ered. Great Western Mfg. 
Co .. mill furnishers and manufacturers of general ma­
chluery. Leaven ... orth. Kana. 

The Knowles Steam Pump Works, 113 Federal 
St.. Boston, and 93 Liberty St .• New York. have just Is­
sued a uew catalogue. In which are many ne ... and Im­
proTed form. of Pumping Machinery of the single aud 
duplex. steam and po ... er type. This catalogue will be 
mailed free of charge ou appllc .. tlon. 

For the latest improved diamond prospectiug drills, 
address the M. C. Bullock M .. nfg. Co .• 118 Lake St., 
ChlC&l{o, 111. 

Link BtUfng and Wbeels. Link Belt M. Co •• Chicago. 

The RaUroad Gautte. handsomely Illustrated. pub­
lished ... eekly. at 73 Bro .. d ... ay, New York. Speelmen 
copies free. Send for catalogue of railroad books. 

ProtectfOA for watchel. 
Antl-mallnetlc shields-an absolute proteetlon from .. 11 
eleetrlc and magnetlo Inlluences. ('.an be applied to any 
..... tch. Bxperlmental exhibition and expl .. natlon at 
.. Anti-MagnetiC Shield & Watch Case Co •• " 18 John St .• 
Ne ... York. F. S. Giles. Agt •• orGlle. Bro. & Co .• ChicagO. 
where full assortment of Anti-Magnetic Wateheo can 
be had. Send for full descriptive clrcntar. 

Presses & Dies. Ferracute Mach. Co .• Bridgeton. N. J. 

Woodworkipg Machinery of all kinds. The Bentel & 
Margedant Co .. 116 Fourth St •• Hamilton. O. 

Nickel Plating.-Sole manufacturers cast nickel an· 
odeo. pure ulckel salts. polishing compos.tlons. etc. t100 
"Lettie Wonder." A perfect Blectro PI .. tlng M .. chlne. 
Sole manufacturers of the new Dip Lacquer Krlstallne. 
Complete outllt for pl .. tlng. etc. Hanson, Van Winkle & 
Co., New .. rk, N. J., and 92 and IH Llberty St .. New York. 

Iron Planer. Lathe. Drill, and other machine tools of 
modem design. New HaTen Mfg. Co., New HaTen, Coun. 

Catalogue of books on civil and mechanical engln�e ... 
lng, electricity. arts. tr .. des. and manufactures, US pages, 
sent free. F. & F. N. Spon, S5 Murray St-, New York. 

For Sale-Patent No. 360,493. A new improved 
Dumping Wagon. For luformatlon address John Wag_ 
Der, Olean, N. Y. 

Timber Gaining Machine. All kinds Wood Work. 
Ing Machlnery. C. B. Rogers & Co., Norwich. Conn. 

Guild & Garrison's Steam Pllmp Works. Brooklyn. 
N. Y. Pumps for liquids. air. and gases. New eatalOllue (6) I. J. M., of Cleveland, 0.,  asks how uow ready. 

can a cellar bottom be made waterproof ' Cement alone Cllrtis Pressure ReJrnlator and Steam Trap. See p. 45. 
will not do. have tried it. A. The reason it would not do Iron. Steel, and Copper Drop Forgings of every de-
is becallse the cement was laid In Immediate contatt scription. Billings & Spencer Co., Hartford. Conn. 
with the clay. A good plan is to excavate the cellar We are sole manufacturers of the Flbroll8 Asbestos 
about one foot below Its present deptil and replace the 
clay thus taken out. either with washed coal cinders 
rammed down with a heavy malli. or place a layer of 
broken stolle rammed down compactly. or a layer of 
coarse gravel also rammed. Either one of these methods 
will insllre a good bed for the cement concrete flooring, 
which can then be Pllt down without any danger of the 
cement being .. killed " by the clay. If the soli is satu­
rated with water and springy.a good nnder drain is highly 
necessary to insure complete protection from dampness. 

(7) M. U. C., of Vernon, Mich •• wishes 
Information In regard to the propriety of mixing water 
lime with stone lime for plastering. A. Pure or fat limes 

Remov .. ble Pipe and Boller COTeringS. We make pure 
asbesto. good. of all kluds. The Ch .. lmers-Spence Co., 
419 and 421 Bast 8th Street. New York. 

Universal & Independent 2 Jaw Chucks for brass work. 
both box & round body. Cu.hman Chuck Co .• Hartford.(,'t 

Steam Hammers, Improved Hydraulic Jacks. and Tube 
Bxpanders. R. Dudgeon. 24 Columbl .. St .• New York. 

60.000 1!JmM'801/," 1886 CF' Book of superior saws. with 
Supplement, seut free to all Sawyers aud Lumbermeu. 
Address Emerson. Smith & Co., LImited. Be .. ver )'alls, 
P .... U. S. A. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co .• 112 Liberty St •• Ne ... York. 

are the most economical and safe. Hydraulic limes re- .. How to Keep Boilers Clean. " Send your address 
quire great care in handling. The only advantage to be for free 88 �e book. Jas. C. HotchkiSS, 93 John St., N. Y. 
obtained in their use is a more nnlform setting of the 
mortar, but the advantage will not compensate for the 
difficulty In using it. 

(8) H. M. B., of Birmingham, Conn., 
inquires what the safe load per sq. ft. of surface sup­
ported by angle iron beams. II in. by 2 in. by 3-16 in., 
�paced 2 ft . •  and length between supports 10 ft. A. The 
ultimate uniformly distributed load which such a beam 
will bear is 1,052'8 lb . • and the safe load is 35(}·9 Ib. 
The load per square foot, as the area called for by the 
spacing given, is 35(}'9 + 20 = 17'54 lb. per sq. ft. If 
the load is concentrated at center of beam. the safe load 
will only amount to oue-half of the above. 

. The Holly Manufacturing Co •• of Lockport, N. Y •• 
Will send theIr p .. mphlet, describing water works ma­
chlnery. aud contalnlug reports of tests. ou application. 

'Niagara Steam Pump. 20 years before the public. 
Always IIrst premium. Adapted for all purposes. 
Norman Hubbard. Manufacturer, Brooklyn. N. Y. 

Reliable reports and opinions as to infringement and 
validity of patents rendered by W. X. Stevens. 705 G St., 
N. W. Washington. D. C. For three years the goveru­
ment expert In patent c.au.es. and twenty years an attor­
ney before the Patent Office. 

Machine drawing and deSigning. A. K. Mansfield, 
Chicago. 

Rod. pin. and dowel machines. 1.000 to 3,000 lineal 
feet per hour. Rollstone Machine Co .. Fltchbu1'll', Mass. 

Astronomical Telescopes, from 6" to largest size. Ob­
servatory Domeo. all sizes. Warner & S ... asey, Cleve­
taod, O. 

Split Pulleys at low prices. and of same strength and 

01' TIIB 

I dttdifit �mtritau 
POR l �". 

The 1I.1t Pepular SeleDtlle Paper III the World. 
Onl)' 13.00 a Vear, IncludluIlYe., .. e. Weeki,.. 1i!J NDmher. a Year. 
Thl. wldel,. clrcDlated and .plendldly nIunrated 

paper Is published weekly. ETery number contatns six­
teen pages of useful lntormatlon and a large number ot 
original engravlngll of ne ... Inventions and dlscoTeries. 
repre.entlng Engineering Works. Steam Machinery 
New Inventions, NOTeltles In MechaniCS. Manufuctnres. 
Chemistry. Electricity Telegrapby. Pbotoaraphy. Archi­
tecture, Agriculture, Hortlculture. NatnrallTlstory. etc. 

All  Cla •• e8 of II cader. lind In the SCIENTII'IC 

A)IERICAN a popular ruum. of the best sclentlllc In· 
formation ot the day; and It Is the aim of the publishers 
to llre.ent It In an attraetlTe torm. avoiding as much as 
pooslble abstruse term.. To eTery lutelllgent mind, 
this joumal a1I'ords a constant .upply ot Instruetlve 
reading. It Is promotive of kno ... ledge and progress In 
every communIty ... here It circUlates. 

Terlll8 ef Su becl·lptlon.-one copy ot the SCIIIN­

TlI'IC A�IERICAN Will be seut tor one vea1'-& numbers­
postage prepllid. to any subscriber lu the United States 
or canada, on receipt of ,hl'ee dol lRI·. by the pub­
lIshers ; sill: months. tl.60 ; three month •• t1.00. 

Clab •• -one extra copy ot the 8cIRNTII'IC AMERI­
CAN ... 111 be supplied /lI'atl.!or tlJM1l club o! .IIvuublcriben 
at t3,00 each ; additional copies at same proportionate 
rate. 

The safest ... ay to remit Is by Postal Order. Draft. or 
Express Money Order. Monoy carefully placed tnside 
of envelopes. securely 8ealed. and correctly addressed. 
seldom goes astray. but Is .. t the sender's risk. Ad­
dress all letters and m .. ke all orders. drafts, etc •• pay. 
ahle to �'t:TNN � 00 • ., 

36 1 B roadway, N ew York. 
T :El: JID  

Scientific American Supplement. 
Thl. Is a separ .. te and dlsttnet publ1catlbn trom 

TIlK SCI EXTII'IO AMKRICAN, but Is uniform therewith 
In size. every number containing sixteen large pages. 
THB SCIKNT'l'rc AM ERICAN SUPPLElIllJ:NT Is publillhed 
weekly. and Includes a Tery wide range of contents. It 
presents the mo.t recent papers by eminent ... rlters In 
all the prin�lpal departments of Science .. nd the 
Useful Arts. embractng Biology. Geclol!Y, Mineralogy. 
N .. tural History, Geography. A rchlllology. Astronomy. 
Chemlstr1. Eleetrlclty. Light. Heat, M echanical Engi­
neering. Steam and RaIl ... ay Bnglneerlng. l'>lIning. 
Ship Building, Marine Engineering. Photogrnphy, 
Technology, Manufacturing Industries. Sanitary En­
gineering. Agriculture. Horticulture, Domestic Econo­
my. Biography, Medicine. etc. A vast amonnt of fresh 
and valuable Information pertaining to these and allied 
subjeets Is given. the ... bole profusely Illustrated with 
engravings. 

The molt (mJl6f'fant En9inuring Work8, Mechanisms. 
and Manufactures at home and abros.d are represented 
and described lu tbe SUPPI,JC1(ENT. 

PrIce for the SUPPI,EMBNT for the United States and 
Canada. �.OO a year. or one copy of tbe SeIENTII'IC AlI­
II:ltICAN and one copy ot tbe SUPPLEMKNT. both mailed 
tor (lne year for '7.00. Address and remit by poatal 
order. express money order. or check. 

IUUNN &; Co .. 381 Broadwa,.. lifo Y., 

Pllblishers SCIICNTII'IO AJn;ltICAN. 

To )torel .. n Su b.crlbe .... -Under the facilities of 
the Postal Union. the SC'BNTIl'IC AMER ICAN Is now sent 
by post dlreet from New 1" ork. With regularity. to sub­
scribers In Great Britain. India, Australia. and all other 
British colonies ; to France. Austria, Belgium, Germau,.. 
Russia. and all other European States ;  Japan. Hrazil. 
MeXico. and all States ot Central and South America. 
Terms. when sent to foreign countries. Canada excepted, 
... gol:!, for SeIENTlI'IC AMKRICAN, one year ; 19. gold 
tor both SCIlINTn'IC AlIll!:RlCAN and SUPPLDBNT tor 
O'le year. This Include. postage, which we pay. Remit 
" r  DOStal or express money order. or draft to order ot 

MUNN &; CO .. S61 Broadway. New York. 

Building Plans and Specifications. 
In connection with the publication of 

the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and S\lecifications for Buildings of 
every kind, lDcluding Public Buildings, 
Churches, Schools. Stores, Dwellings, 
Carriage Houses. Barns, etc. In this 
work they are assisted by able and ex­
perienced architects. 

Those who contemplate building. or 
who wish to alter. improve. extend, or 
add to existing buildings. whether wings, 
porches, bay' windows, or attic rooms. are 
invited to communicate with the under­
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Addre88 

M U N N  &; ('0 •• 381 Broadway, New York. 

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

MEMORIAL WINDOWS 

GLASS WORK DECORATIONS 

Designs and Estimates submitted. 

(9) W. E. W�, of Askada, Mason Co • •  
Wash. Ter . •  desires to know how t o  protect iron water 
pipe from rllsting. A. The practice In the East is to have 
the pipe well galvanized, and then painted with a heavy 
.. .oat of mineral paint. or to dip the pipe. �o as to cover 
the external surfaces, in coal tar heated to 300" Fahr. 
Precaution must be taken, however. to thoroughly clean 
the outside surface befare the dipping Is done. 

appearance as Whole Pulleys. Yocom & Son's Shafting LOUIS C. TIFFANV. Pres. PRrNGLB MITCHBLL. M'm'. 
JOHN C. PLATT. Tr,tU. 

(Oontinued on page x.) 

Works. DrlnI<er St., Philadelphia, P... JOHN Du FAIS, Sec. 
Send for catalogue of 8eientlllc Books for sale by 

Munn & Co .. 361 Broadway. N. Y. Free on application. 333-335 Fourth Avenue, New York. 

MAY, 1 887. 

WORCESTER'S UNABRIDGED Oi,ARTO DICTIONARY 
With or without Deulson's p .. tent Index. 

:&leU .. 't1.o:n of 1887. 
E N LA R C E D  

BY THB ADDITION 011' 
A Now Prononncin[ BioID'aDhical Dictionary 

of nearly 12,000 personages. and 

A Now Pronouncing Gazottoer of tho WorllL 
noting and loeatfng over 20.000 places. Contallling also 
Over 12. 600 New Words, 

recently added. together ... Ith 
A. Table of 6,000 Words in General Use, 

with their SynoDymes. 
THE NEW EDITION OF 

Worcester's Dictionary 
Contains Thousands of Words not to be 

Found In any otber Dictionary. 
mutrated with Wood Cuts and Full Page Platss. 

The National Standard of American Literature. 
w�Tit�r�i�1r�t'h'erL�::,,!:��'A':"���' a�[���: 1�':8 :r'l[;::J�rit 

';!t 
tt":·:�t�:.!:�y

u�Ft
e
h�f

l:�df�:� ..nd flWl8J>llpet'8 of the country and of the N .. tlonal De­partments at Washington. 
Oliver Wellden HolmelJ 8ay., 

" Worcester's Dictionary has constantly lain ou my 
��I�c��!r g;':s�t'!:.;:�,�r's reposed on my ahelves 

The Recognized AUthority on PronunciatioB. 
Worcutt.r', Dletlonary presents the aecepte4 usage of ���P;:

b��r·r�'��' tr':.10�s�
s
E�:�:tr������r�t�l� 

lips, Garfield, Hillard, and others. Most clergymen IWd 
lawyers use Worcester as authority on pronunciation. 

Frolll Hon . Cha ... Sumner. 
U The best authority." 

From Hon. Edward Everett. 
.. His orf/wf1raph1/ and pronunciation represent, a. far as I am aware, the most approved usage of our language." 

From Hon. Jamell A. Gal·field. 

la�i�:,n�:ll����J�.:'::�� :�����5r of the English 
From lion. Alexander H. Stephen8. 

.. Worcester's Dictionary is the standard with me." 
For sale by .. n booksellers. or will be sent. carriage free. 

on receipt of the price by 

J. B. LIPPINCOTT CO., 
PU BLIS H E RS, 

710 and 71 'Z Market St., Philadelphia. 

[Extract from a report of a Committee of 
the American lnatttute of Architects upon 
"American Architectural Jourual8 " in general, dated AprU 15, 1885.] 

"At Boston. Mass. is Issued the AHERIOAN ABcm­
TECT AND BUILDING NEWS. a weekly of the first class. 
and. it must be acknowledged, the only journal in this 
country that can compare f .. vorably with the gre .. t 
London architectural publications, Itls very lioomlly 
Illustrated with full-page lithographic Impressions of 
the lateot designs of our most noted architects • • • •  " 

SUBS( ' R I I'T ION llATES • 

Imp��r!tf;:!:ttfJ�h�:,? :r d'(tl'pr.�n;·':RI·. Re'Wl�I��.:i�j��itl::' �(t JY{ J'e'i-";ellr. 
TICKNOR &: COM PANY, 

lUI TREMONT STREET, BOSTON. MASS. 
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J .  RAYNER, 
Importer and Dealer in 

• •  
V11 

�ak:l.n.g �aoh.:I.n.ery. 

I M ACH I N ES OF 1 0,000, 215,000, 150,000 B R ICKS P E R  DAY CAPACITY. 
ERECTED SUBJECr TO TBIAL Alm APPROVAL. 

OEE.A.Do!EEJER.S, EJR.OTEEER. .., 00., 
PHILA.DELPHIA., lI'ltly-.econd 8t., below Lanca.ter '&'ve. 

, � E T A. L S :EE. Y L X G- :B: T S  
And Ventilators, Galnnized Iron Col'Dices, 

Corrugated Iron Tin Shingles. 

sa\\\\ttUU�G,ett"U\\. 
tt\",a 'et�mata\\\\l. 

'1\\\\e \\U�!6 te\\at. 
i"u\\1 .  tucu"u\a, 

'1a\\\\\\' t\\ett1 ,  
oa\, &c., 
l\\ 't\\\t\"t�'tS. 

Cabinet 
Woods 

-V e ""  e e r S, 
Al l  kinds of BRACKET WOODS. 

----------- �-----------------

YARD,  MILLS and OFFICE, 

Foot Houston St. , E. R. ,  

NEW YORK. 

275-289 East 20th St. , 
CHICAGO,  

ILL. 

E. VAN NOORDE N  & CO., 
383 Harrison Ave. BOSTON. 

F I R E - P R O OF_ rnms is the perfected form of portable Roofing, manulactured by us. T for the past twenfiy-seven years, and is now in use upon roofs of 
Factories, Foundries, Cotton Gins, Ohemical Works, Railroad Bridges, 
Cars, Steamboat Decks, etc., in all parts of the world. Supp'lied ready for use, in rolls eontaining 200 square feet, and weighs 
with A�bestos Roof Coating, about 85 pounds to 100 square feet. 

Is ada.pted for all climates and can be rea.dily applied by unskilled 
workmen. Samples and Descriptive .Price List free by maiL 

H. W. JOH NS MANUFAOTU RINQ 00., 
SOLE KANUl'AOTUlIBBS 011' 

B.W. Johns' Fire and Water-Proof A.sbestos Sheathing, Building Felt, 

.&abeatos Stea_ Paeking., Boiler Covering., Liquid Paiat., Fire-Proof Paint., etc. 

VULCABESTOI. Moulded Platon-Bed P .. ldag, Rlap, Gasket., Sheet; PaekinC, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. cH'CAa'· L£lLlII.ELPH'A. 

Trade W ' N  A R BLINDS and SHUTTERS F W.  DEVOE & CO �- armn s alural s»halt oofin!. BIiDd'�T�OD �uRi"""" '" · � FINALLY PERFECTED AND TESTED BY TEN A D M I XED lIIark. YEARS OF PRACTIOAL USE. ESlRABLE 
Over 15,000,000 square feet, or 350 acres, of this roofing have been laid within the 

past ten years. Superior to all other for flat roofs. 
Much more durable than coal tar materials, because it remains practica.lly 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. 

" OOTX') posi "te " FWe1"t 
FOR R OOF FOU N DATIONS. 

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

Send fo:r C1:roul� and S�ples. 

Warren Chemical and Manufacturing Co., 
114: JOHN ST., N. Y. 

T H E P E R F E C T  

STEAM and 
101 MILK ST., BOSTON. 

COM B I N ED 
WARM AI R 

IMPROVEMENT. 
PAI N TS -:0:-

Our outside work is put We desire to call attention of consumers to tbe fact that we guarantee our ready mixed paints to be made 
to_ther with paint. only of pure linseed oil and tbe most permanent pill-e '- ' 

ments. They are Dot II ChemICal," II Rubber," " Patent." 
or I I  Fireproof." We use no secret or patent method in 

-.0.- manufacturing them by wblcb bea,lne and water are • • made to serve tbe p_nrpGse of pure linseed oil. Sample 
cards, containing 00 desirable sbades, sent on appllca-

We also manufacture tlon, . _ III DRESSER DOORS 
AND 

OUTSIDE SHUT­
T�RS. 

-:0:-
F I N E  V A R N I S H ES, 

WOOD F I L L E R S, 
WOO D STA I N S .  

ARTIST'S MATERIALS, 
MATHEMATICAL INSTRUMENTS. 

pa�t:!�es of our dilferent departments to responsible 

PENFIELD & VAN AUK EN , OSW6!O, 1(. Y. Cor. lI'o1&on and I comn, Devoe " Co. , 
William StB., 1 76 Randolph 8t., 

N E W  Y O  R K.. CHICA.GO. 

H EATI NO APPA R ATU S. 
This apparatus is more powerful than any yet intro­

duced to the public, and is constructed with a view to 
SimpliCity and facility of erection and operation, and is 
thoroughly durable. 

Portable I 8 sizes. ll8, 82, and 86 inoh. 

This is the best made for the following reasons : It 
produces a larger per cent. of Combined Warm Air and 
Steam Heat with a given amount of coal than any 
other made. 

From Apparatus in operation we will show its effect­
iveness and furnish testimonials. 

Parties wishing 

Heating Apparatus 
will please send for 

:c:..:r.. "O"S'J:'� 'J:'ElD C.A. 'J:' .A.:r..OG�El • 
• • •  

W E I R  &. N I XO N ,  M a n ufactu rers, 
1 4 1 0 & 1 4 1 2  North 6th Street, Philadelphia, Pa. Brick set 3 sizes, 36, 40 and 48 moho 
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To Arohiteots, Builders, House- Painters, Deoorators, Boat-Builders SAMUEL H. FRENCH JL CO., and Yaohtsmen desiring an ea;tl'emely tlurab16 Finish for W ood. .. 

Are superior to any Vftl'Io n;;";;;;==;;;;I=;;;;:OIl,. all clauell 
nlshes or Wood-Finishes In 
the market, for the folloW­ R�,a ullrln!r great dura-
ing rea.sons. viz. : 

The), p o a a e a a  more 

b o d y ,  higher lualer, 
greater realatlng p ro­

pertlea to atmoapherlc 

Inftuencea, a c l l o n  o f  

water and alkali, are 

more elaatlc, ,,,Ill not; 

acratch or mar, and are 

more durable. 

WOBKS : 
1 la 

Manufactured by 

H::H� !;:�!;::.::�:::: } STANDARD VARNISH WORKS ,  
D. ROSENBERG . SONS, 

Office, 207 Ave " u e  D, NEW YO R K. 
Send Cor Samplea and Full ParticulaR. 

MINERAL WOOL! 
I N D ESTR U CTIBLE. F I R E-PROOF. SOU N D-PROOF. 

F ROST-PROOF. VE R M I N-PROOF. ODORLESS. 

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

ings, Prevention of Frost in Water or Gas Pipes. 

(Patented May 29, 1883.) 

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

Western M i neral Wool Co., 
Box 1 23. C L E V E L A N D, O.  

JIIIES F.WOOIbCO �··� .. t.s� �.� .IID �C11lIlERS 
,� �MAM!yOf� 

TIl _AT AIiERICANPI,ECOYERINI --=-
.''l-AI B Pins 

STEAM G A S  U D  WA.TER 
--==f PI PES F=-

noD 1 0lIII&f 
These coverinJI:s buyond question are the best non-conductors of heat known to the scientific world. They 

are eas1lyappned, very durable, and Indeatructlble. Recommended by Engineers 8.lld Architects. 
INSU LATION OF HEAT. PROTECTION A GA I N ST FROST. 

FREEDOM: FROM: RATS, MICE, AND INSECTS. 

Many good Heaters have been condemned and thrown away for not giving a supply of hot air, 
when the fault was in the uncovered pipes in the cellar wasting the heat, wliich could have been saved 
with J. F. Wood & Co.'s Great American Pipe Covering. 

It sends the heat where wanted. It protects the woodwork near from fire. It Is a great saving 
in fuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire 
and water have no etrect on them. They do not powder dowtl, 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. 

York Avenue, Fourth and Cal lowhi l l  Sta., 
PHILADELPHIA, PA. 

PAINT MANUF AC'rUBEBS. 
Striotly Pure Lead, Zino and Oolors, Dry, in Oil, Japan, 

and Ready Mixed for Use. 
. . . . .. P E E R L E S S  

MORTAR COLORS 
BLACK, BROWlf, .UFF, .&.:ND "ED. 

::Ma,so:n..s' a:n..d. Eu...ilders' Su...:p:plies. 
SEND FOR CATALOG UE AND CIRCULARS. 

HOYT & BROTHER 
Manufaoturing 00., 

.4..'C'�0�.A., X%.a%.a. 
MANUFACTURERS OF 

M'�hiDlry for Working Wool 
Plaling Mill Machinery 

a Specialty. 
Sena. fc:r Os. talcg'ue. 

Architectnral Sheet-Metal Worts. -T.B:E- • 

1i�:ruMe��:oo::;;::,sBuri��=Ial�� 81R1lard Wood TnnIl� Go. 
Builders' LIght Iron Work. , , ' i'!I:,![ 5 8  B A.  Y S T R E ET, \\ '1 :r. s_ 'rHOBN, 
No. 1 201 Cal lowhil l St" Philadelphia, Pa, 

CHEN EY & HEWLETT, I 
Architectural Iron Works. : 

WROUGHT AND CAST IRON WORK FOR 
BUILDING PURPOSES. 

:'if. CHENEY. l OFJ'ICB { 201 BROADWAY 
C. HEWLBTT. r ' NBw YORK. 

Book giving strength of wronght-lron ll'irders, 
beams, and cast-iron columns mailed on applIcation. 

DR AWI N C  
I N STR U M E NTS , 

DRAW I N C  P A P E R ,  
BLU E P R OCESS 

P A P E R ,  
A M E R I CAN 

LIQU I D  I N K. 

of��t�::."!��e�n�:'f��i-;3s c:.r:J.0��e d�!:l.=� 
sent upon mention of this paper. 

G. S. WOOLIIAN, 
1 1 6 FULTON ST., 

NEW YORK 

THE VAN DEPOELE ELECTRIC IANUFG. CO., 
No .. 1 5, 1 7, 1 9 & 111 N. (lllnton St., 

(lhlcalro, Ill. 
EJeetrie Ughts aDd TraDslll&SloD or Power. 

We have the most perfect and economical 
Electric Motor for running elevators, fans. print­
ing presses, and other machinery, the most com­
plete Electric Uallway �Y8tem, and the largest 
number of Electl'ic Rallwaysln successful opera­
tion. Write forpart1culars, stutlng what you want. 

W !:dlaclo'f Eg:n�a..",,�L�c� ��'L 
'JOO Engrav Lightning mailing it. ings of Hydraulic American 
W E L L  WELL Well Works, 
T O O  L S. Machines. Aurora, m. 

Manufactlll'm'S and Dealers in Parquet and Inlaid 
Floors. Wainscoting, lfuJ. 

er. D'D'NJr:m:m .., 00 •• 

Wood Carpet and Weather Strips 
OF ALL KINDS, 

10� W.ablocton Street, • •  (lHI(lAGO. 
SEND FOR CATALOGUE. 

Factory, 2M to 212 South Clinton Street. 

'I , Jersey City, N. J. I 
MACHINE -TURNED 

IALUSTERS 
Various Sizes and Patterns Dove­

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

PEDESTAL and TURNED NEWELS. 

STAIR RAILS, 
Of all dimenSions, worked, ready 

to put up. 

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

ANDERSON & DICKEY 
Ar�hitl�ufil WOo� Turrl£ 

-AND-

Spiral Moulding, 

43 B r istol  St reet 
BOSTON, MASS. 

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

Legs, etc. 

Wood Mantels. Olllce Fittings, in­
terior Decorations, etc. 

Rope Moulding and Twist Screen 
Work, etc. Architects' Designs 

a specialty. 

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

THE BElfRY DIBBLEE COJlPAlIY, 
1W:ANTmLS, GR.AT:&JS AND Tl:L:DIS_ �rtistin 

Sl!1'ew Plate.. AtJ.fa.tah� DIe. 

t'Al'ALOGUE 
Send fol' ",. 

General Agency 

Lc�'s .Art 'rUes, �a�'. :::Elnl51ish 'riles, SLATE MANTELS. GRATES, FIRE 
PLACES, etc. 

F. }t. F. 

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

WELLS IROS. & CO., ORE.llfl�LD, 
SEND STAMP FOR DESIGN SHEET. MANUFAl'TURERS 011' 

266 .. 268 Wabash Ave. , Chlcag •• eBJ8. B. KLINE, Jlann'1r. '10 Nt. ad st., 'hIIa. l!erew B::l::e 1='i�'::'1I1'!':::"��'�":.hbdoto" 

TIIB CHILTON MFC. CO. Would call the attention of Arohiteots and persona d

e- 48 M · d L N Y siring a good artiole to their Pure Linseed Oil Pl\inta. aI DB anD The most durable and, therefore, the mOB , eoonumioal 
, • • in use. Sample cards of colors sent on applioation. 
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T�l!1 E3�A..:ox...:m"'Y" 

HANDY WAGON 

. -
The Be.' on Whe.I.. LIght. strong, convenient, and low priced. Hand,. to get Into and ont 
of. Hand,. for single horse or pair. Hand,. for one person or more. Hand,. to load or unload. 
&nd tor free eiretd .. r, " H_ to parch ... " direct f,o,n Matttlfact"r, '1'." 

BRADLEY & CO { SYRACUSE. NEW YO R K or 
6 3  M U RRAY S T . ,  N .W YORK, • 32 S, MARKET ST" BOSTON, 

Oompany of Amerioa, 
LARC EST I N  TH E WO R LD, 

ALSO, 

Best of Life Companies. 
A 'd  t P I "  only $5 per year to Pro­CCI en 0 ICles, fessional and BusineBB 

Men, for �ch $1000, with 815 Weekly Indemnity. 

Accident Tickets, :c;:�,�:ea��.:f� 
Local Agencies and Leadiilg RaIlroad Stations. 

.ALSO THE 

LEGS &; rAR.:MS, (ABTIl"I� 
WITH RUBBER HANDS AND FEET. ne KoltHatur&l, ComfOl'l&ble " Durable, 

Tho_d. In Daily U ..... , �1_H,." Patelltl .. Imporlallt Improvlllli. U. S. Gov't Manufacturer. rn. Pamphlet of .60 Pagel SENT FREE. A. A. MARKS, 
701 Broadway, New York City. 

Chandler A Farquhar, 
1 77 Wash ington St. , 

BOSTON, Agents for Pay's " Yaakee · CALWERS 
AND 

8ames' Foot Power Machinery. AND DBAL&RS IN 

..a.hlalsts' SDpplies of E,el'J IUDd. 
Bend two stamps for IIIU8. catalogue. 

ARTISTIC 
WOOD MANTELS AND MIRRORS, 

FURNITURE AND ART WORK 
A SPECIALTY, 

OLD ENGLISH STYLE. 

DESIGNED AND MAN UFACTURED BY 

S. HUET, 
1 8  So. Fifteenth Street, Philadelphia, Pa . 

B t L'f P I' In the market. Indefeasl­es l e o ICY ble. N o n-f o r f e i t a b l e, ------------------------------------

World-wide. ___ _ 

Paid Policy Holders, $13, OOO�OOO , 
Pays ALL CLAIMS Withollt Diaeount, and im­

mediately upon receipt of satisfactory proofs. 

Assets, , , , $9, 1 1 1 ,000 
Surplus, , . . $2, 129,000 
J! 1IE8  G, IA.Tl'ERSON, RODDY DEnIS, 

President. Seeretary, 

JOHN E. DOBBIS, lss't See'y, 

The O ld Bangor Slate Com pany. 
F. Co YARNALL, President, I. S. MOYER, Sec. & Treas., 

PHILADELPHIA. BETHLEHEM, PA. QUARRI ES 
Looated at Ea:o..gor;, Pa_ 

This Company is the original operator in the Bangor Valley, and continues to manufacture 
the Blue Roofing Slates which have become so celebrated for fi neness of texture and uni­
formity of color. 

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

r---________ ... _"lIbo-::-:-..... _OIl'DD�R(:::-:-:: ...... �. �� The Decorator + 

: .  PECORA . : MORTAR . :  COLORS · :  + and Furnisher. 
A magn ifi ce n t l y  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. 

""" 
J ... M: Sa&u, ... � .... -�­-

--

PECORA PAINT CO., 1 50 North 4th St" Philadelphia, 

ART STAINED GLASS 

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

The most successful magazine of its 
kind in this country, and it deserves all 
the prosperity it enJOys.-Bui!alo News. 

Yearly SUbscriDtion, $4.00. Single eODies, 35c. 

80 <1 82 East 14fh 8t. , NIJ71J-York. 

FOB CRURCHES, DWELLINGS, Eto. 
Keystone Stained Glass Works, 

an BOtr'rH 6th B'1'" l'lmA:DBLPBU. 
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THESE PAINTS 
Are composed of the best and purest materials, combined 
on different principles from any other liquid or mixed 

paints, and are of a higher grade than have ever before 

�ffered to the public, either in " paste " or liquid form. 

MAY, 1887. 

THESE PAINTS 
Are second to none in richness and permanency of color, 

beauty of finish, and durability. None but the purest 

linseed oil and the best pigments enter into their composi­

tion. 

Sam p l e  card s, and  pam p h let " M od e rn H o use Pai nti ng," free by m ai l .  

� We are pleased to answer inquiries from aU intending to paint, and to furnish sug­
gestions regarding either Exterior or Interior Decoration. Inquirers will please give infor­
mation regarding style, location, size, and surroundings of buildings. 

H .  W. J O H N S M A N U F ' G  C O . ,  
87 MAIDEN LANE, NEW YORK. 

175 Ra.ndolph Street, OmOAGO. 170 North Fourth Street, PHILADELPHIA. 88 Leadenha.1l Street, LONDON. 

80 L E  M A N U FACT U R E R S  O F  H .  W. J O H N S' 
Liquid Paints, Roof and Railway Paints, Pure Colors in Oil, Varnishes, Asbestos Fire Proof Paints 

Asbestos Roofing, Asbestos Steam Pipe and Boiler Coverings, Asbestos Fire ' 

"lIlofee anb {Queriee. 
(Oontinued 11'om page vi) 

(10) J. K. H., of St. Joseph, Mich. , 
asks for a cement to be used In patching up a leaky tin 
roof. A. The following bas been of great service: Equal 
parts of whiting and dry sand, and 211 per cent of litharge 
made into the conslatency of putty with linseed oll. 
It Is not liable to crack when cold, nor melt, like coal 
tar and asphalt, with the heat of the snn. 

(11) .. Stevens " says: Please give me a 
formula for making a cheap cement for ftoors and 
walks, also simple method of paving street with bricks. 
A. For a cheap tloor, lay to a depth of abont 2 In. a 
mixture of 1 part of Portland cement and 8 to 10 parts 
of short sand. Face up with cement and sand mixed, 
in the proportions of 1 part of the former to 2 of the 
latter. A ftoor or pavement subject to much wear 
sbould be covered deeper with the cement. Several 
other mixtures are given in the Sept. No. of our A. & B. 
edition. Brick pavements may be formed by laying 
hard bricks on edge in cement and sand, on a founda­
tion of 2 inches of the cement. The roadbed should 
be well settled before the cement Is applied. 

(12) W. H. P. asks: What is the best 
preparation to put on a kitcben door' The tloor Is 
BPruce, and has been painted yellow about four months, 
but Ia all worn o:tf, and looks bad. Do you know 
01 any cheap paint that will dry quick and be durable' 
A. To resist the considerable wear on a kItchen tloor, 
the paint should be of the beat quality. A cheap, quick 
drying paint will not answer. Rub down the surface 
and give three good coats of some dark color, such as 
Indian red or umber. Tbese are more durable than the 
lighter colors. Take eare that the ftoor is perfectly 
clean and free from dust and grease before putting on 
tbe paint, and allow each coat to become thoroughly dry 
before applyiua: another. The more durable job would 
be to stain the tloor, If you can get oft the old paint. 
To'do this mix 2 parts of Vandyke brown and one of 
burnt sienna with size, and apply with a large brusb, 
taking care to jl;et It well Into the grain of the wood. 
When dry, complete by applying a coat of copal varnisb. 

(13) J. B. S. asks: What is the best and 
cheapest roofing paint for shingles, to be painted befon! 
they are put on roon A. We should recommend you 
to use Rutherford's metallic paint, a most exooJlent and 
reliable article. 

(14) F. A. D. says: I am building a 
house, and propoee to shlna:le It, and use the rain water 
for general use. Would Dot the creosote stain be apt 
to make the water taste bad, What would be the best 
paint to use for the purpose, or would It be better to 
leave them unpainted entirely' A. The water will be 
better for general use if you leave shingles on roof witb­
out paint. The stain is Intended more for the vertical 
sides. 

(15) J. E. O.-A good way to save the 
old ceiling would be to screw " by 3 In. strips each way, 

and Water Proof Building Felt, Etc, 

about 2 ft. apart, or as near as the width of the room 
will permit. Insert in these panels a neat pattern of 
paper. Paint strips some warm color, to suit surround­
In28. This w\J) make a cheap paneled ceiling, and 
will look well. Strips may be scrateh beaded In center. 

(16) G. F. B. writes: Will you please 
give method of oiling shingles before laying' Is It ad­
visable to so treat tbem' A. It Is advisable to treat 
them with 011 before laylnK. Use linseed oil, put It in 
a large tub, dip the thick end of the shingle in about S 
Inches, and wipe oft with brush and let dry about 24 
hours. 

(17) B. & Co., of Huntingdon, Quebec, 
ask (1) for a rule to find height of truBB to length of span 
to bear a given load of from 4 to 5 tons. A. There Is no 
established relation between helgbt of truss to length of 
span, although for a Howe trUBB bridge the height Is 
about equal to or exceeds one-ftfth of the span. 2. 

Give height of truBB for a span of 75 ft. between abut­
ments, with proper size of lower and upper chord, posts, 
braces, and bolts for a Howe truss brid�, wood. A. 
Span 75 ft., rise 12 ft., namber of panels 10, upper chord 
number of pieces 3, size 6 In. by 12 In., lower chord 
number of pieces 3, size 6 In. by 14 In. An end brace, 
No. 2, size 6 in. by 11 In., center braces two, size 6 in. 
by S In. A counter, nUlllber one, size 6 In. by S in. 
End rods two, dlam. 2� in .. center rods two, size dlam. 
1" In. For a load which will not strain the timber to 
more than � lb. per square' inch. 

(18) G. H. H. asks for a recipe for mix­
IIlIt a paint to imitate cherry. To be used for In@lde 
work, and on wood which has before been painted. A. 

One part of lac varnish mixed with nine parts of 
ground cinnabar forms a rich colored paint, which 
answers well for imitating red cherry. 

(19) E. K. asks : If you wished to warm 
a room by steam and the room Ia closed up, can you 
not raise the temperature of the room to a higher de grec than the temperature of the steam at boiler pres­
sure ' Of course, we mean heat by direct radiation 
through steam pipes ? A. You �.annot heat a room as 
bot 88 the steam at the boiler pressure. In drying 
rooms for japanned aud rubber goods, a temperature 
Is seldom obtained nearer than from 111 deg. to 80 deg. 
below the temperature of the steam In the pipes. 

(20) N. C. R.-The wood mouldings for 
picture frames are cut In a machine, bruBbed over with 
the plaster of Paris, and smoothed down with a steel 
trowel of the same form as the moulding. The plaster 
has a little glue mixed with It. For your blackboard to 
use with chalk use shellac varnish, lampblack, and 
powdered pumice : mix as a paint, and brush over 
quickly. For your artitlclal slate, use shellac varnish, 
lampblack, and finest 1I0ur of emery. Thin tbe shellac 
varnish with \III per cent alcohol, so that the emery will 
have a cuttln� surface. The exact proportions you 
must tlnd by trial. 

(21) S. H. B. asks : What is the difference 
between " quarter " and .. bastard " sawed lumber ? A. 
Bastard sawed lumber has the annual rings parallel 
with the surface in some part of the board or plank, 

and Is the ordinary method of sawing. Quartering Is 
sawing the log into four parts acroBB the center, and 
then sawing the quorters so that the annual rings will 
run out to the surface. It is not ecouomlcal for the 
lumber producer. Quartered lumber may be made from 
bastard by culling and sawing out the bastard centers. 

(22) T. H. T., Buffalo, N. Y., asks : 
What will clean lIy specks from hanging lamps' A. Old 
ale is excellent to wash any gilding with. It acts at 
once on lIy specks. Apply with a soft rag. 

(28) J. P. asks : Will you please give 
receipt In your next iBBue to make a whitewash that 
will stand the weather, and also what to color with to 
make a deep slate color' A. Slake � busbel lime, 
strain, and add a peck of salt dissolved in warm water, 
S pounds ground rice put In boiling water and boiled to 
a thin paste, � pound powdered Spanish whiting, and 
a pound of clesr Klue dissolved In warm water. Mix 
these well toaether. and let the mixture stand for several 
days. Keep the wash thus prepared In a kettle or port­
able furnace, and when used, put It on as hot as possi­
ble, with painters' or wbltewash brushes. Color to suit 
by adding sparingly of a dry pigment. 

(24) J. J. W. asks: What height and 
width inside should a brick cbimney be made, to give 
su1Jiclent draught t.o burn tan bark after being bleached 
and not dried; Length of boiler being 14 feet over all, 
tubes 12 feet 10nK. 86 In number, 2� Incbes diameter. 
Furnace being double, i. ,. ,  double the size of an or­
dinary one. Have you any Idea as to what number of 
bricks it would require to build same' A. About 60 
feet high, or perhaps more, according to location for 
draught, and about 2 f�et square Inside at bottom. Wet 
tan burning requlrel! large furnace or oven capoclty, 
and exceptionally good draught. Such chimney will 
prohably take about 80,000 bricks. 

(25) J. R. asks: 1. What paper is used 
In making paper boats? A. The paper Is made specially 
for the purpose, In narrow rolls of varying thickness 
up to that of a thick cardboard, of 1lax, hemp, or wood 
tlber, according to the quality sought. It Is laid In suc­
ceBBive strips, _over a former, with glue or paste. 2. 
How is papler mache rendered waterproof? A. The 
waterprootlng Is generally shellac or a varnish. 8. How 
are leaves bleached, 8uch as ferns and oak? We have 
taken the SCIENTIFIC AIIEBICAN for ten years, and have 
not troubled you before. A. Leaves are bleached with 
a solution of chloride of lime and water, about one table­
spoonful to a quart of water. Add a few drops of 
vinegar; subject for ten to twenty minutes, then rinse 
In clean water, and dry between blotting paper. 

(26) H. S. S. , Jr. , asks: 1. Would it be 
dangerous, ln case of lightning, to run a wire cable from 
the roof of one block across the street to roof of an­
other, both roofs being tin '  A. Unless both roofs are 
well counected with the ground, the lightning striking 
one roof might be conducted to the other, thence 
through the house, dolnu; damage. 2. What result do 
we obtain by mixing a solution of acetate of lead Rnd 
a solution of sulphate of zinc' A. A precipitate of lead 
sulphate. 

(27) J. G. P.-A corrugated iron roof 
should be lined to prevent sweating, In places wbere 
the air Is liable

.
to become moist, or where many per­

.sons are congregated. Cover the frame with mat.ched 
boards, then lay the corrugated Iron. 

(28) J. P. asks (1) how to take the rust 
o:tf a bicycle, the rust having been on over a year. I 
have tried oU and sand, also oil and emery paper. A. 
Rub with kerosene 011 or �pirlts of turpentine. 2. Also, 
Is there any !K'lution to make steel shine just as if It 
was nickel plated' A. Nothing except polishing. 8. 
Also of a solution, when you dip nickel or sliver pieces 
Into it, it will gold plate them, without a battery. A. 
Wash thorouKhly a quarter of an ounce of gold chloride: 
then add It to a solution of 2 ounces potaBBlum cyanide 
In one pint of distilled water: shake well, and let stand 
until the chioride is di8801ved. Add 1 pound prepared 
Spanish whiting, expoee to tbe air till dry, and then 
put away In a tight veasel for use. When applied, it Is 
mixed Into a paste with water, and rubbed on the snr· 
face of the article with a piece of chamois skin or 
cotton tlannel. The surface of tbe article should be 
thoroughiy cleansed before the plating powder is ap­
plied. 

(29) W. F. B.-The trouble with steam 
tricycles Is not with the light engine, but with the heavy 
boller, water, and fuel. 'l'hey bave been built In En�­
land to run S to 10 miles an hour. We do not think you 
cau attach an engine and boiler to any ordinary tricy­
cle that wiJI be of much toervlce. The power stated 
would no doubt give the desired speed. Fuel, water, 
and attendance make the trouble. 

(SO) O. K. writes: 1. I would like a 
recipe for making a cement (with silicate of soda) for 
furnaces and stoves. A. This cement is prepared by 
mixing finely pulverized Iron with silicate of soda to a 
thick paste, and then coating the cracks with It. The 
hotter the tlre then becomes, the more does the cement 
melt and combine with Its metallic ingredients, and the 
more completely will the crack become closed. 2. A 
recipe for making a glue for labeling on tin. A. See 
answer to query No. 21, in SCIENTIFIC AlIEBlCAN, May 
9, 1885. 

(31) E. B. asks how to make paper for 
blue prints. A. See SCIENTIFIC AXEBICAN SUPPLE­
IIENT, No. 488, page 'nf11, for fnll details. 

FULL plans and specifications for any of 
the various buildings illustrated in this 
work may be obtained, on very moderate 
terms, at this office. These include 
churches, schools, dwellings, enlarge­
ments, extensions, wings, etc. The two 
volumes for the past year, which may be 
purchased for $8, contain nearly 200 eleva­
tions and many plans. Address Munn & 
Co. , 861 Broadway, Architects and Build­
ers Edition SCIENTIFIC AMBRlCAlJ. 

© 1887 SCIENTIFIC AMERICAN, INC.



MAy, 1887. xi 

TH E IMPROVED F LO R I 0 1  Dr. J. C. SMITH'S !!fEPLACE FDBIACE. 
STEAM · 

.. ,:s m� 
E� m HEATER dt � � m  The Beat and Moat Complete 

HOUSE HEATER In the World. 
Belf.Fee!i1Dc, automatic, Port­
able and saves all expense of Brick Work. IIlost eoonomioal. 
Carries steam from 10 to 13 hours 
.without attentioD. Com]laot. 14 
sizes. from 4 to 6 feet hiali. Anti. 
clinker m.-ate, e&IIily 8liaJten, no 
dust. SiJes lil.ger tban the com. 
bined aales of all r e p u t a b l e  
Steam Heaters. In Actual 

U S B, 
satisfaction. .ti�tea �fniI!�1!d on applioa-Citi�o.:ue-:--AclilftWiliiustrated 

� � aJ � GS 0 s:l 'tS 
Po cD.9 aJ o ::t � � � J a � 

A DOUBLE HEATER AND PERFECT VENTILATOR. A 
Revolution in Fireplace Heating. Gives the combined heat of both 
a. FURNACE AND FIREPLACE, with PERFECT VE NTILA­
TION. E QUALIZES THE HEAT in every part of the room. 
Burns equally well HARD OR S OFT COAL, WOOD OR COKE. 
Address OIlEGA STOVE &; GBATE CO. , 89 Bu.o1:1.d. A:ve., 01e-ve1a:n.d., o. 

The II. B. JACOBS' FURNACE CO., 
Manufacturers of the celebrated wrought iron spiral radiator and steel dome portable 

8BO.B.OOBB. 81 William St., New lork, l. GLUlI: BB08. .1'9. OO:t_CIi1.!l�, II1. '\ "iENICIElSj lJ& B. BOBUISOI .. "v., .INIISIIDOn, 1140 II l>hOailellpld .. Pat 
WA R M  A I R I t  we a rs the 

" :MERSHON " PATENT BUPP AND BLUB 
A lII H B B S T  A N D  B B B B A  

S H AK I N G  G RAT E S A N DS TO N E 
Sawed stone of all kinds. Sawed and split flag­

For Steam and Hot .Air Furnaces. The most re- ginII', curbing and gutter stone and bridge stone. 
Hablo and Perfect Shaking Grate in the world. THE CLEVELAND STONE CO CLEVEL I \1D 0 Send for catalogue. .. Mershon " Patent Shaking ., 41" · 
Grate, Heater and Range Works, Send for illustrated catalogue. 

l la03 Pllber& S&reea, Philadelphia, Pa. 

ORNAMENTAL BRICK B. G. UNDERWOOD, 

F U R N AC E S Groin of 
With Hot Water 8uuoriority. Attachment. 

lost Perfect and Durable Most Economical 
THE KING 

AND 

of HEATERS PO WER F U L. 
Brick and Terra-Cotta fur­

nished from any design. 
Bricks for .Arches grolWd to 

suit any radiUs. 

ADVERTISING AGENT, 
The Spiral Radiator is exciting universal attention and careful examination by the public, as ev!-

361 BROADWAY NEW YORK 
denced b�he drift of popular favor. A cursory examination alone is sufficient to show its merits and 

, , superiori • It oombilies all the �ulsites of a successful furnace, viz. : Future Maintenance, Effici­
ency, and ower to Economize and Radiate the Heat Desired. No less attention has been given to the Equal in Quality and Color 

to Philadelphia Brick. 

n •• :8 R. BEOOS .. CO., 
WIIDllagtoB, Del. 

Q 

AND qualities upon which depend the health and vitality of our families. 
BANUFAVTURED BY 

3 1  PEMBERTON SQ., BOSTON. II. H. JACOBS' FURNACE CO. , Spacuse, N. Y. 

THE IMPROVED 
Eoonomy Combination 

St�run an� Warm Att H�at�r 
SIMPLE, PRACTICAL pj-'\> ECONOMICAL. 

Combining every element necessary to produce a 

PERFECT HEATING APPARATUS 
AND BIIIBODIING 

DURABILITY AND ABSOLUTE SAFETY . 
•• • 

Our systems of Warming Buildings provide every 

requisite for H EALTH and COM FO RT, 

and insure 

PERFEOT VENTILA TION. 
• • •  

Send for 88 Page Catalogue, 
giving full particulars, descriptions and capacities of 

both the 

COMBINATION HEA TERS ---
AlIID TlIlII 

--- ECONOMY WARM AIR FURNA CES. 
llANUFACTURED SOLELY BY THE 

J .  F. P E A S E  F U R N A C E  C O. ,  
SYRACUSE, N .  Y" and TORONTO, ONT. 

NEW YORK : 206 Water St. 

CHICAGO : 1 '1 '1  E. Randolph St. 

'nIB DllPBOVED EOONOMY LOW DOWN OOMBINATION' STEAM AND WAlUII AJR JlllATilB WITB OASINO AHD IMTERHAL PABTB BBOaH AWAY 
TO IIIOW O •• IIBAL COHBTRUOTIOH. 

BOSTON : 1 1 2  Portland St. 

paOVIDEN(,,'E ;  :ali Custom. H01l8e 8t. 
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AQUA PURA 
Water Made Clean. 

a �:tU'h8'A s�nrn:�3 
!'I e m l - ,", o l u b l e  E l e ­
ment. removed. 

Hard Water lIade Soft. 

C. H. POSTEL & CO. , 
1 3 1 4  RIDGE AVE N U E. 

. -.. . 
BRANCH OFFICE : 

c������:-H��:eB'':�B' 527 ARCH ST. , 
plied and Results 

I 

PHI LADELPHIA,  PA.  
Guaranteed. I Seale In Bollen A volaed. � A��'!� P:ra�:�tit.1�:dl�:; � 0 rnamental Ciflj will we the ro;'Ple � iIm!!FECT ATER or all � 

EMBOSSED 
<151a __ , 

Ne'W Designs. 
&nil for !Xrculan MId Bat4maUt. � 

NEW!BK FILTERING 00., DW!IK, N. J. j � Glass TRIBUNE BUILDING, NEW YORK. , � 
Ittm.O'ditl I 

'WIN DO'WS. 

SHIELDS & BROWN MG •• '",u,.,,, 4tll'1 &Ie Propf'ittlqrf of 

Tile I::;e World 

I 

Works. 
SPECIAL WOBK. 

Brass Signs 
AND 

�.emodal_. 
CORRESPONDENCE SOLICITED. ! DESIGNS and ESTIM ATES FURN ISHED. 

Work a8 Reference, 

Union News Co., Pennsylvania Railroad, 
Pennsylvania University. 

5eDJ fe, mu.lnled d_pti •• CIreuIar, and Dame &hit poper. \-vv����""""�'VVV"""VVV''''''''''''''''-'VVo,.J 
1 43 Worth Street, New York. 

78 and 80 Lake Street, Ch lcaaO. 

MAY, 1 887. 

T O I L E T P A P E R . RUBBER BELTING, PACKING 'HOSE, 
AND ALL OTBU KINDS OJ' 

R. U ::a ::a ::m :n.. G O O D S , 

HOYT'S PATENT CABINET AND TOILET PAPER. 
- FOR-

M E C R A N I C A- L  and M A N U F A C T U R I N G  P U R P O S E S .  
The Largest and Most Extensive Manufacturers in America. 

We will send, charges paid, to 
any express point east of Missis­
sippi River : 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
New York , Chicago, San Franc1.co, Toronto. 

One Dozen Packs and one neat AU G ER Squal'e.t. Oval, Round, 
• 

Smooth Haring, for fine 
Bronzed Cabmet for mg. o o  carpenter, cablne�, an.d ... • • pattern work, � 10. bit 

One Dozen Packs and one NIckel 5O c.; set of ftve, .4 to .8-8 

1 d C b· $4 50 In. $4.00, free Wlth list. 
, &nce. BRIDGEPORT P ate a met . . B I T  S by. mall, receipt or 

N eat, Conve n i e nt, E co n o m i ca l .  • Cot:",�7 lr��:�� 
New York. 

We also are sole manufacturers 
of the celebrated 

Pionuor Watol'Droof Bnildiu[ PaDOr 
W R I T E  FOR S A M P L E S  AN D P R I CES. 

SCOTT P.APER CO. , Limited. 
26 " 2 7  North 6th st., Philadelphia, Pal 

[fHE M�soiji£ DU-C i"N G \lALVEl i @ �ES SATISFACTION WHEREVER USED I 
; OFFICE Z2. CENTRAL ST. BOSTON. MASS. ! \.. ........................ __ .................... __ .... .. ..... _ ......... __ ............. ___ ..-1 

CHARTER'S 

GA�EH�IHE. 
f\n'irnrr�g�� a:a��on� my, and superior to all In SImplicity. and Com­
pactne�s. Gives an 1m ... 
pulse at every Revolu­
tion. 

CHICAGO A GENT : 
H. H. Latham. 

Ill> Monroe Street. 
NEW YORK AGENT . 

Zell Engineering Co., ill Liberty Street. 

Williams & Orton Mfg. Co. 
STERLING, ILL. 

s �o� ��i�d�n�! Cp�l��h�n� Y 
Manufaetured by Tbe Somerswortb lIIaeblne tJo., 

E. R.. � .&.R.E, '&'.'t •• 
1 54 Lake Street, CRICA-GO. 

Write for Circulars. 

R E F R I G E RAT O R S . 
Estimates furnished (under new 

construction) for 

Hotels, StoresandButchers' Use 
ALSO A LINE 

FOR RESIDENCES, 
BY 

F R A N K  W. LOCKWO O D ,  
240 south Second St., Phlladelpbi • •  
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