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A DRIl!JXING FOUNTAIN. 

Designed for.T. B. Dutcher, Esq., Pawling, N. Y., 
by B. .T. �chweitzcr, architect, Lawrence Building, 84 
West Broadway, New York. 

The structure is so arranged and fitted up with doors 
that, by the exercise of a little care, the tank and pipes 
can be kept from freezing in the coldest weather. The 
doors, opening upward and operated by weights and 
pulleys, act as an awning and shade, thus aiding and 
keeping the water cool in warm weather. This makes 
it a suitable, profitable, and attractive invention for 
parties who keep ca.ttle and horses. The tank and all 
pipe fittings were put in by Mr. A . .T. Corcoran, of 76 

.Tohn St., New York, and are connected with his im­
proved windmills and system of waterworks. 

••••• 
Drawing. by Mall. 

One of the matters which we hope will engage the 
attention of the Convention of the American Institute 
of Architects is the provision 
of better and cheaper facili­
ties for the conveyance of 
drawings by mail. At pre­
sent, by a ruling of the Post­
master-General, drawings and 
tracings must pay letter post­
age; and wher� drawings are 
sent in pasteboard cylinders, 
or on wooden rolls, ad is ab­
solutely necessary to preserve 
them from the rough hand­
ling of the letter carriers in 
cities, the cost of forwarding 
them by mail, although only 
one-half of what it was in 
1885, is still very considera­
ble, especially as compared 
with that of sending parcels 
of merchandise or printed 
matter; and architects are in 
consequence usually obliged 
to intrust their plans to the 
express companies, which, in 
country towns, are apt to be 
slow and nncertain ill deliv­
ery. Even where an archi­
tect, for the sake of having 
his d r a w i n  g s transmitted 
through the most direct and 
recognized channel, goes to 
the expense of sending them 
by mail, he is, under the pre­
sent system. by no means sure 
that they will arrive safely, 
and he has no redress against 
the Government in case of their loss or destruc­
tion. Most of us have had repeated experience of 
the loss of plans in the mails, and we remember 
one occurrence, more annoying, if possible, than the 
total loss of such property, where a city letter carrier, 
to save himself the trouble of taking upstairs a valu­
able plan, which, unfortunately, had not been rolled 
on a cylinder, del�berately crumpled it up and pounded 
it until he could force it through a half inch slit into a 
little letter· box in the hallway of the building where 
he was to deliver it, and there it was discovered, some 
weeks later, after a great deal of time had been spent 
in trying to find what had become of it. Our post 
office system is none too good, in any case, but we 
rarely hear of losses of merchants' samples, or other 
things of the kind, which pay for transportation only 
a small fraction of the tax levied on architects' draw­
ings ; and so long as architects pay exorbitant rates for 
such service, they are certainly entitled to demand 
that it should be done with decent care and dispatch. 
The fact is that in the whole matter of transmission of 
parcels our post office is at least twenty years behind 
that of any other civilized country.. In England, 
France, or Germany it is now as common to take a box 
or parcel to the post office for forwarding as it is with 
us to mail a letter. Anything, not dangerous to other 
property c3.rried with it, is accepted, prepaid by stamps 
at what seems to us an absurdly low rate, and sent by 
the next mail, and delivered to the consignee. There 
is a limit to the size of the parcels received, but in 
England anything can be sent, we believe, which does 
not exceed seventy pounds in weight, or which does 
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not measure, by adding the length to the girth, 
more than six feet. As thel!e limitations admit 
a trunk of tolerable size, nearly all the transportation 
for private individuals which with us is done by 
the express companies, inconveniently and expensively, 
is there carried on by mail, and the service is so 
efficient and profitable, even at the low rates charged, 
that tbe various European countries are at 'this 
moment actively engaged in arranging for the exten­
sion of the" parcel post" to include service from one 
country to another. Here, as each nation has its own 
custom house regulations, it is necessary to provide for 
examination at the frontier and for the collection of 
the duties, but this has been successfully arranged, 
and the international parcel post is already in opera­
tion between England and Belgium, and Will, Rccord­
ing to the official announcement made last summer, b� 
very soon extended to Germany and Holland, if it has 
not been already established. Between England and 
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vantage of bf'ing able to speak their minds through 
the deliberations of a highly respected organization, 
representing all portions of the country, whatever they 
might say on the subject would be sure to command 
attention.-Amer. Architect. 

.. .  , . ..  
A8phaltum. Pavement. 

The best pavement in Philadelphia is the asphaltum 
pavement around the City Hall. It was laid in Sep­
tember, 1884, cost no more than Belgian blocks, and is 
as perfect as when put down. It is as noiseless as a 
macadamized road, smoother than the smoothest floor, 
and affords an excellent surface for horses' feet. It is 
easy to clean, handsome, impenetrable to water, and 
resists the torrid zone of August and the lowest winter 
temperature perfectly. It requires hardly any repairs, 
and does away with the necessity for" crossing stones,-' 
as it is itself equal to any sidewalk. It is vastly bet­
ter than a cobblestone pavement, which allows mud 

to ooze up with every rain, 
grass to grow in all the cre­
vices, and requires constant 
repairs on account of settling. 
It surpasses Belgian blocks, 
for they are noisy, hard upon 
vehicles and horses in winter 
and summer and are not easy 
for foot travel. None of the 
other alleged improved pave­
ments, like the wooden pave­
ments of Chic-ago, the hard 
firebrick pavements of Steu­
benville. or the "composi­
tion" pavements in vogue in 
some of the smaller New 
England cities, possesses the 
excellent properties of this 
asphaltum pavement about 
the City Hall, and it was not 
laid under the most favorable 
conditions. As it has an­
swered so well where it is, 
it should be tried on other 
streets. Let it be further 
tested at points of heavy 
travel in the business por-�� . lions of the city. While it 
would not be advisable to 
take the results up to this 
time, satisfactory as they are, 
as conclusive. they certainly 
warrant the expenditure of 
money in th.orougbJy deter­
mining upon the value of a 

her colonies packages of merchandise have been trans- the best now in use 
mitted by mail for some months, at rates which must ])aily News. 

street pavement that seems 
in Philadelphia.-Philadelphia 

make Americans who do not own stock in express com- - , • I .. 
panies rather envious. The last parcel which came to Glulnjt. 
us across the ocean was a box, about fourteen inches Experienced woodworkers have always contended 
cu�e, containi�g some books, and the bill for transpor- that a gluA joil:..t, properly done, is stronger than the 
tailon from �lverpool was about five dollars . . The wood itself. And yet jOints often give way at the sur­
same parcel, If we. understood correc�ly the tariff ?f I face where the glue is used, which is accounted for by 
rat�s of the c?lomal parcel post, WhlC� we sa\v ID bad material. A similar reason is frequently the true 
va1'l0us pla:ces In England, would be carr�ed from any cause, which few artisans wish to acknowledge. It is 
post office In England to any post office 10 New Zea- merely that sklll is lacking In gluing wood it is as­
land, and delivered �o the consignee, for th�rty .cents. serted by competent authority that bad work is pro­
Now, New Zealand IS exactly on the o'pposlte Side of duced by applying glue to both surfaces. A good job 
the earth from London, and the distance, by the . . 

h t t ·1 te '  b t f urt th d 'l IS secured by applymg the glue hot, but not extremely 
s or es mal rou ,]S a ou 0 ,een ousan ml es j t surf h' h h Id b ld h'l th 

d 'f th E l' h '1 t I d t h 
so, 0 one ace. w IC s ou e co - w le e  

an I e ng IS mal s eamers are g a o carry suc th f h ld b h ted th t b t h Id 
b f rt th d 'l f th' t t ·t Id 

0 er sur ace s ou e ea at e s ove, u s 011 
a ox o� een ousan ml es or Ir y cen s, I �ou have no glue upon it. By this method the glue wlll 
s�e� as If a. charge of five dollars for conveymg a permeate the wood, and bind the surfaces together 
slffillar �ox, 10 the same steamer, less than one-fourth firmer than nature binds the fibers. It is said by good 
o! the dlstanc�, must allow, to say the least, a con- cabinetmakers that if these precautions are taken, less 
sl�erable ma�gID of profit. In a . less deg�ee the same <lifficulty will be found with glues which, skillfully 
dIscrepancy 10 cost beh:een havIDg a thmg done on a handled usually will do the work required of them. 
great scale for the pubhc benefit and on a small scale ' 

for private profit is to be ou-erved in inland transpor­
tation, and it is quite time that the people in this 
country, out of whose poCKets comes the difference, 
should have the benefit of such economies as are now 
in operation elsewhere. Although architects do not 
have to pay out a very large portion of their sub­
stance for the carriage of their plans, their express and 
postage bills generally amount to a very respectable 
sum by the end of each year; and as they have the ad-

" .. . 

AMERICAN PAINT. -There are now sold in the U oited 
States about $250,000,000 worth of paints every year, 
and raw materials to the amount of half this snm are 
consumed in making them. Putty is made by all the 
big paint factories. It is made out of whiting and the 
skin of linseed oil. It is put up by the thousands of 
tons in kegs and skins, and costs about a cent and a 
half a pound to make it. 
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ESTABLISHED 1845. 

THE AMERICAN INSTITUTE OF ARCHITECTS. 

A GLANCE AT THE CHARACTER OF THEIR WORK, AND 
ITS INFLUENCE UPON THE GROWTH OF AMERICAN 
ART. 

BY C. POWELl, KARR, O.E., CONSULTING ARCmTECT, NEW YORK. 

The twentieth annual convention of the American 
Institute of Architects was opened on Dec. 1, in this 
city, by the president, Thomas U. Walter, of Philadel­

====================== phia. He defined architecture as a science in which 
N EW YORK, JANUARY, 1 88 7. the good, the true, and the beautiful predominated in 
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all its relations, and regarded the philosophy of taste 
as indispensable to a successful practice of the profes­
sion. Social and fraternal relations were to be promot­
ed, on the ground that knowledge of each other would 
engender respect and create a truer feeling for art. 

He believed that the ennobling and elevating charac­
ter of an architect's profession should carry him above 
all p�tty rivalries and animosities. Confessedly not 
doing so, the resuns must be ascribed to the inherent 
weakness of all h uman endeavors. 

The evidences of progoress in the growth of taste and 
the improvement observable in the general character 
of buildings erected during the current year, or which 
are in process of erection, were briefly noted. 

Great changes have taken place in the ornamental 
character of brick and stone work, ehiefly the former. 
and thetSe changes had imparted to modest as well as 
pretentious buildings, an unmistakable element of 
taste and refinement. The widespread satisfaction at 
this state of things is an omen of promise. 

The home building instinct of the American people, 
which fortnnately is not a race impulse, has spread its 
protecting and ennobling influence over the land, and 
is animated with that insatiable vigor which marks 
this nation as exceptional. 

Wherever terra cotta decorations in brickwork have 
been tastefully and harmoniously applied, they have 
imparted an artistic effect. Like many other merito­
rious accessories, however, its usefulness has been im­
paired by its abnse. 

The popular idea that comfort, convenience, good 
taste in design, and carefully studied construcfion are 
synonymous with costliness is due solely and wholly 
to an insufficient knowledge of the subject. The ten­
dency of the day is to cheapen construction by every 
legitimate appliance and device. The apparent cost 
of a patented invention is more to be found in the 
name than in the reality. The desire to obtain a ten 
thonsand dollar house for eight thousand dollars is a 
proverbial weakness of the human race, but the dif­
ficulty is to secure from the individual the admission 
that he himself shares this weakness. The distress that 
this want of fl'ankness causes is too well known to be 
discussed. 

The fact remains evident that many a plain and un­
pretentious house shares equally with its palatial 
namesake the every comfort and refinement of a home. 

The growth of taste is admitted. The Queen Anne 
prettiness is acknowledged to be pretty, but it lacks 
character and h. reason for being what it is, and it is 
passing a.way like a fashionable folly. The unrivaled 
richness of the French Renaissance is confessedly too 
ornate for onr simpler tastes. It smacks of the wanton 
luxury of French courts, and it has about as much f'�n­
cerity 8,S an appanage of the court of Louis XIV. Its 
use is now confined to interiors, where it may in all 
candor remain, a true expression of the artistic thought 
of a by-gone day of splendor and excess. 

We would catch the spirit, tbe immortal grace, of 
every style and period, bnt we shall accomplish more 
by endeavoring to utter the principles of their being 
than by trying to adapt their mere outline of forms 
and pomp of circumstances to our widely different and 
variable conditions. 

_It is observed with pleasure by all true art lovers 
that the effete forms and constructions of by-goone 
ages are passing away. The traditions of the past re­
main with us to guide ns in our endeavors. 

Because of the conditions which gave it birth and 
ally it more closely to our time tban to tbat of any 
other epoch, the resources of mediooval art are being 
studied with an ellgerness and a scientiflc spirit be­
longing to the art itself that are commendable where­
ever the name of art is revered. 

The great distances which separate the art centers 
of the country are gradually being drawn together by 
means of auxiliary architectural societies, sketching 
clubs, and annual exhibitions. 

The United States now contains thirteen distinct 
architectural associations, connected in one way or 
another with the parent organization. 

The improvement in the advancement of architectn­
ral art and tbe sciences related to it is due largely to 
the united work of these orgoanizations. 

The Institute is steadily growing in numbers and 
influence, and constant applications are received from 
men of prominence in the profession to join its ranks. 
It now consists of 191 professional members, of whicb 
97 are fellows and 94 associates. 

The objects of the association are to unite in fellow­
sbip tbe architects of this continent, and to combine 
their efforts so as to promote the artistic, scientiflc, and 
practical effi(liency of the profession. 
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The questions naturally arise. How are they promot­

ing the efficiency of the profession ? and In what man­
ner are tbey administering to the public good ? 

It is the policy of the Institute to establish chapters, 
or auxiliary organizations, in an of the leading cities, 
or wberever the number of members will warrant their 
establishment. In Philadelphia for instance. social 
meetings are ld monthly at the residence of some 
member, ideas are exchanged on all cogna.te topics, 
and the good of the profession is practically and 
artistically promoted. 

One of the most powerful influences for the public 
good IS manifested through tbe work of the committee 
on education. The flrst college in the country to 
establish a course of stndy in architecture was the 
Institute of Technology, at Boston, followed by Cornell 
University, at Ithaca, N. Y. , and the School of Mines 
of this city. Western colleges are instituting similar 
courses, and tbe means for acquiring a good foundation 
for an architectural career are on a snbstantial basis. 

In this connect ion it is wen to mention tbe work 
which the people through their own agent, the Bureau 
of Education, at Wasbington, are doing for themselves. 
A series of pampbletfil, called . ,  Circnlars of Informa­
tion, " are pnblished for dist ribution among teachers, 
physicians, engineers, architects, and to all who are 
interested in the cause of education. Their matter 
relates largoely to th� art and science of school 
building, planning. hygiene. and ma�ement. They 
are written by specialists eminent in their field, and 
indeed some of these men, in the unassuming pam ph­
let-s. have recorded the highly valuable work of a life­
long research on these lines of study. 

The vast im provement everywhere noticeable in the 
character of our 8chool buildings must be attributed, 
to some extent, to the information contained in these 
circulars. 

(To be continued.) 
.. I . '  .. 

HOW NOT TO DO IT 
Seems to be the aim of many arcbitects and builders 
of the present day. Formerly, houses were built in a 
thorough manner, with h eavy ti mbers, closely fitted 
together with mortise and tenon and strongly braced, 
so tbat when completed the buillling was snbstantial 
and durable. How different in these respects are the 
honses which are now being constructed all about us I 
A partial description of one now being built near the 
writer's residence will suffice for an illustration. It 
was begun nnder contract to be finished and ready 
for occupancy November 10. Its cost to be $3.500. 
The foundation wall, instead of resting upon a bed 
of concrete twelve inches thick, below the level of the 
cellar bottom, is placed at once upon the ground.  laid 
up in a hurried manner without cement, and without 
any filling up of the interstices between the stones 
.with mortar. Upon this poorly constructed foundation 
are placed 2 X 10 timbers for the sills. laid down on the 
flat, the ends of which are notched out to the thickness 
of one inch, and then nailed together. Upon this flimsy 
base tbe uprights are placed, none of them being larger 
than 2 X 4, except the corners, which are 3 X 6. The 
horizontal pieces are two, 2 x 4, nailed together, and 
tbis. too, over windows and doors, where considerable 
weight will have to be sustained, This same lightness 
of material is seen throughout the entire frame and 
raft.ers. These are fastened together with the least 
possible number of nails. In this way several thousand 
feet of timber and many days' labor are saved to the con­
tractor. This frail frame is, of course,mnch strengthen­
ed by the sheathing boards whicb follOW, b ut even these 
are often put on horizontally, instead of diagonally. as 
the latter method takes more time and material. The 
floor beams are bridged in the flimsiest manner, the 
contractor relying for the bracing upon the flooring 
boards laid upon them. The same principle of .. how 
not to do it " thoroughly is carried through the entire 
structure as to t-he mason work. the plumbingo. and the 
tin work-especially in the last t wo--:so that the house, 
wben done and ready for occupancy, will be after al 
a mere sbell, to shake in every wind, to leak in every 
rain storm, and to freeze its unfortunate occupant in 
all cold weather. It will doubtless, to tbe casual ob 
server and, p(;!rhap!.', to the coming tenant, look well. 
inviting, and to all appearances as good as any other 
better built house. One year's occupancy, however, 
will dispel all delusions, and show to the owner that it is 
but a sham, and he will be appalled at the prospect 
before him of necessary repairs. His investment will 
be found unprOfitable, and perhaps his " tenant leave 
the premises in disgust at country built houses in 
general. Tbe pertinent question now is. How does 
this state of th ings come about ? It happens in this 
wise : The owner desires to invest a certain amount of 
money, and tel ls his architect that this is his limit, and 
that it must not be exceeded, and yet for this sum he 
must have a hou�e with an attractive exterior and a 
given number of rooms of goodly size. The architect 
endeavors to com ply, and, so that hifl task may not be 
impossible. he draws the speci fications so that a con 
tractor may be found who will undertake the construc 
tion of the building for the price named by the owner 
He, in his turn, to get ont whole under existing difll 
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cuI ties with skilled labor, the high wages, and short with cathedral glass. The details of this window are 
hours, studies most diligently how not to put in any- shown in our supplementary sheet. 
thing, either of time or material, that can be omitted. A very pleasing feature in the house is the number 

A watchful contractor has always the advantage over I of comfortable corners provided. Thus, in the 

the owner, who probably ill trustful and possibly often dining room we have a corner seven feet by nine feet, 
absent. Thus it will be seen that owner, architect, I inclosing the flreplace and forming a very cozy posi­
and contractor are each and all responsible for the tion. In the library is another snug corner in the 
effort of •• how not to do it " as it ought to be done. bay. Stained glass is used for the transom lights in 
The flrst, in not recognizing the principle that a good many of the rooms, with excellent effect. 
article cannot be had without corresponding cost ; In the parlor, library, dining room. and hall are open 
the second, for complying with the unreasonable de- fireplaces with tile hearths, tiled mantels, and bright 
mand made upon him, and which he knows will result brass bOl·ders. fenders, and dogs. Over-mantels of 
in the end with only dissatisfaction to all concerned ; special design are proviued, that in the parlor being 
and the last, for willingly undertaking a work of such constructed of cherry and those in the other rooms of 
importance to health and moneyed interest as the build- polished oak. Each is fltted with beveled edge mir· 
ing of a house, when he knows he must scimp every- rors and stained glass ornamental work. 
where, to the verge of dishonesty, in order to save The hall and dining room are finished with ceilings 
himself from loss. The result is that everywhere of hardwood, paneled and ribbed, and-the floor of the 
about us are seen these flimsy, poorly constructed latter is laid diagonally in narrow widths around the 
houses, alike detrimental to the profit of the owners' border. The ceilings of the other rooms are plastered 
investments and the comfort of the occupants. A well and have deep cornices. The doors, bases, and trim 
constructed house, even if it does cost more at the generally are of pine, stained a light color, and varnish­
first, proves always the better investment, for the ex- ed in the main rooms and oiled in the upper floors. 
tra cost is more than saved in the absence of future Electric bells hot and cold wat.er. and· gas are laid 
repairs, to which, in a house badly built, there is throughout the house. The kitchen ill fltted with 
no end. Barstow's .. Improved " range. 

.. • • , .. The cost of the house in its present condition was 
AN EIGHTEEN HUNDRED DOLLAR COTTAGE. about $11 ,000. 

. . . .  .. 
The following relates to the cottage illustrated in 

A DWELLING OF MODERATE COST AT RUTHERFORD, N. 1. our colored plate given in our last (December) number : 
The design is an excellent example of the possibilities The perspective drawing and plans shown on the 

developed by the prevailing demand for cheap and, at colored plate presented with our present issue, and 

the same time, convenient and attractive cottages. the accompanying sheet of details of construction 

This building can be erected and fully flnished com- form, with the specification below, a complete set as 

plete at a total cost of $1,800, and the accommodations prepared by Mr. B. J. Schweitzer, architect, of No. 84 
will be found to compare favorably with many houses West Broadway. New York city, for the erection of a 

of a much greater cost. The rooms are all of ample two story dwelling at Rutherford, N. J. , for Mr. A. F. 

size and of convenient access and communication. Garnier. 

Ample provision is made for closet accommodations, The design has been carEofully considered with the 

etc. , and a cellar extends under the entire building. view of providing a comfortable and convenient house 

The construction may be briefly summed up as at a moderate cost. 'I'he whole arrangement is a suc 

follows : cessful one in the cozy and snug appearance it presents 

The cellar and foundation walls are to be built up and the attractive and appropriate elevation provided. 

with good building stone, laid in lime and cement While keeping the cost strictly within moderate 

mortar. The frame is to be constructed with good limits, the architect has employed only the best mao 

hemlock timber, of the following dimensions, viz. : terials and 'constructiun, as will be apparent on refer-

Sills, posts, plates, and girts, 4 in. x 6 in. First and ence to the s�eci�cation. . 
second tiers of floor joists, 2 in. x 1 0  in. , 16 in. on cen- The she�thmg IS of dressed hel1l�ock board�, an� IS 

ters ; attic joists . 2 in. x 8 in. ,  16 in. on centers. Door put on dIagonally, and the roof IS �overed In WIth 

and window studs, a in. x 4  in. ; partition studs and I' Bangor slates of a dark color, producmg a very good 

nailing joililts, 2 in. x 4  in. and 3 in. x 4  in. ,  16 in. on cen. effect. . . 
ters. Rafters, 2 in. x 6 in. , 2 ft. on centers. . Mr. �c�weltzer has 

. h�d a very extended experIence 

The frame is to be sheathed with mill worked hem- In desIgmng all descrIpholls of houses. In Rutherford, 

lock boards which are to be covered with best sheath- N. J. , alone he is responsible for over a hundred build­

ing felt, an'd the exterior flnished with shingles and in�s, w�ile at Passaic and vario�s other pl�� on the 

siding, as shown. The roofs are to be sheathed with E�le he IS well r�presen�ed by hIS chara�te�s�IC. work. 

shingling strips and covered with best No. 1 pine HIS fifteen years labor In New York and ItS VICIDlty has 

sawed shingles. 
' 

�ade. him well . kn?wn as a careful architect of ori-

The interior finish is to be neat and simple. The gmahty and aSSIdUIty. 

floors are of mill worked white pine of medium width. SPECIFICATION. 

The walls are hard finished. The doors, hardware, etc. , EXCAVATIONS. 
are first ·class throughout. Oellar.-To be under the whole house, 3 ft. 6 in. deep. 

The alternative exterior, given in elevation on the Oesspool.-To be 7 ft. in diameter and 8 ft deep, 
supplementary sheet given in December, can be carried built where directed, 
out for about $1,200. Oistern.-To be 8 ft. in diameter and 10 ft.. deep, 

Horace G. Knapp & Co. , architects, of 176 Broadway, built where directed. 
New York city, are the authors of the design. Trenches.-For pipes to be at least 2 ft. 6 in. below 

� , • • • the surface. 
ST. lAMES' RECTORY, FORDlLUI, N. Y. Piers.-All outside piers to be at least 2 ft. 6 in. below 

About two years ago, the rectory attached to St. 
the surface. All inside piers 6 to 8 in. below the cellar 
bottom. 

Pri'O'g Vault.-To be 4 ft. 6 in . long, 4 ft.. 6 in. wide, 
and 4 ft. deep. built where directed. 

(Jrading.-Clean up the entire premises of all rubbish, 
and grade off earth around the house as directed. 

James' Church at Fordham, N. Y. , was erected for the 
Rev. C. J. Holt, from the designs of the eminent archi­
tect, Edward A. Sargent, Esq. , of No. 55 Broadway, N. 
Y. city. We give with this number a colored plate and 
a sheet of very useful details of this handsome 
residence. MASON'S WORK. 

Examined either from the standpoint of an architect- Oellar Walls.-Up to the surface level. to be 18 in. 
ural production or from that of the more practical thick, of Belleville quarry stone, laid in good lime and 
view of the occupier, the design cannot be considered cement mortar. All to be bonded and pointed com­
to be otherwise than a very satisfactory one. The art- plete. Above the ground build a hard brick wall, 8 in. 
istic treatment of the details and the happy choice in thick, laid flush with the inside of stone wall, in good 
colors make the wnQle effect very pleasing. lime and cement mortar. Point up complete. 

Stone of a light brown tint has been used for the Piers.-Huild all piers of good, hard brick, laid in 
lower portions of the walls, and in the positions marked lime and cement mortar, and point up complete. 
in black upon the plan in colored plate. The chimneys Ohimneys.-Build chimneys as shown on plans, of 
are built of pressed brick, and the upper portion of the good, hard bricks laid in lime and cement mortar ; 
building is shingle!! and clapboards. The roof is strike all joints on the inside and outside. Provide 
shingled, and terra cotta panels are used in places. I each room with a stOvepipe hole, collar, and thimble, 

In the plan of tbe house we have a somewhat unusu- and cap them with a bluestone 1Yz in. thick. Build 
al arrangement, in the manner of placing the kitchen the fireplace in kitchen for range, and furnish and set 
and servants' apartments. By building them at an a bluestone hearth rubbed smooth, also a rubbed 
angle, they are kept distinct from the remainder of the bluestone lintel, all complete. The jam bs in the kitchen 
house, entirely doing away with the noise and smell to be nicely pointed and laid up in select Hackensack 
inseparable from the use of a kitchen. At the same brick. 
time, the close proximity of t.he dining room renders Outside Oellar entrance to have bluestone copings 
the arrangement a good one for serving. On the ground and steps. 
this manner of planning appears by no means awk- Oistern.-To be bricked up with good, hard brick, 
ward, but rather tends to increase the apparent size of laid in cement mortar. An arch is to be sprung over the 
the house. top, with a manhole and bluestone cover. 

There is a fine hall and open staircase, finished in The inside is to be thoroughly cemented. and war­
polished oak, and a large oriel window on the second ranted water tight. The same is to have an overfiow 
floor, forming a balcony and being richly ornamented pit, and is to be connected with pipes froJD all leaders. 

3 

Cesspool.-To be stoned up dry in usual manner. 
Privy Vault is to be stoned up dry in usual manner. 

LATHING AND PLASTERIN G .  

All walls and ceilings on flrst and second floors are 
to be lathed with spruce lath, and plastered two best 
coats of tempered mortar, and then hard flnished hard 
and white. 

CARPENTER'S WORK. 

Timber.-All timber is to be of best quality hemlock. 
Corner posts, plates, and interties to be mortised and 
tenoned together, all 4" x 6". 

All angles are to be braced with long braces. 
First and second floor beams, 2" x 9", attic floor beams 

2" x 8", all placed 16 inches from centers, and bridge 
all in a thorough manner, as directed. 

Double all header and stringer beams. 
All wall strips 2" x 4"; all openings to be studded 

with 3" x 4" . 
. 

Rafters 2" x 8", placed 20" from centers. 
Sheathing.-Cover the entire frames with dressed 

hemlock boards, put on diagonally, and put on resin 
sized sheathing paper over the hemlock boards. 

Siding.-Cover the entire house, from sill to plate, 
as per drawing, with No. 1 narrow lap siding. 

Shingles.-Cover the gables and lean-to over the 
piazza with regular sawed round and square butt shin­
gles of California redwood, laid 6 inches to the 
weather . 

Trim Oorner Boards, Window Casings, and Water 
Table, 1�" best white pine. Main cornice all as per 
detail, of best white pine ; also piazza trim, cornice, 
columns, and rails of best white pine. 

Roofs.-All main roofs are to be covered with best 
Bangor slate in best manner. The ridges are to be 
coped with galvanized iron and made perfectly water 
tight. 

Bay window and porch on rear are to be tinned 
with best I. C. tin. 

All gutters are to be tinned with best 1. C. tin, to 
conduct all water through 3" leaders. 

Windows. -All sashes to be 1Yz" thick, glazed with 
double thick French sheet glass. The upper sashes 
are to have marginal lights fllled with cathedral glass. 

Furnish all with the " Ives " sash fastener, complete, 
and hang all S8$hes on cord weights and pulleys. 

Blinds.-All windows to have outside l,linds. huna' 
in pairs, on New York wrought iron hinges, and all to be 
furnished with proper fastenings. 

.Doors.-Cellar dool's to be of heavy spruce dressed, . 
hung on hook h inges and furnished with lock. Front 
doors 1% in. thick, moulded as per drawing, hung on 
4 in. by 4 in. hinges and furnished with 4�� in. , .  Niles " 
patent lock and bronze furniture, all complete. Vesti· 
bule door to be glazed in upper part and to have mar­
ginal lights filled with cathedral glass ; furnished same 
as front doors. All doors, except closet doors, lYz in. , 
four paneled, white pine, hung on 3Yz x 372' in. regular 
loose pin butts, and furnished with the " Niles " patent 
mortise locks, brass bolts and strikes. AU closet doors 
1� in. thick, hung on 372' x 372' regular loose pin butts, 
and furnished with " Niles " patent locks. All inside 
doors, except sliding doors, are to have jet knobs and 
electro-bronze roses, No. 47 E ; sliding doors are to be 
hung on Prescott's brace hangers. and furnished with 
flush locks. 

Floors.-All on inside are to be (lovered with Ys in.  x 
4�� in. merchantable white pine flooring. Piazza floors 
1M in. white pine, laid with white lead in grooves. 
Piazza ir> to be (leiled in good and workmanlike man-
nero 

INSIDE TRIM. 

All window casings and door trim, 5 in. Queen Anne. 
with turned corner blocks ; all good white pine. All 
windows to have aprons and stools. Base on first 
floor 1 in. x 9 in. , on second floor 6 in. ,  all good white 
pine. 

Shelve all closets, and furnish all on second floor 
with hooks. 

Stairs.-Newel on first floor, 7 in. ,  turned cherry. 
Rail, 3Yz x 4 in. , double Queen Anne ; balusters, 1% in. ,  
turned cherry ; risers, Ys in . ;  treads. 1 � in. ; strings, 
l� in. ; all white pine. Attic stairs inclosed, built in 
a strong and substantial manner. 

Cellar stairs built of dressed plank. 
Sink.-Put in the kitchen an 18 x 30 in. sink, with 

drip board, all complete. Connect it with a 1Yz in. lead 
trap, back vented, and run waste to 2 inch cast water 
pipe, with fresh air vent and trap, before leaving the 
cellar. 

Pump.-Furnish and set a No. 70 Douglas No. 2 
pump, connect with 1�4 in suction to cistern, all com­
plete. 

Range and mantels will be furnished by the owner 
and set by the contractor 

Ottthouse.-Build in usual manner. 
PAINTING. 

All m�tal to be painted two coats of metallic paint 
in linseed oil. All woodwork on outside painted two 
coats of white lead in linseed oil. Stain the inside and 
varnish two best coats of No. 2 varnish. 

Fi nally, do all that is necessary to finish the entire 
house in a faithful and workmanlike manner, ready for 
immediate occupation. 
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SUPPLEMENT TO THE SCIENTIFIC AMERIGAN-ARCHITECTS AND BUILDERS EDlTION-JANUARY1887. 

S'!" JAMES ''REGTORY, FORDHAM, N.Y 

PAf\LO,\ 
16'o·x20'0· 

HALL 
12' o· x 19 '0· 

PIAZZA 

DINING �OOM 
16'0' x 20'0· 

STUDY OF\. 
LlSf\ARY 

14'ox 14'0' 

·GROUND FLOOR PLAN· 

EDWARD A.3ARBENT ARCHITE8T,NEWYORK. 

HALL 

CLOSET 

F\OOF 

BED I\OOM 
la'S" x 8'0' 

BED R.,OOM 
11'0"x 18'0· 

BED R,OOM 
16'0' x 8'0· 

'SECOND FLOOR PLAN · 
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A GOUNTRYDWELLING OF MODERATE· eOST. 

KITCH E N 
12'Ox 3'6" 

PIAZZA 

DINING ROOM 
11'0 x 15'6" 

PAR,LOR, 
15'6 xI5'9" 

. FIR.ST FLO OR PLAN· 

13.J. SCHWEITZER, f\RCHITEeT,NEwYoRK 

CHAMBEI\ 
12'O"xI2'O" 

HALL 

CHAME!ER. 
12'6"x 12'6" 

1'<:,:,/,7 
l,<'\\:J 

CHAMBER, 
lS'6'x 15'9"" 

'SECOND fLOOR PLAN· 
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4 JANUARY, 1887. 
NEW CREMATORY IN PARIS. I the hangings should determine the tone to be used as glass before applying the putty, then proceed as above 

The municipal council of Paris has, by a majority wall papers; and painting can be more readily obtained and remove the stencil when the dabbing is com­
of votes, granted a permit for the construction of a and made to harmonize with the curtains. A series of pleted. If there should be any objection to the appear­
crematory edifice in. the famous cemetery of Pere la panels above the dado having the prevailing dado ance of clear spaces, cover them with slightly opaque 
Chaise, and the plans of M. Formige, the architect, color, filled with designs of natural foliage on a plain varnish. 
have been adopted . or gold ground, with festoonings above this in the fiIl- • ,. I • 

Our engraving shows an elevation of the edifice, ing below the frieze, is suggested ; the prevailing hues ComposUlon Cor Making A.rtlficlal Marble. 
which is located near the circular roadway of the of the walls to be a gray green, and the ground of frieze In compounding this composition, which is the in­
cemetery, at one side of the street of Pyrenees. The a vellum tint with ornaments in the neutral green, and ventioD of Mr. Carl Straub, of Syracuse, N. Y ,  glue 
exterior of the building presents the appearance of a wall ground color aided by positive color and gilding. and water are mixed together under a mod erate heat, 
Byzantine temple, having correct and severe lines. A suggestion is given for a painted ceiling in the Ital- so as to produce a thick fluid, to which is added a 
The rear portion of the structure contains the furnaces ian style. For bedrooms quiet and tranquillizing effects quantity of boiled linseed oil. After the oil has been 
for cremation, constructed and arranged in the most are necessary, and the Adam and Louis Seize styles are thoroughly intermixed with the gluey fluid, either 
superior manner. The work is to be finished in June, appropriate for wall and ceiling decoration, the wood- muriatic or sulphuric acid is added. This mixture is 
1887. This is to be an experimental edifice, privileged work in atl cases giving the key to the cornices and stirred for a short time, having been kept heated up to 
for two years, and will not be made permanent if, dur- ceiling ; shades of green being useful. The scales of this point, and is then stirred till cool. After cooling 
ing this period, the Parisian public should become general tones given show the tints desirable in each I it is allowed to stand for three days, during which time 
opposed to the burning of dead bodies. case for framing, for wall filling. the mouldings, and it is occasionally stirred. This  soluti on may be kept 

The Catholic population do not favor cremation, ornament. The scales also suggests tints for the dado almost any leugth of time ; and when it is desired to 
however great its hygienic advantages may be, and al- color, filling, frieze, and ceiling. The remarks on color form any quantity of artificial marble, one part of the 
though, as a Milan paper says, it brings the consolation are generally sensible, and the list of tints and pig- solution is mixed with twenty parts of water in which 
of knowing that purifying flames convert to ashes the ments will be found of service. The observations on the mixture readily dissolves. Plaster of Paris is then 
remains of the dead . architectural features an d on setting out the ornament sprinkled into the diluted solution, which is stirred 

.. , • I .. are also useful, and Mr. Davis' book will be found a while the plaster is being added. Enough plaster is 
Decorative Painting.· safe and artistic guide.-Building News. added to form a dough as thick as moulding clay, and 

Messrs. Winsor & Newton, of Rathbone Place, W. , .. , .  I .. which should be thoroughly kneaded. After the 
have brought out another handbook of their useful A. Note on Watering Potted Plant.. dough is formed, it may be pressed into any shape or 
series on art, upon ., Decorative Painting, " the author In the operation of watering potted plants, per- form desired, and may be colored by any of the well­
of which is Mr. Owen W Davis, architect, and a for- Il sons not p ractically familiar with plant culture are known pigments. 
mer contributor to this journal on subjects of the kind. apt to make serious mistakes. Cultivators find by This marble is Darticularly well adapt�d for orna-
The work treats principal· mental work, as it is easily 
ly of the decorative paint- and quickly manipulated, 
ing of rooms, and describes and is capable of receiving 
various artistic materials a high polish. The dough, 
used Cor decoration. As a of course, can be pressed 
g\lide to the amateur and into ornamental shapes 
student, Mr. Davis' little and forms as well as into 
manual will be of service, plain, flat tablets. 
if only in checking ex- • • •  
tremes or a taste for bizarre Stained Glass Substitute •• 
prod uctions met with in During the past few 
this field of art. The sev- years the use of stained or 
eral apartments of a d well- . .  cathedrr.t 'I glass, formed 
ing house are taken in of small panes held i n  lead 
order. For the hall, tbe work, has considerably in-
green and russet variety creased. The effect is ex-
of hues are recommended cellent where a good de-
for a country house. Pom- sign is chosen. The colored 
peian red or brown tints, tints help to make a room 
with a self· color stencil for cheerful, while, in both 
about two-thirds of the rooms or windows having 
height from the skirting, a disagreeable outlook, in 
not too declicate, finished churches and in vestibule 
above with distemper of . doors and transom lights, 
rich cream color, is the it is very effecti ve. There 
treatment for the walls. is only one objection to 
The cornice may be in a the use of cathedral glass. 
stronger tone, picked out It is very expensive, and 
by color; the same breadth especially where anything 
of coloring should be car- like an elaborate design is 
ried u p t h e  staircase, chosen. 
though the decoration may Mr. W. C. Young, of 731 
be more pronounced . The Arch Street, Philadelphia, 
author does not advocate Pa. , is now manufacturing, 
the customary dado deco- under his patents, a substi-
ration following the hand- tute composed of thin, 
rail rake of stairs, for the THE PERE LA CHAISE CREMATORY, PARIS. tough s h ee t s  o f  linen, 
reason-and it is a good treated in lIuch a way all 
one-that. it reduces the apparent width and dis- experience that an excess of water at the roots is very to make an excellent imitation. The material is 
turbs the perspective of the walls. The " endeavor inj u rious to almost all plants, and hence it is usual colored and is semi-trans1)arent, and, being applied 
should be to make the ascent appear as easy and invit- to direct that great caution be used in the appl i ca- to the surface of the glass, it gives the effect of the 
ing as possible. "  This he proposes by carrying the tion of water, especially in winter. The result  is opaque leads and richly colored stained glass in a 
horizontal lines through, and by introducing vertical that frequently the opposite extreme is fallen into, ve1'Y striking manner. It is quite durable, is easily ap­
forms or gradual, step-like decoration. The lower flight to the great injury of the pl ants. From the moment plied, and may be had in a great variety of designs, of 
has the blocking courses carried through horizontally, that the soil becomes so far dried that the fibers of all sizes. lIIr. Young publishes a fully illustrated and 
witb a star stenciled in alternate blocks. A decorative the roots cannot absorb moisture from it, t.he su pply colored catalogue, and will send it free of cost on 
string terminates this blockwork on a level with the of the plant's food is cut off, and it begins to suffer. application. 
first floor landing, with a diaper filling above. A small Some plants can bear this loss of water with more im-
vestibule or lobby opening on to a lobby may be treat- punity than others ;  some again, and the heath 
. ed in a rieh decorative manner, and a Pompeian deco- family among the rest, are in this way soon destroyed. 
ration is  shown as suitable. For the stair soffit, a plain The object in watering should be to prevent thi s 
border with a simple diaper is effeetive, though folial stage of dryness being reached, at least d uring the 
designs in panels can be arranged to have a pleasing tillle a plant is growing, and at all times in the case 
character. Designs for morning room, dining room, of those of very rigid structure ; at the same ti me, that 
drawing room, boudoir, and library decoration are excess which wuuld sodden the soil and gorge the 
suggested, with scales of coloring appropriate thereto. plants is also avoided. 'Vithin these limits the most 
Speaking of the dining room, the author says it should inexperienced persons may follow sound directions 
neither be somber nor dull, but massive and dignified. for the application of water with safety. But when­
If there are oil pictures, the dominant color of walls ever water is given to pot plants, enough should be elll­
should be subservient to them. and used as their back- ployed to wet the soil thoroughly, and the difference 
ground. The tones advised are purpled red, chocolate, between plants that require less or more water should 
leather color, and dead leaf greens stenciled with a be made by watering more or less frequently, and not 
brocade pattern in self-tint. Stamped leather paper is by giving greater or less quantities at one time.­
highly recommended for this �oom, which can be hand· Fat'mer's (Irish) Gazette. 

. 

painted. Lincrusta-Walton makes a good dado, and 4 , .  I • 
the quieter it is the better, though a wood paneled To Imitate Gro und Glass. 
dado two·thirds of height of wall is to be preferred. Re- Put a piece of putty in muslin, twist the fabric tight, 
ferring to the tone of color of the drawing room, the and tie it into the shape of a pad. Well clean the glass 
author j ustly points out the value of attending to the first, and then apply the putty by dabbing it equally 
aspect-a cold one demanding a warmer color than an all over� the glass. The putty will exude sufficiently 
aspect to the south or west. It is observed also that through the muslin to render the glass opaque. Let it 

• The Rudiments of Decorative Painting, etc. By Owen W. Davis, dry hard and then varnish . If a pattern is required, 
Architect. London : Winsor & Newton, cut it out on paper as a stencil plate, and fix it on the 

Invisible Nail •• 

For attaching mouldings and other light lumber, a 
new kind of nail has been contrived, which leaves no 
nail holes. It is made with a point at each end, and with 
an outwardly projecting head or &houlder, midway be­
tween the points. The nail is first dliven into the wood 
by means of a punch, which straddles the protruding 
point and bears on the head. When enough have been 
driven in, the moulding is placed over the nails and 
driven down. 

Health In School •• 

In a voluminous report of Medical Inspector Taylor, 
presented to the board of health, the sanitary condition 
of the public schools of Philadelphia seems to show the 
presence of elements decidedly prejudicial to health. 
The chief fault appears to be in the dangerous proxim­
ity to the buildings of wells which are in a very foul 
condition. Nothing is more probably responsible for 
fevers and diphtheria than are these odor· giving and 
miasma· breeding pools, and the danger from them is 
heightened when so many child ren are gathered to· 
gether in places which at best afford scanty air and 
poor ventilation, 
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A . CITY RESIDENCE. 

We give from the Building Budget a sketch of the 
residence of Mr. U. Thompson, from a pencil drawing 
by the architects, Messrs. Treat & Foltz. of Chicago. 
This is a substantial and attractive design. 

• • • •  • 

Specifications Cor Plumbln�, Gas. and Natural 
Gas FIUlng. 

'BY L. O. DANSE, C.E.,  ARCHlTECT, PITTSB1JRG, PA. 

The following specifications are those prepared by 
llIe for two brick dwellings for Mrs. Bailey, to be 

erected on Murtland Aven ue, East End , Pittsburg. 

For houses built to rent, I think the plumbing is extra 

good-better, in fact, than many persons put in to their 

own houses ; yet, had the houses been for personal 

occupation of owners, I should have insisted on using 

brass pipe for hot water instead of galvanized iron. 

The use of a terra cotta chimney top to hide vent pipes 

is original. 
GENERAL CONDITIONS. 

Cuntractor to supply all materials and labor requisite 

for the full and perfect complotion of the entire work ; 

to give it his personal supe!'visicIl, keeping a competent 

foreman constantly on the ground, and to guarantee 

the work for one year from date 
of acceptance of same, making 
good any defects which may arise 
during that time from improper 
work or bad material. It is 
understood that this guarantee 
does not extend to such defects 
as m9.Y arise from causes beyon 
control of contractor during du-
ration of said guarantee. He 
shall not retain on the work any 
man fouRd incompetent or im-
proper by the architect ; and 
shall do his work in such a 
manner and at such times as 
not to retard the other mechan­
ics on the buildings. 

PLUMBING. 
Tap main on Penn Avenue 

and lay in trench, four feet six 
inches below surface, a two inch 
cast iron service pipe, weighing 
not less than sixty-seven and 
one · half pounds per length of 
seven feet, with carefully calked 
joints containing two and one­
half pounds of lead each, with 
service cock and box at curb 
and at point where each branch 
leaves main line. Length of 
main supply pipe to be seven 
hundred and thirty feet. 

Branch for each house to be 
one inch galvanized iron pipe 
with galvanized malleable fit­
tings. To have stop and waste 
at point where it enters cellar, 
and run along partition wall of 
cellar at a uniform grade of one 
inch to one foot to point directly 
opposite the waterback connec­
tion in kitchen, where it shall 
have a one inch by three- fourth 
inch by one inch T, then rising 
to point four inches below ceil­
ing of laundry, crossing to rise 

.� :;':":-. 

- - -- ­.......... .�":.:. .: . .. 

one·half inch XX strong lead pipe, and supply to B. T. 
to be three-fourth inch XX strong. 

Furnish and set six-foot (16 oz. )  planished copper bath 
tub, with nickel plated double bath cock for three­
fourth inch supply pipe, rubber plug, and chain, and 
four pound lead safe under all, with one-half inch drip 
pipe carried down to laundry and left exposed there. 

Furnish and set Paragon " B " solid square top por­

celain bo wl and trap combined back outlet, washout 

W. C. with enameled double tank and seat action, 

cherry seat finished in light varnish without stain, with 

one and three-fourth inch heavy lead flushing pipe, as 

made by Standard Manufacturing Company. 

Furni sh and set style c ,  A "  20 inch by 20 inch marble 

corner slab, with 13 in. porcelain basin, five-eighth inch 

self-closing Dougherty nickel plated basin cock and 

. ,  Star " rubber plug, with chain and nickel plated 

chainstay. 
Furnish and set wash pave in north wall of each 

building, with terra cotta drip stone and gutter tile, to 

discharge into branch of sewer. Suppl y to be through 

three-fourth inch galvanized pipe, and to draw from 

opening toward service pipe. 
Trap each wash tray, sink, wash stand, and bath tub 

sel)arately with one and one-fourth inch Sanitas trap 

. ...... " --. . 

well calked, and hemp. No rags, paper, shavings. 
or putty to be used . Each section of vertical pipe 
to be supported by ears or bands, and all horizontal 
sections to be supported by wrought iron hooks and 
to have a uniform grade one-half inch per foot, with 
no pockets for retention of water . 

Put up Standard " Acme " hopper water closet, 
number 311, as shown, in cellar, with round self-rais­
ing seat. enamelod hopper on enameled one-half S 
trap. with one-half inch XX strong supply pipe, 
branching through partition wall from W. T. branch, 
and having stop and waste at lowest point so as to 
drain entire: branch to main supply pipe. Trap of 
hopper to be calked into three inch enameled pipe 
reaching threngh wall and cemented into branch of 
glazed sewer. Tap trap for two inch gas pipe vent 
to run through wall and up sarne to roof. 

All lead pipes used in this work to be supported by 
tacks soldered to pipes and screwed to boards to be 
provided DY carpenter for that purpose. Tacks to be 
four feet apart on horizontal parts and six feet apart 
on vertical parts. Where the word horizontal is used, 
a grade of one-half inch to the foot is meant, unless 
otherwise specifically stated. All pipes to be kept in 
full view none being placed behind plaster or wain-

scot. 
All connection between lead 

and galvanized pipe must be 
made by means of brass ferrules 
wiped to lead pipe and screwed 
into galvanized pipe. 

Connection to soil pipe must be 
made with Raymond's combina­
tion ferrules. 

When work is completed, the 
peppermint test must be satis­
factorily made in the presence of 
the architect before same is ac­
cepted. 

SEWER. 
Lay six inch vitrified sewer 

pipe on grade of not less than 
one-half inch to the foot from 
well to Y where branches run to 
each building. Lay five inch 
branch to each building, with 
four inch branches to surface at 
each conductor shown on plans 
and at wash pave. Fit in sepa­
rate four inch Y and branch, to 
each soil pip!,). Cement all joints 
perfectly tight. 

GAS FITTING. 
A one and one-half incb 

wrought iron service pipe 730 
feet long must be laid from main 
on Penn Avenue, with stop and 
Rickett·s patent ventilated ser­
vice box at curb, and additional 
stop and box for each house in 
same ditch with water. 

All piping must conform to 
the rules of the company fur­
nishing the gas. 

No joist shaH be cut more than 
eighteen inches from its bearings. 

·-- iO ,: .. . . .. . ,.. . � •• ' 
Ceiling lights to come fair in 

center of rooms. Brackets in 
halls five feet Eleven inches from 
floor, and 10 rooms flve feet ten 
inches. All nipples to project 

along flue and connect with 
waterback. Must be supported 
at least once in every length 

A CITY RESmENCE.-TREAT & FOLTZ, ARCHITECTS, CmCAGO. 
one and one-fourth inch beyond 
finished surface of plaster and 
be calJped until such time as 

of the horizontal parts by wrou�ht iron pipe hooks, 
firmly driven i nto walls and so arranged as not to in­
terfere with expansion and contraction. 

Run three·fourth inch XX strong lead pipe from T 
on service pipe, connecting to same with lever handle 
stop and waste, rough, along wall to supply wash 
trays, each of which shall have flve-eighth inch com­
pression wa�h-tray cocks. 

Hot water supply to laundry to be three-fourth inch 
galvanized , with malleable galvanized fittings, and to 
come down from boiler along inner face of chimney 
jamb, then across ceiling at uniform grade of one-half 
inch per foot, down beside cold water riser and 
parallel to branch from same to tray. To have stop in 
kitchen. 

Set thirty gallon Scarfe's patent dome head kitchen 
boiler on wall plate and supported by three-eighth inch 
iron rod with n ut below plate and attached to joist 
above by screw eye of same size iron. 

Set fifteen inch by twenty-tbree inch cast iron sink 
with hot and cold supply through three-eighth inch 
XX strong lead pipe, wit h  five-eighth inch Dougherty 
self-closing bi bbs ; supply pipes to be carried on 
chimney jamb, and not on outside wall. 

Supply to bath room through three-fourth inch XX 
strong lead pipes, carried along chimney Ineast and 
stair partition at a uniform grade of one-half inch per 
foot, with branch riser to W. B. of five-eighth inch XX 
strong lead pipe. Branch riser to W. C. tank to be 

to one and one-half inch (5 pound) lead waste pipes, fixtures are put on. Put meter on shelf in cellar, 

calked into porcelain lined Y branches on soil pipe immediately under vestibule .  

b y  means of brass ferrules wiped to pipe. Run all pipes in such a manner as to all drain to a 
Soil pipe to be three inch porcelain lined c , Standard " common point ; having no pockets for accumulation 

from outside of cellar wall, where it is to be carefully of water, etc. 
cemented into sewer, to be hereafter specified ; to have NATURAL GAS. 

three inch enameled running trap immediately inside Service pipe two inches diameter, of wrought iron, 
wall, and three inch by three inch enameled T vent to with stop to each house and Rickett's patent ventilat­

it. Run three inch enameled vent pipe from T up and ing service boxes, to be laid from Penn Avenue in same 

through wall below surface, cementing same into three ditch with water service. 
inch glazed earthenware pipe, laid with cemented Regulator to be placed in areas as shown on front of 
joints, and bring to !Surface 18 feet from building with houses. 
a cast iron grating at top. Run one and one-half inch pipe from main service 

Waste from wash trays to enter. enameled T next to pipe to regulator, and one and one-half inch pipe from 

one for vent pipe. regulator through cellars, with one inch laterals to aH 

Carry soil pipe along partition waH to within six flues colored blue on plans. and three-fourth inch 

inches of door opening, then rise and carry along the risers in said flue. Take three-fourth inch branch 

ceiling to foot of recess for riser. Provide one double from laterals through hearth to each fireplace in first 

Y branch, enameled. below ceiling of first story for waste story ; and three-fourth inch branch for laundry stove 

from B. T. and W. B . .  and separate Y branch, enameled. do wn through flue to le\>'el of burner in stove. 

for 'V. C. in thickness of floor, running soil pipe full Branches to fireplaces to come through walls of flues, 

size to top of chimney crock provided on ridge for stone hearths. and all Tisible pipes except those in 

that purpose. One-eighth bend will be required to cellar, laundry, and kitchen, shall be nickel plated and 

turn pipe between rafters and another to tum up again polished. 
at ridge. Nickel-plated screw valves with self-packing stems,  

Run two inch wrought iron vent pipe from bowl of  approved pattern, are the only form of stops per­
of W. C. parallel with soil pipe to roof. Make both l mitted in this  work. 
tight to roof with sheet lead. . Provide c ,  Standard " burner for each fireplace, range, 

All joints of soil pipe to be made with melted lead, and laundry stove. 
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All fittings to be malleable iron, galvanized, except 
those in finished rooms, which must be brass, polished 
and nickel-plated. All work to conform to regulations 
of fire marshal and board of underwriters. 

• • • • •  
A DWELLING AT SPRINGFIELD, IIASS. 

This cottage was recently  erected in Springfield, 

Mass. , and represents a house of modern design, con· 

veniently arranged, and of moderate cost ($3 500), 

using best materials. 
The hall is ample, with parlor, lihrary, and dining 

room connected by slid-
ing doors, with fireplaces 
in the adjacent corners of 
each room. 

There are five chambers, 
with bath room and clos­
ets, on second floor, with 
two bed rooms and ample 
room for storage on attic 
floor. 

The foundation is of 
brick, 13 in. thick up to 
grade line, and 9 in. thick 
above to sill. The cellar 
is 7 ft. high, with cement 
concrete for cellar bottom. 
Brownstone is used for 
window sills and hatchway 
steps. 

The frame of the build­
ing is of spruce, covered 
with m a t c h  e d  spruce 
boards laid diagonally (on 
this building they were 
laid to the northwest, as 
the prevailing winds are 
in that direction), overlaid 
with paper. The outside 
finish is of pine, with pine 
clapboards and bands of 
cut shingles. The roofs are 
of narrow matched pine 
boards overlaid with tar­
red paper, and covered 
with Chapman slate, 6 X 12, 
with lower edges cut. 

The inside finish to be 
of ash, except kitchen, 
which will be of pine, 
grained in cherry. The 
doors are made of pine, 
with panels of ash to cor­
respond with the inside 
finish of adjoining rooms. 
The upper floors of kitchen 
to be of black birch ; reo 
mainder of house, pine 
floors. 

GEO. H. BLANDEN, 
Architect. 

Springfield, Mass. 
• • •  

Petroleum V. Nasby on 
Socialism. 

I hate a capitalist, no 
matter how he becnm one. 
I hate the meenspirited, 
grovelin retch wich will 
work ten or more hours a 
day, deprivin hisself uv 
beer, and terbacker, and 
cards, and bilyards, and 
hos racin, and sich, savin 
peny by peny til he hez 
ground enough out of the 
world to hev a shop IlV his 
own, and to employ other 
men to slave fur him, and 
thus go on akumlliatin til 
he owns things. Such men 
are monopolists, and the 
enemies of labor, and 
grinders. 

� 
_,=-:.:-E-

Whenever a man hez saved anything, he becomes a 
capitali�t, and ez capitalists are dangerous to labor, he 
should be made to divide it up, so ez to be on a ekality 
with them wich never saved nothing. 

The mechanic or workingman wich saves so ez to 
own a house or a farm becomes a capitalist, and conse­
kently a grindin monopolist, and ez accumolashens are 
dangerous t:> labor, wat he hez shud be confiskated 
and divided up among us wich hezn't anything. 
Property is a crime. 

I ain't jist shoor that I hev 50t the socialistic doctrine 

JANUARY, 1887. 
and convey it thence in a liquid state through iron 
mains to the brickfield, where it is intended to be con­
verted into bricks. In this way Smeed, Dean & Co. , 
Sittingbourne, have lately obtained an enormous sup· 
ply of fresh brick earth from a property about a quarter 
of a mile east of Tonge Church, and nearly two miles 
distant from their present brickfields. The most import­
ant feature of the undertaking is the set of pumps for 
pumping the washed brick earth through a cast iron 
pipe main to the brickfields, which are the largest and 
strongest pumps that have ever been made in the dis-

-=----=�:;::--
-.:.:::=-�- -

trict for hrickfield pur­
poses. 

... . .. 
Hoose to HODS. Illspee­

tion. 
The Illinois State board 

of health has received the 
report of the house to 
house inspection made by 
the board of health of the 
city of Springfield. This 
is by far the most complete 
and thorough inspection 
that has been made by 
any town or city in the 
State, and reflects great 
credit upon the city and 
the superintendent, Dr. 
B. Barret Griffith. There 
were found to be in the 
city 4,738 houses ; the sites 
of 4,094 were good, 437 fair, 
and 207 bad ; only 453 are 
sewel'ed. Of these, 7,321) are 
built of wood, 1 ,009 of 
brick, and 19 of other ma­
terials. The basements or 
cellars of 2,188 were dry 
and 724 damp, while the 
ventilation of 2,329 was 
good, 271 fair, and 252 bad, 
and the general condition 
of 2,359 was good, 248 fair, 
and 194 bad. There were 
found 1,747 cesspools, sinks, 
and drains in good condi­
tion, 150 fair, and 90 bad, 
1,505 of these connecting 
with sewers ; 3,075 privies 
were found in good condi­
tion, 434 fair, and 582 bad, 
96 of them having connec­
tion with sewers. Out of 
466 water closets, 427 were 
found in good condition, 
20 fair, and 19 bad ; 444 have 
connections with sewers. 
The yards of 8,879 were 
in good condition, 816 fair, 
and 261 bad. 

- ==·: ;pto£l--n c.lo0 

Of the hydrants, 475 were 
found in good condition, 
337 fair, and 1 bad ; 3,085 
cisterns were in good con­
dition, 39 fair, and 48 bad, 
while 3,577 wells were in 
good condition, 225 fair, 
and 115 bad. Of these 
latter, the water in a num­
ber was examined and 
found to be unfit for use, 
and they were accordingly 
condemned, owing to their 
contamination from sur­
face drainage and privies. 
This was one of the most 
important facts elicited in 
t h e  investigation, a n d  
shows the great necessity 
of preserving wells from 
pollution, especially where 
the general water supply 
is not what it should be, 
owing to local causes. 

13 )( I S'  

I hold that the possession 
of a ten dolar bil makes a 
monopolist, and al sich 
shood be crushed. Ez 
hevin a ten dolar bil makes 

<::,: £�-t'i§-t? fLool' (.;, 0 e;ec.oydr ElooT 0 
During the time of in­

spection there were found 
152 cases of sickness, show­
ing the general health of 
the city to have been very a man a monopolist, his 

monopolism increases jist in proporshen to the ten 
dolar bils he hez . The owner of a factory is a enemy 
to the human race, anll ez for the man who biles a 
ralerode, he 

" Is II monster uv such hidgus meen, 
That to be hated needs but to be seen. " 

My hatred of railroad managers is intens. It com­
menst with the flrst time I wuz drop off the hind plat­
form uv a trane for not payin fare, and hez increst with 
every repetishun uv the ofense, which generally hap­
pens every time I want to go anywhere. I lothe the 
ralerode monopolist. 

A grindin monopolist is any man wich has anything. 

A DWELLING AT SPRINGFIELD, MASS. 

down flne enuif, but I think these definishuns will do, good. Some of these 
espeshly when you howl em under a red flag to luvers to the water supply. 

cases were attributable directly 

uv humanity wich is chuck full of stale beer. The vaccinal status was found to be as follows : 

. . . f .  

Drlekmaklllg Under New Condition., 

A few years ago the making of bricks was deemed to 
be all but impracticable at any site which did not itself 
contain the raw materials required for the manufac­
ture. :Now, however, Taylor & Neate, Medway Works, 
Rochester, have introduced slurry pumps, by the use 
of which the brick manufacturer is enabled to prepare 
his earth upon the site whence he draws his supply, 

Adults vaccinated . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  15,637 
Adults not vaccinated . . . . .  . .  . . . . . . . . . . . . . . .  n . . . . . . . . . .  n 1,853 
Adults revaccinated . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . .  9,184 
Children vaccinated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,866 
Children not vaccinated . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  8,041 

There were found 3,716 nuisances and defective con­
ditions affecting life. Nearly all have been abated or 
removed. Maps of the water supply and sewerage ac­
company the report. All this has been accomplish. 
ed at the trifling cost of $1)47.50. 
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The Tehoantepec Sblp Railway. 

E. L. Cor theil, chief engineer of the Tehuantepec 
Ship Railway, delivered, on December 20, before the 
New York Acadellly of Sciences, in the Hall of Colum­
bia College Law School, an address on the Isthlllian 
Railway. Mr. Corthell having gone through an ex­
haustive account of the historical precedents of ship 
transportation in the past 2,400 years and having by 
statistics ahown that the proposed Tehuantepec route 
was the most feasible for the purpose, gave an ac 
count of th e  mechanical devices and plans, their cost 
and advantages. He brought numerous statistics to 
bear to show the economy of the scheme on account 
of the t.raffic which, bElcause of the abolition of an 
ocean voya�e of 1 1,000 miles, would pass over it. 

This traffic he �stimated at almost 6,000,000 toms. 
He then descanted on the general benefit to mankind 
resulting from its enabling civilization to advance 
with more rapid strides. He expressed confidence in 
its ultimate success, and declared that Suez furnished 
a precedent as to the country into whose hands this 
grand achievement will eventually fall, should the 
United States take no decided naiional interest ill it. 

' ' 'rhis work when finished," he concluded, . .  will be 
the realization of the ardent wish of stat.esmen and 
philanthropil;ts everywhere, the dream of kings and 
conq uerors d uring the last 350 years, and a fitting sup­
plement to the grand achievementll which have 
marked the progress of the nineteenth century. " 

.. I I . " 
A COTTAGE AT HALIFAX, N. S. 

We give a sketch of a suburban cottage designed by 
C_ H. McClare, architect, Cambridge, Mass. , for a 
gentleman at Halifax, N. B. The build ing is of wood, 
the outer walls and roof to be covered with sawn 
shingles, stained a warm color before laying, the roof 
to be darker than the walls, and the finish and copings 
a lighter color. 

The rooms all of good size and convenient, as the plans 
show, with three on each floor, with closets, halls, etc . 

The flrst story will be 9 ft. 3 in. between floor and 
ceiling. the second floor will be 8 ft . 8 in. , and the attic 
will be 7 ft. 6 in. , and will be finished in pine, painted. 
It will contain two bed rooms and a store or lumber 
room, with closets. The second story will be finished 
in whitewood . stained cherry, and have open grates for 
80ft coal; the bath room and water closet is on this floor. 
The parlor will be finished in cherry. including mantel 
for open fireplace. The dining room and hall is to be 
finished in English oak, which includes a large mantel 
and sideboard in the din-
ing room. 

The vestibule to be fin-

and prevent all appearance of moisture. I have 
known a doctor report a concrete cottage as beiDg unfit 
for habitation, as moisture runs down the walls ; but a 
candle burning through the night having to all ap · 
pearance prevented it, he acknowledged he was mis­
taken.-Thomas Potte?', Building New8. 

A NEW LEVELmG mSTBUJlENT. 

The advantages of an accurate and ea.sily adjust­
able leveling instrumellt in setting out buildings on 
the ground is well understood by builders and con-

HARMON'S NEW LEVELING mSTBUJlENT. 

tractors. The time saved is considerable, and the ex­
actness which is so necessary in this description of 
work is, to a great extent, insured. The instruments 
hitherto manufactured have been, as a rule, so expensive 
as to preclude their general use, excepting in the more 
extensive works. 

Mr. John W. Harmon, of 65 Haverhill Street, Boston, 
Mass., is the manufacturer of an improved level of con 
siderable completeness and utility. Its general form is 
shown in the engraving. The simplicity of construc­
tion enables the manufacturer to sell at a very 
moderate price, while the whole arrangement of parts 
is specially designed to insure accuracy and speedy 
atlj ustment. 

The special points of construction are protected by 
patents, and consist of the central stand, provided with 
a circular gauged flange and a centralizing pointer, 
with the adjustable screws. 

The instruments are supplied either with or without 
the magnetic compass, and may be used either as a 
level or theodolite for the various purposes of archi-

ished in oak , paneled as 
shown i n  the sketch. 

The kitchen and pantry 
to be finished in pine, 
natural or an oil finish. A 
set range, with hot water 
tank, is in the kitchen, 
also stairs to cellar and 
next fioor. The cellar to 
be concreted and contain a 
furnace and laundry. 

C'Y!-ro�(<<r(J,. 
j}RC?� 

The cost to complete it 
is estimated at three thou­
sand dollars in that lo­
cality. 

• • • •• 
Concrete Floer. 

It the wet state of the 
concrete floor does not 
arise from land springs or 
some other lIource beneath, 
then it can only be from 
condensation. The imper­
vious character of good 
concrete and Portland ce­
ment. and the comparative 
ooldness of the surface, 
are sure to caUStl-if there 
is no artificial hE'.at in the 
room-that appearance of 
an irruption of water 
which many persons can­
not believe arises simply 
from the condensation of 
moisture with which the 
atmosphere is h e  a v i I Y 
charged in d a m  p a n d 
changE'able weather. The 
only remedy is to cover 
the floor with a carpet. 
matting or some material 

A COTTAGE AT HALIFAX, N. S. 

of a higher temperature than. the floor ; but of course toots. builders, contractors, engineers, and others. It 
this does not dispel the watery particles held in sus- is claimed that they will do all that is required of the 
pension . Obviously, such a floor is not healthy, for more expen sive instruments, excepting where the dis­
it does not hold or retain moisture but for a short tances are of very long range. 
time. This applies to concrete walls as well as floors, • • • , • 
and is direct evidence that the atmosphere is at the IN the manufacture of a pair of ordinary window 
time too damp for the room to be occupied without sashes, it is necessary t{) make twenty four mortises ; 
some form of artificial heat beiug introduced to make I and in a common door or pair of blinds, from twelve 
the air drier, and a single lamp will often e1lect this to sixteen mortises. 

'1 
Air In Greenhou.e •• 

The circulat.ion of air is one of the most important 
provisions in all kinds of horticultural buildings. 
Nothing but that will fairly exclude dalllp, or in any 
damp weather counteract its effects. It is not enough 
to open every front window. It would be far better 
to open only one and let down a top light a little. In 
all cases there should be an outlet as well as an inlet, 
and for want of this many houses do not answer well 
for plants. A circulation of air causes a more rapi1 
evaporation, and it is a common thing alllOng good 
gardeners to open a lower window even in wet, cloudy 
weather. Let down one of the top lights a little, and 
light a fire. By this a free circulation is created and 
the house dried, although it were in the midst of rains 
and cloudy weather. It is too comlllon a t.hing to see 
the top lights let down to give air to a house, and no 
other part opened. This is all wrong ; for there 
should be a draught. On the other hand, we see all 
the front windows and no top lights down. Many 
persons build pits three or four feet high at the back 
and half the height in front, and no air but what can 
be obtained at the top. We would always provide air 
holes at the bottom, as without such there can be no 
drau�ht, no free circulation. When pits are built 
without this provision, the best mode of giving air is 
to pull up one light to let in air at the foot of it, 
and push down the next to open at top, and so on al­
ternat.ely through the whole range of lights, however 
long the pit may be. It is the same in �i ving air to 
a hotbed, only that when the air is rarefied. as it is 
inside, tilting the light a lit.tle let.s out the steam, 
and the cool air will get in somewhere ; but sometillles 
when a frame is made too close and the glass is put­
tied at the joints, things fog off in spite of tilting, 
because there is no circulation. 

. , . . . 

Advanhlre. of: Low CelJlnc •• 
Rooms with low cei lings, or with ceilings even with 

the window top . says the Popular Science Monthly, 
are more readily and completely ventilated than those 
with high ceilings. The leakltge of air which is 
always going on keeps all parts of the air in motion in 
such rooms ; whereas. if the ceiling is higher, only the 
lower part of the air is moved, and an inverted lake of 
foul and hot air is left floating in the space above the 
window tops. To haTe the currents of fresh air circu­
lating only in the lower parts of the room, while the 
upper portion of the air is left unaffected, is really the 
worst way of ventilating ; for the stagnant atmospheric 

lake under the ceiling­
a I t h o  u g h motionless­
keeps actively at work 
under the law of diffUSion 
of gases, fouling the fresh 
currents circulating be-
neath it. With low ceiling 
and high windows no such 
accumulation of air is pos­
sible. for the whole height 
of the room is swept by the 
current, as the dust of the 
floor is swept with a 
broom. Low ceilings have 
also the advantage of en­
abling the room to be 
warmed with less expendi­
ture of heat and less cost 
of fuel. The above does 
not agree with the gt:De­
rally accepted idea of the 
height of rooms in dwell­
ings. but the aut hority is 
good, and well worthy of 
consideration by persons 
about to build. 

... . .. 

DI.temperinc Celllnp. 

Give the ceiling'S a coat 
composed of soft soap, 
lime. putty, and size. The 
quantities to be used of 
each ingredient entirely 
depend on the flnish of 
the ceiling ; some are much 
more a b S O l'  b e n  t than 
others. The soft soap pre­
vents the dry plaster ab­
sorbing the color too quick-
ly, so that a clean, even 
surface may be obtained 
with the finishing coat. 
If the workman is not 0. 

pract.iced hand. he may be successful in laying an even 

coat of distemper ; and even if he should succeed, if 

his ceiling is gray finished, the sand w1l1 probably spoil 

the distemper. 
----------�.�Ie.�'�.�----------

FURNITURE POLISH -Equal parts sweet oil and 

vinegar and a pint of gum arabic, well powdered ; 

shake the bottle and apply with a r�. It will make 
the furniture look as good as new. 
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A 12,200 RESIDENCE AT DETROIT, MICH. 

We give a sketch of a frame house now being built 
on Perry St. , Detroit, Mich. , for Mr. M. McNamara. 
from plans made by A. C. Varney, architect, Detroit. 
The cost wiU be about $2, 200. The house consists, on 
first floor, of hall. parlor, back parlor, dining room 
and kitchen, and one large chamber ; and; on secoud 
floor. four neat chambers and bath room. It has a good 
cellar under the dining room. The remainder of house 
rests on brick piers. It is finished inside with pine 
and hard oil finish. 

.. .  " ' "  
Removal oC Sno"," Crom Street •• 

The difficulty of cleaning the streets not only is per­
ennial, but it is one that becomes more disagreeable, 
and yet more im­
perati ve, with the 
increase of traffic 
and the growth of 
population. The 
streets of New 
Y 0 r k a r e  fre­
quently c h o k e d  
by thA throngs of 
vehicles even in 
the best of wea­
ther, and of course 
a heavy fall of 
snow makes mat 
ters worse. In 
addition to the 
t r o u b l e  t h u s  
caused, the accu­
mulations of snow 
are sources of an­
noyance to pedes­
trians, and the 
filth col lected in 
the slushy mass 
is a serious danger 
to health. 

The expense of 
carting away the 
snow has been 
v a r i o u s l y  esti­
mated to range 

d itious, and in part because they were too expensive. 
In New York, Lockport, and other cities where steam 
distributing companies have laid mains, attempts have 
been made to melt off the snow by turning upon it 
live steam. This plan melts the snow very fast, but in 
nearly every experiment there has been an enormous 
loss of free steam in proportion to the work done. 

Recently, Mr. Chal'les E. Emery, C.E. ,  Chief Engi­
neer of the N. Y. Steam Company, has employed a 
novel apparatus with such success that it bids fair to 
solve the problem. While it is probable that it can be 
operated more exped itiously and economically by using 
steam taken from underground supply pipes, its use is 
not limited to this su pply. Any locolllotive or movable 
boiler could be employed. All that is needed is to 
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from seventy. five cents to one dollar per cartload ; but I kf'ep the steam in contact with the snow without let 

even at fift.y cents per cartload it is manifest that to ting a great portion of it escape before touching the 

properly clear the strpets would cost enormously. snow. For this purpose a broad, light, rough, and 

Take, for example, one strept block 200 fept long and strong Illed , with openwork runners, is fitted with a 

say 50 feet wide, having a s urface area of 10,000 square short pipe passing through the top of the sled, having 

feet. A moderate snowfall of three inches of snow will a hose coupl ing at its upper end. A tarpaulin, or can­

gi ve 2.500 cubic feet on that one block of street. As- vas spread, about 25 feet square, made steam tight, 

sumi ng that i n  loading this is packed down to nearly extends from the sled as a center, and the hose coupl ing 

half-say 1.350 cubic feet-there would be 50 ' cubic passes through it. The tarpaulin is piled on the sled 

yards of Flnow to be carted ; and allowing two cubic until it is drawn to the plac'l for beginning work ; the 
yarrls as t he outsi rle  limit of each load. there would tarpaulin is then spread out. upon the snow to its full­

be 25 cartloarlR to be taken from each block, at a mini- est spread, the edges are tucked into the snow, connec­

mum cost of $12.50, or $250 per mile, for every snow tion is made by hose from a boiler or steam pipe to the 
storm. sled, and the steam is turn ed on, a pressure of 40 pounds 

'l'he use of steam has often been suggested, and we being sufficient. The steam cannot escape into the 

have dpscribed . in our columns various forms of steam air, but is hf'ld right down to the work req uired of it ; 

apparatus, but they have generally failed to give satis- an d in a very few minutes the deepest snowbank or 

faction, in part because they are not sufficiently expe_ the iciest packed roadbed yields to the heat and runs 

off as water. By repeating this operation a street can be 
cleaned in a very moderate lengt.h of time and at small 
expense. The three inches of snow on 10,OUO square 
feet of street on a block, if removed by carts, would be, 
say, $12. 50. The melting process would require that 
the tarpaulin should be shifted sixteen times to cover 
the street 200 feet long and 50 feet wide. Making the 
excessive allowance of 15 minutes for each shifti ng of 
the tarpaulin, the street would be melted off in four 
hours. The cost would depend u pon the amount of 
steam used. That is a difficult matter to calculate, for 
it would vary according to the temperature of the air 
and of the snow. The N. Y. Steam Co. charges $1 for 
2,000 pounds of steam, which would melt from six to 
Ileven tons of snow, and on that basis the steam wou ld 
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cost from three to 
four dollars per 
block, and the 
labor of attend 
ants, etc. , proba­
bly as much more, 
say $8 per block, 
or $160 per mile. 

To carry out 
such an undertak­
ing, even where 
there are steam 
mains a I r e  a d y 
laid, would call 

for a considerable 
outlay. S t e a  m 
pl ugs, l ike fire hy­
drants, would be 
needed on every 
corner, and each 
melting would re­
quire about 100 to 
125 feet of steam 
hose, capable of 
sustaining a pres­
sure of certainly 
over 40 pounds to 
the sq uare inch . 
and pl'eferably 80. 
lt is probable that 
a private compa-

)\oo} 

ny could be organized to do this work. The plan has 
been successfully operat.ed, and it seems to present a 
practicable and economical escape from the present 
disagreeable and dangerous condition of our streets 
during the winter months. 

Do,,':" to Gro"," Lar"e Potatoell. 
A superb lot of potatoes wh ich was lately exhibited 

at a French exposition, and considered worth a gold 
medal, attracted a great deal of attention. The culti­
vator gave the following as his method of increasing 
the size of the tuber : When the young stems have at­
tained about four inches in height, all of them except­
ing two of the central one!l are cut awa.y, and t.hese 
two only allowed to grow. By JIIeans of this simple 
precaution the tubel's become much larger than they 
are in ordinary cultivation.- Vick's Magazine for De­
cember. 

© 1887 SCIENTIFIC AMERICAN, INC.



JANUARY, 1887. 
THE GRECIAN ARCHITECTURAL STYLE.· 

BY PROF. N. CLIFFORD RICKER. 

1. Building Materials.-Stone was most commonly 
employed in Grecian buildings, since it was found 

everywhere, and it was almost invariably carefully cut 
and laid dry, without mortar, but with very fine and 
close joints, sometimes hardly visible. But these joints 
were good for but a few inches from the exterior, the 
internal surface of the stone being roughly undercut 
to save time, though this sometimes caused the joints 
to flush. The masonry is sometimes very strongly 
bonded by interlocking the stones, greatly increasing, 
the cost, though the bonding is frequently neglected, 

and metallic cramps were 
used in the more import­
ant buildings. 

Marble was always pre­
ferred, when its cost could 
be met, especially for tem-

__ pIes, the favorite variety � being the P e n t e l i c a n , h;:ij;:///�@'d'/ which was quarried near 

Fig. 1.  

Athens. The Parthenon 
at Athens was entirely con­
structed of this marble, 
which contains a s m a  I I  
quantity of iron, causing 
the surface to take a rich 
golden tint by exposure. 

Limestone was used as a 
substitute for marb1e and 
for ordinary purposes, and 
as it does not take a good 
polish, its surface was usu­
ally coated with a fine 
white stucco, very smooth­
ly polished, to give the ap­
pearance of marble. This 
coating was very durable, 
as it is still found in a good 
state of preservation, but 
was rarely of u n i f o r m  
thickness, the surface of 
the stone being cut WIth 
less care than if visible. 

Trachyte of a very dark color was used for the 
Temple at Assos, in Asia Minor, otherwise notable for 
its unique sculptured architrave. 

Pavements, foundations, walls, columns, and cor· 
nices, with the occasional exception of the corona, 
together with the ceilings of the porticoes, were always 
constructed of stone. 

Terra cotta was sometimes employed for decorative 
purposes, such as the corona or crown moulding of the 
cornice, a gable rosette, antefixre, etc. , as well as for 
the tiles of the roof, wbich were rarely of marble. This 
material was frequently moulded and also decorated 
by geometrical or other forms, painted in red and 
black. 

Bricks appear to have never been used by the Greeks. 
Wood seems to have always been far from abundant 

in Greece, and was only used for rafters, and for 
paneled ceilings baving spans too great for construc­
tion in stone. Paneled construction appears to have 
been common in ceilings, the panels being either of 
wood or terra cotta, decorated by sculptured mould­
ings, gilding, and painting. In some very ancient 
temples, rough trunks of trees were 
employed as columns. 

Iron and bronze cramps, set with 
lea,d, were used for more strongly 
binding together the stones in the 
walls of the most important build­
ings, as in the Parthenon. Bronze 
furniture seems to have been com­
mon in the temples. 

Gold and silver were only used 
for decorative purposes, though 
golden shields were sometimes sus­
pended on the architrave of a tem­
ple as a votive offering. 

Metals were still much too rare 
and costly to be employed, except­
ing for decorative or for the most 
essential constructive purposes. 

2. Method of Construction.-The 
general system which forms the 
basis of Grecian architecture is 
that of post· and-lintel construction, 
similar to that of the Egyptian 
temple, but substituting the gable 
for the flat roof, on account of the 
greater rainfall. The site of the 

The columns were built of drums or short cylinders, 
closely jointed by grinding with sand, .and the external 
surface was usually cut after being set up, though the 
upper an() lower drums were first finished, to serve as 
guides for the remainder. These columns supported 
the architraves, usually composed of three slabs set 
edgewise, and the cornice, as well as the ends of the 
rafters (Fig. 1). 

The root was formed of wooden rafters, which sup­
ported the edge!! of the covering tiles, usually of two 
forms, with ornamental decorations at the ridge and 
eaves. 

Greek construction was excellent, so far as it was in · 
tended to be visible ; but when concealed, the work­
men were often careless, and many faults were per­
mitted which would not be allowed in a modern 
building under the superintendence of a careful archi­
tect. Mortar and concrete were not used . 

The Greeks were probably acquainted with the 
arch, and perhaps also with the vault and dome, but 
never employed them, preferring the post-and-lintel 
system, leaving the arched system to be developed by 
the Romans. 

3. Curoature of Horizontal Lines. -By some writers, 
Penrose and Pennethorne, for example, it is asserted 
that the top of the stylobate and the lower edge of the 
architrave, as well as the horizontal lines of the cor­
nices, were all slightly higher at the middle than at the 
ends of the building, thus making these lines curves of 
very slight c urvature, instead of being straight. The 
reason assigned for this was that the apparent dimen­
sions of the building would thereby be somewhat 
increased, especially if the observer were placed op· 
posite the center of one side, and that this would also 
correct any tendency of a straight line to appear de­

pressed at its center. It is evident that this would 
materially increase the cost of the building and the 
care and labor required in its erection. The triglyphs 
and metopes would not be truly rectangular, but 
slightly trapezoidal. 

It is found that the centers of the sides of the stylo­
bate of the temple of Theseus at Athens are now from 
one and five-eighths to two inches higher than the 
angles, these sides being 104 and 45 feet long. But the 
angles of this stylobate are not all in a common plane, 
and there are also many other slight inaccuracies in 
construction, so that after a careful examination and 
measurement of the building in 1879, Professor Dllrm 
decided that there was no ground for the curvilinear 
theory, and that the differences observed were due to 
carelessness in the erection of the build ing, to unequal 
settlements, or to injuries during the centuries which 
have elapsed since its completion. 

4. Polychromy.-Previous to the publication of 
Hittorf's work, in 1851, it had been assumed that 
Grecian temples, being either constructed of white 
marble or coated with white stucco, were not externally 
decorated by color. But a close examination of the 
examples still remaining showed that a large part of 
the exterior was actually painted with bright and full 
colors. Also, that some portions of the statues and 
reliefs were colored, though it appears probable that 
these were only partially colored, the drapery and the 
background being painted to accent the outlines of the 
figures and afford a stronger contrast. 

Full and pure colors were employed by the Greeks, 
such as blue, red, green, yellow and gold, with brown 

Fig, 4,-THE PARTHENON. 

and black for pottery, and pink, light green, and violet 
for the draperies of statues. These were sometimes 
opaque, sometimes applied as transpareat glasses, and 
were frequently encaustic, or prepared with wax as a 
vehicle. 

9 

with red and gold , with deep red annulets_ The 
under surface of the architrave was ornamented by 
guilloches ; its outer surface by inscriptions in gold 
and metallic shields or scroll ornaments. The guttre 
were gilded . The triglypbs were blue with gilt orna· 
ments, and the ground of the metopes was a deep 
brown, while the reliefs were sometimes fully and 
sometimes partially painted in their natural colors. 
The bed mOUldings .were gold or green and red. The 
ground of the lower surface of the geison was vermilion, 
with mutules of blue and gold ornaments. The ver­
tical surface of the geison was ornamented by leaf 

Fig. 2. 

Fig. 3. 
ornaments in green and red, and a gilt honeysuckle 
ornament decorated the corona. The ground of the 
tympanum was brown, with statues sometimes of the 
natural colors. This applies to the Doric order. 

The exteriors of Ionic and Corinthian buildings were 
similarl y decorated, excepting that a large proportion 
of the decorations were scu lptured instead of being 
merely painted. Volutes were red , wi th yellow hollows 
and gilded eyes. The ground of the inner frieze was 
usually blue, with reliefs in natural colors, like those 
of tbe exterior. 

Hittorf published a colored restoration of a Grecian 
temple, and an imperfect attempt was made to employ 
this arrangement of colors in the entrance hall of the 
United States Patent Office, but the colors and their 
arrangement are not approved by modern artists and 
connoisseurs, and it has seldom been employed . Either 
our preference for mixed, broken, and more quiet color­
ing is erroneous, the result of inferior taste, or the 
Greeks never succeeded in the use of color so well as in 

that of forp1 . It is possible that Grecian temples were 
not painted when originally built ; that this was done 

under tbe Roman Empire, or later. 
5. Walls.-These were a I w a y  s 

built of large blocks of stone with 
dressed beds and joints, the face 
being sometimes left rough in ter· 
race walls :Fig. 2), sometimes hav­
ing draughted margins, but always 
smoothly cut in important build­
ings. Great care was taken to ob· 
tain fine and close joints, mortar 
never being used, nor was the inte· 
rior of the wall ever composed of a 
concrete of stone spalls and mortar, 
as in modern building. Cyclopean 

masonry was r a r e l y  used, and 
notched stones are not common, 
the rectangular ashlar being most 
frequently employed. The wall was 
two-faced, the courses of the sides 
not always corresponding, and often 
merely resting against each other 
or connected by metallic cramps, 
though through bond stones are 
sometimes found (Fig. 3). No sepa-
rate and proper foundation was pro­
vided. but thewall stood on the stone 

building was cleared off, leveled, and a solid plat­
form of stone then constructed, slightly larger than 
the intended structure, with a series of steps extending 
entirely around it. This was usually covered by large 
and carefully joined slabs of stone, which formed the 
floor. On these, the outlines of the plan were marked, 
and the walls and columns then erected. 

• The figures are taken from Dnrm's ..  Grlechlsche Banstyle j " J,nbke's 
..  HIMory of Archltectnre," Vol. I .. s'b:th edItion; and Manch's • •  Archi­
wktonllche Ordnunpn. "-Buildi1lg. 

The walls of the cell of the temple, the columns, the 
architrave and cornice, were either unpainted or were 
of a clear orange yellow tint. The abacus of the 
capital was red, decorated by a gilt band of fret orna­
ment. The echinus was dark green, its leaves outlined 

pavement of the building. The thickness of the waJ.lB 
of Doric buildings was about one-tenth their height, 
and usually diminished from bottom to top, tbe ex­
ternal surface therefore being slightly inclined inward. 
This batter. amounts to 4% inches for a height of thirty 
feet in the walls of the Parthenon. This was probably 
done to better accord with the columns, which were 
always considerably diminished. their axes also being 
sometimes inclined inward. Walls of buildings in 
which the Ionic order was used were never battered, 
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and were thinner, their thickness being about one­
twelfth their height. 

dark stone were employed. The cost was thereby con­
siderably increased. 

9. Beaded Astragal.-Like the straight 'Dlouldin�, 
and generally placed between the necking and shaft of 
Ionic and Corinthian columns. 6. Roofs. -The roofs of Grecian buildings were never 

flat, nor were they ever ornamented by proper windows, 
forming a prominent architectural fE:'tature of the 
building, though simple openings for the admission of 
light probably frequently existed in soine form. They 
were decorated by acroteria, placed at the apex and 
ends of each pediment (Fig. 4). 

The principal forms of mouldings were the follow­
ing : 10. Astragal.-Profile semicircular, surface pla.ia ; 

sometimes found in the Ionic base. A. Rectilinear (Fig. 6). 
1. Fillet.-Profile rectangular. Also a flat surface 

used for separating two curved surfaces or to terminate 
a moulding. 

S. Columns and ..Antm.-Grecian columns are always 
circular, and are also free, i. e. , are very seldom at­
tached to a wall ; antre are pilasters of rectangular 
section, which frequently terminate the side walls of 
temples. The term pediment is applied to the horizontal and 

the two inclined cornices at the end of a Grecian build­
ing. together with the triangular wall surface included 
between them, which is called the tympanum. 

The principal forms of Grecian roofs were the follow­
ing : 

2. O'Oolo.-Profile convex, usually a little more than 
half an ellipse, parabola or hyperbola, whose axis is 
horizontal. Most curved at top and separated from 
the fillet by a deep quirk. Sometimes used as a 
corona, more frequently as one of a group of mould­
ings. 

The antre were built of courses corresponding to those 
of the adjacent walls, but the columns were composed 
of cylindrical drums of stone, EO cut as to bear only on 
their outer edges. A square hole was sunk at the cen 
ter of each end of a drum, wbich was fllled with a tight­
ly driven block of wood. A round wooden pin in the 
middle of this block then connected two drums and 
also formed a center, around which t.he upper drum 
could be rotated while grinding the joints with sand. 
Only the capital and lower drum were cut before set­
ting up the column, the others being rough. The out­
line of the shaft could then be made curved or straight 
as desired, by using a wooden template, the flutes laid 
out and worked with much greater ease and certainty 
than if the column had been completely finished be­
fore setting. (See Fig. 1.) 

A. The gable or pediment roof, always used for tem­
ples, and composed of two plane surfaces. This was 
constructed of wooden rafters, spaced · to support the 
edges of tiles of terra cotta or, rarely, of marble. No 
trusses were used. The tiles were of several kinds, 
but generally consisted of broad tiles with their edges 
turned up, which were covered by overlapping narrow 
tiles. Ornamental palm leaf forms, called antefixre, 
were added to these covering tiles at the eaves and the 
ridge of the roof. There was no gutter to receive the 
water, which dripped from the edge of the roof 
(Fig. 5). 

3. Egg and Dart.-Simply a sculptured ovolo. Rare 
in the Doric order, but very common in the Ionic. 

B. The pyramidal terraced roof, as in the tomb of 
Mausolus, constructed of stone steps, with a quadriga 
at top. 

C. The conical roof was employed for circular 
buildillgtl, which are very rare in Greece, and was con­
structed l ike the gable roof, though trapezoidal tiles 
were required . 

D. The conical stone roof of the Monument of Lysi­
crates was un ique, consisting of a single large slab of 
stone, hollowed out beneath the upper surface, being 
decorated by scale-like forms, perhaps suggested by 
pine cones. A central ornament supported a bronze 
tripod. 

7. Mouldings. -Tbese afford some of the most strik­
ing and valuable characteristics of the style, since the 
Greeks appear to have first appreciated the beauty 
(l,nd effect of mouldings, singly and in combination 
with other architectural details. 

The profile of a moulding is the outline of its cross 
section. A moulding may be generated by moving its 
profile in either of two ways : 

1st. Along a straight line, producing rectilinear 
mouldings. 

2d. Along a circle, or by rotation about an axis, pro­
ducing annular mouldings, used only for capitals and 
bases of columns. 

Grecian mOUldings possess some very distinctive 
cbaracteristics, thus serving to readily distinguish the 
style from aU others : 

A. Some unique forms of mouldings are employed, 
as the hawksbill, etc. 

B. Profiles of mouldings are rarely circular arcs, but 
are usually portions of ellipses, hyperbolas, parabolas, 
etc. (Such profiles are employed in no other style, ex­
cepting imitative Grecian.) 

C.  The outlines of the ornaments painted or sculp. 
tured on the surface of the moulding are generally 
similar to the proflle of the same moulding. It is 
usually the case that only the surfaces of alternate 
mOUldings are thus decorated, the others being left 
plain, with the exception of the astragal, which is al­
most always ornamented. 

D. The mOUldings of the caps and bases of antre or 
pilasters are almost invariably very different from those 
of circular columns, in profile, arrangement, and deco-

Fig. 6. 

ration. (In Roman and later styles these are generally 
similar.) 

In early Grecian buildings, the decorations were 
merely painted on the surface of the moulding ; in 
later, especially in connection with the Ionic or Corin­
thian orders, they were usually sculptured in low 
relief. 

More complex profiles were probably preferred to 
circles for Grecian mouldings, becaut e the gradation of 
the shading and shadows would be more delicate and 
beautiful, thus harmonizing better with the arcbitec­
ture. Tbis became evident when executed in white 
marble, though this refinement would be useless if a 

Fig. 5 .  

Frequently used in combination with the beaded 
astragal. 

4. Ca'Oetto.-Profile similar to tbat of the ovolo. but 
concave instead of convex. Rare, used as a corona or 
to form a group. 

5. Cyma Recta.-Composed of a cavetto and ovolo 
tangent to each other, the former always being upper­
most. Chiefly employed as a corona, for which pur­
pose it is still used, this special section of moulding 
now being generally termed . ,  crown mould. 'I 

6. Cyma Reversa.-Composed of an oVQlo and cavetto, 
the ovolo being uppermost, making the profile the 
reverse of that of the cyma recta. Sometimes used 
as a corona, but more frequently as a bed moulding, 
etc. 

7. Lesbian Cyma.-Composed of a cyma reversa 
above a beaded astragal, both always being sculptured. 
Or it might be considered as being an egg and dart 
moulding and beaded astragal, the lower portion of 
the first being concave instead of convex. Very fre­
quently used as a bed moulding, also to separate the 
frieze and architrave of the Ionic and Corintbian 
orders. 

S. Hawksbill.-Probably composed of intersecting 
ovolo and cavetto, usually with a necking and one or 
more flllets beneath it when used in the capitals of 
antre. Common in capitals of antre, also sometimes 
found in cornices, forming a drip moulding. 

9 . ..Astragal.-Profile usually semicircular if small, 
or semi-elliptical if large. Not common as a plain 
mOUlding. 

10. Beaded ..Astragal.-Profile like that of the astra­
gal, excepting that it sometimes forms three-fourths 
of a circle ; decorated by being cut into alternating 
oblong beads and pairs of disks, connected by a kind 
of Fltem. This moulding was a favorite, and was 
much nsed in composing groups of mouldings, 
etc. 

B . ..Annular Mouldings.-(Fig 7.) Only employed 
for the caps and bases of circular columns. 

1. Fillet.-Profile like that of straight moulding and 
used for the same purposes. The name is also applied 
to the narrow strips of the original surface of a column, 
left between the flutes of the Ionic and Corinthian 
orders. 

2. Incision.-Merely an angular notch separating 
the capital and sbaft of a Doric column. Two or three 
incisions are usually grouped together. 

3 . ..Annulets.-Annular mouldings of peculiar profile, 
a group of 3, 4, or 5 being placed between the echinus 
and necking of the Doric capital. 

Diminution of Columns.-All Greek columns were 
diminished, i. e., were smaller just below the capital 
than at the lower end of the shaft. This diminution 
was greatest in the early Doric buildings, but was gra­
dually lessened as the ratio of height to diameter was 
increased. It varies from one-third to two-fifteenths 
of the lower diameter of the shaft, being in the best 
examples about five-twenty-fourths for the Doric and 
one-sixth for the Ionic and Corinthian orders. 

Doric antre were necessarily diminished, since the 
walls were battering, but they were plain and not 
fluted. 

Entasis of Shaft.-The vertical outline of the shaft 
of a Grecian column was rarely straight, but was usual­
ly slightly curved and convex. This is the entasis, 
which was usually quite small, though materially 
affecting the appearance of the column. The shafts 
of the external columns of tbe Parthenon are 27� feet 
high, and their curvature is such that their middle 
diameter is % inch more than if the outlines were 
straight. about tllf part of the lower diameter of the 
shaft, making an entasis of only /, inch. The probable 
object of this entasis was to prevent the outline of the 
column from appearing concave. The curve of the 
entasis may .have been circular, though it appears 
more probable that it was a portion of some bigher 
curve, since the mode of working equally permitted 
the use of any plane curve. 

Proportions of Columns.-The ratio between height 
and lower diameter of shaft was least in early Doric 
columns, but was gradually increased. It was at first 
4, tilen 6 in Doric columns of the best period, from 9 
to 10 for Ionio, and from S'S to 10'7 for Corinthian col­
umns. These ratios are all smaller than those employ­
ed in modern architecture. 

Inclination of Columns.-Their axes were rarely ex­
actly vertical , but were slightly Inclined toward tbe 
building, to increase its apparent strength ; the angle 
columns were inclined more, because on two sides. To 
further increase this effect of stability, the angle col­
umns were usually a little larger than the intermediate 
columns. 

Intercolumniations or Spacing of Columns.-The 
angle column and triglyph of a Doric building were 
both set close to the comer ; the centers of all other 

4. Echinus.-Profile like that of the ovolo ; usually 
decorated by painted leaves with their points down­
ward, or by sculptured ornaments similar to those of 
the egg and dart mOUlding. This is the principal 
mouldin� of the Doric capital, just beneath the 
abacus. 

Fig. 7 .  

columns were set under the centers of each alternate 
tri�lyph, or rarely under each third triglyph. This 
made the intercolumniation next the angle less tban 
the others, thus further increasing the apparent 
stability of the corner. But the position of each 
column was rigidly fixed, once the diameter of the 
shaft and number of columns had been decided. The 
distance between centers of columns was generally 2 '6 
diameters. (See Fig. 2.) 

5. Cavetto. -Similar to the straight cavetto. 
6. Scotia.-Proflle concave, but comprising a larger 

portion of the curve than the cavetto ; employed only 
on the base of a column, usually between two 
toruses. 

7. Torus.-Profile convex, usually semi· elliptical ; 
decorated either by shallow horizontal flutes or by 
sculptured interwoven bands. The lowest moulding 
of the base. 

S. Apophyge.-A concave surface of quadrant pro­
file, which is used to connect the capital or base of a col­
umn with its shaft. 

Since the frieze of the Ionic or Corinthian order was 
not divided into triglyphs and metopes. these columns 
could be set as desired. through necessarily equidistant. 
Distances between centers vary from 2� to 4 diameters, 
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A NEW OTHOD OP GLAZING SASH. 
BY PETER HBNDERSON. 

It is well known that all glass now (both in port­
able sashes and in fixed greenhouses) is simply em­
bedded in putty, and kept in place by glaziers' points, 
no putty being now used on top, as was formerly done. 
It has been found that when the glas9 lies on the 
sash bar thus embedded, the putty soon rots or wears 
out, and water gets in. and not only loosens the glass, 
but rots the bar as well. A most strop Ie plan to ob­
viate this is to pour along the junction of the bar 
with the glails a thin line of white lead in oil, over 
which is shaken dry white sand. This hardens, and 
makes a cement that effectually checks all leakage. 
It is quickly done. Our elJgraving shows how the 
portable sash is held, and the application made from 
the oil can containing the thin white lead. I have 
seen glass, so cemented, that has stood for ten years, 

D[PROVED OTHOD OF GLAZING. 

still in perfect order, and it looked as if it would stand 
for ten years more without further repair. This plan, 
which is but little known as yet, is of the greatest 
importance ; had I known of it thirty years ago, I 
would have saved many thousands of dollars in re­
pairing, besides having the plants under this water­
tight glazing in better coudition.-American Agricul· 
turist. 

.. .  e . ... 
NEW ROOPING OR STAGING BRACKET. 

BY HENRY E. TOLMAN, SHBLBURNE, lIlASS. 

To use this invention. the bracket is grasped so that 
the projection, B, is pointed toward the ridgepole of the 
roof. The proj ections, B and G, are then forced or 
pushed under the shingles until the shoulder, C, rests 
against the base of the shingle under which the pro­
jection, B, is placed . This brings the spurs, H H and 
D D, so that the same rest upon the roof, and thus, 
after two or more are placed in their proper position, 

lJ 

NEW ROOPING OR STAGING BRACKET. 

my brackets are ready to support the boards or staging, 
as shown. 

. . . . ..  
Adamant-A New Invention. 

Prof. Carl Straub, of Syracuse, N. Y. , has invented a 
new cement or artificial stone, for which he has ob­
tained a patent. By yea.rs of patient study and experi­
ment. he has produced a material which is believed 
to be of value, especially to the building trade. His 
production, with various caanges, can be used for wall 
plaster, for tiles and flooring, plastic work, artiflcial 
marble, and granite. He has given the name of 
.. Adamant " to the wall plaster, and .. Chromoleth " 
to the dniehing material. either white or colored. It i8 

1 1  

prepared ready for use by simply mixing with water i it amenable to the action of hea t. Finally, a mechani­
and applied in the usual manner. cal arrangement conveys it to sacks, which a man filiI!! 

It is a. chemical composition, and in a few hours after as the powder arrives. The whole operation is thus 
being applied it is said to become hard as marble, and continuous and automatic, which of itself is a great 
capable of resisting intact all the ordinary casualties advantage. But still more important and appreciable 
that prove so destructive to common plaster. is the fact that all the particles of the cement are tho-

Among many other advantages, the inventor says roughly burnt. M. Vallin estimates that his method 
adamant saves time and labor ; it can be appl ied as enables him to effect a saving of about 30 per cent over 
well in winter as in summer ; it avoids saturating the those ordinarily adopted. Besidt's the homogeneity of 
timbers with water, ,and the consequent warping and the particles, the other advantages claimed for this 
shrinking ; it saves waiting weeks for the rooms to dry cement are its great whiteness of color, durability, and 
out, and they can be safely occupied next day after freedom from liability to unequal shrinkage, which 
finishing. causes fire cracks. 

It adheres equally well to lath, brick, or iron, a.nd will .. f . . .. 
last as long as the building. CODINED HA}lOR AND PLANER. 

Carpenters need not move out while the plastering BY CHABLES 11'. BRENT AND ALFRED LANG, OF lIlOUNT VERNON. O. 
goes on, but can work right along on the same :Hoor In fitting up siding, cornice, and casings, and for 
with the plasterers. various other work, our improvement is of advantage, 

Adamant will not crack or shrink ; ra.ts will not gnaw 
through it, nor will it harbor vermin, noxious gases, or 
germs of disease, like common plaster, because it is 
smooth, dense, and hard, instead of porous. It places 
much less weight on the building than plaster, and in­
stead of being a dead weight, it contributes strength. 
It can be treated with any desired finish . 

.. ' . . .. 
The Dee's S&lnlr a Useful Tool. 

A new champion has arisen to defend the honey bee 
from the obloquy under which it has always rested. 
Mr. Wm. F. Clarke, of Canada, claims to have discov­
ered, from repeated observations, that the most im­
portant function of the bee's sting is not stinging. In 
a recent article he says : 

_ .  _ _  1 II:®-t.----

CODINED HUllER AND PLANER. 

for in case a board after being sawed does not fit, 
it may be planed, and thus made to fit, by our 
combined hammer and plane . thus avoiding the 
trouble of carrying a plane specially for that purpose. 

The hammer, H, is provided with an opening, m, 
which extends from side to side, and the rear wall of 
this opening is inclined and forms a bed for the bit. K, 
which is secured thereto by the set screw, S. TL� 
front wall is straight or at right angles to the sides or 
longitudinal center of the hammer. A throat is thus 
formed through the body of the hammer from side to 
side, which is contracted at one end a.nd widened at 
the other end. The edge of the bit projects through 
the contracted end of the throat, and the butt or heel 
is located within the widened end. 

• •  e . ..  
SAlf.I)PAPERING AND POLISHING }lACHINE. 

My observations and reflections have convinced me 
that the most important office of the bee sting is that 
which is performed in doing the artistic cell work, cap­
ping the comb, and infusing the formic acid by means 
of which honey receives its keeping qualities. As I 
said at Detroit, the sting is really a skillfully contrived 
little trowel, with which the bee finishes off and caps 
the cells when they are filled brimful of honey. This 
explains why honey extracted before it is capped over 
does not keep well. The formic acid has not been in­
jected into it. This is done in the very act of putting 
the last touches on the cell work. As the little pliant 
trowel is worked to and fro with such dexterity, the 
darts, of which there are two, pierce the plastic cell 
surface and leave the nectar beneath its tiny drops of 
the fluid which makes it keep well. This is the " art 
preservative " of honey. A most wonderful provision 
of nature, truly I Herein we see that the sting and 
the poison bag, with which so many of us would like to 
dispense, are essential to the storage of our coveted 
product, and that without them the beautiful comb 
honey of commerce would be a thing unknown. Tlle accompanying engraving illustrates a sandpa-

If these things are so, how �istaken those people are pering and polishing machine, which is the invention 
who suppose that a bee is, like the Prince of Evil, of Mr. T. B. Marshall. of Sidney, Ohio. With this rna­
always going about prowling in search of a victim. The chine either a :Hat, oval, or concave surface can be 
fact is that the bee attends to his own business very sandpapered and polished with the grain of the wood. 
diligently, and has no time to waste in unneces- To the peripheral face of the wheel, which is of any 

sary quarrels. A bee is like a farmer working with a suitable s�e, s�y 24 inches. are secured springs shaped 
fork in his hay field. He is fully occupied, and very as �own In Fig. 2, and placed as close togethe� as 

busy. If molested or meddled with. he will be very , 
pOSSIble . . A bB:n� of felt 1S 

.
placed a?out the sprmgs 

apt to defend himself with the implement he is work- I and held In �sltJon by a stnp o� sac�m� or can �as, the 
ing with. This is what the bee does ; and man, by edges of whIch are corded. This strIp IS held 10 place 

means of his knowledge of the nature and habits of 
this wondrous little insect, is enabled, in most cases, 
to ward off or evade attack. It is proof of their natural 
quietness, industry, and peaceableness that so many 
thousands of them will go through a summer of cease­
less activity close to your d welling house, and perhaps 
not half a dozen stings be inflicted during a whole 
season. 

• • •• •  
Paris Cement. 

A new cement, called " cement de Paris, " has been 
introduced in France, the inventor and manufacturer 
of which is M. Valli n, the director of a French cement 
works, the Gypserie de 180 Gare. The new material is 
stated to be at least equal , if not superior, in quality 
to the E�glish article, while it can be sold at the rate 
of 2s. 6d. to 5s. per cwt. This material is said to pos­
sess durability and the cold appearance of marble, 
and a wall rendered, fioated, and set with it bt'comes 
i mpermeable to moisture. It can also be polished, 
and made to present an elegant appearance. In the 
usual method of manufact.uring cement, it is generally 
found very difficult to obtain a thorough burning of IIARSHAL'L'S SANDPAPERING AND POLISHING }lACHINE. 
every piece of clay or stone ; sometimes til e surface of 
it is �urnt too much and the center too little or not and prevented from creeping by hooks secured to the 
at all. The result is that, after the clay or stone is side of the wheel by nails. The sandpaper is applied 
crushed, it contains a considerable quantity of un- so as to rest smoothly upon the peripheral surface of 
burnt grains, which play the role of an inert material, the wheel, the edges being bent over and crimped and 
and Which people pay for as cement. In order to avoid secured to the sacking by safety pins. The wheel is 
this unequal burning, M. Vallin, instead of crushing mounted upon a shaft driven in any convenient way. 
the material after, does so before placing it in the kiln. The work to be smoothed and polished is pressed 
A crUshing mill breaks it into small pieces, which are against the surface of the rapidly revolving wheel. 
automatically conveyed to a vertical cylinder mill, This machine has been practically tested, and has given 
whence they issue ground to powder. This is in turn most satisfactory results. 
again automatically placed on sieves, which shift it I · , · , .. 
into pans or kilns heated by gas. A series of inclined AN attempt to smoke out a 'coon resulted in the 
plates, having a gyratory motion, agitate the powder burning of a thousand acres of timber land in New 
in each of the pans, and thus render every particle of Hampshire. 
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DESIGN FOR A. TOMB. are found in almost all the fancy stores nowadays. 
This design is presented in the hope that it may They are about five by seven inches in size, brilliant in 

contain useful suggestions for those of our readers who coloring, and, when put together with satin ribbons 
have occasion for work of this nature. The illustration two inches wide, of any color desired (deep red or 
is from Architektonische Rundschau. purple perhaps), and tacked securely to the casing of 

. ' .  , • the window, the result is marvelously pretty. 
Home F urnl.blnl(. The dining room, of all rooms in the house, should 

A writer for the Household Department of the I be comfortable. An Oriental couch, without ends, 
Cosmopolitan thus pleasantly chats about home and with big pillows at the back, may afford an after 
furnishing and decoration : dinner rest, and easy chairs on 6lWh side of the open 

There is an indi viduality that attaches itself to fireplace give an opportunity for a half hour with 
every home. Fashion and custom, it is true, assert the morning paper, or a snug corner to plan the 
themselves in the furnishing, but. the touch that makes day's work. It is unfortunate to load the room with 
one home different from another is that of the woman decorative china and tiers of plaques, and a great 
who reigns there. The love of order or of comfort is display of silver is vulgar. 
quite as apparent on entering some houses as in others, The beautiful colors that are brought out in the 
the eye for color that has plaeed a drapery of olive heavy materials are repeated in goods of lighter weight. 
here or a scarf of garnet 
there. so that our home!! may 
well be said to be the expres­
sions of our feelings. And in 
this age of beautiful colors, 
of fabrics within the reach of 
all, there seems to be no ex­
cuse for unattractive sur­
roundings. 

In furnishing a house. be it 
large or small, it is well that 
the hall, which affords the 
first glimpse we have of the 
interior, should have an air 
of welcome. This can easily 
be maintained if the hall has 
breadth, and need not be en­
tirely lost sight of in the nar­
rower halls. The coloring in 
halls should be rich, and the 
light subd ued. If gas is used, 
let the globes of the fixtures be 
of deep coloring-the olives, 
deep red. and orange. These 
all wake good tints, and com­
binations of them are delight­
ful. In broad halls with high 
ceilings, tapestry hangings 
and heavy pieces of metal 
work are beautifully decora­
tive and in good keeping if 
the house is large. If the hall 
ha s unusual preadth, an open 
fireplace is desirable, especial­
ly in the country house, as 
there the hall may have a. 
domestic air. 

It the hall is very narrow, 
and the stairs near the front 
door, it will prove to be an 
obstinate affair. Portieres can 
be hung under the casings of 
the doors ; and if it has a 
vestibule entrance, and the 
inner doors have glass panels, 
shirrs of soft China or India 
silk. figured or plain. will help 
to furnish. If there are dou­
ble doors and only one is to 
be open at a time, there may 
be space in the comer for a 
small stand and a large vase 
or bowl of fiowers. In such 
a hall the hat rack should not 
be the prominent feature. A 
small one is much more at­
tractive. 

JANUARY, 1 8 8 7. 

half a pint or so of ammonia poured into a soup plate, 
and placed upon the ground in the center of the com­
partment. This done, shut the entrance, and secure 
cracks, if any, by pasted slips of paper. Remember 
that the ammonia does not touch the oak. but the gas 
that comes from it acts in a wondrous manner upon 
the-tannic acid in that wood, and browns it so deeply 
that a shaving or two may actually be t.a.ken off with­
out removing the color. The depth of the shade will 
entirely depend upon the quantity of ammonia used 
and the time the wood is exposed. Try an odd bit first 
experimentally, and then use your own judgment. " 

• • • • • 
Brick Pavement •• 

Within the past few years, several towns in the 
Western States have been experimenting with street 
pavements of brick. Many miles of brick pavement, 

it is needless to Eay, exist in 
Holland, and, if we are not 
mistaken, there are remains 
of brick in the streets of Nan­
tucket, but elsewhere in the 
United States this materia] 
has been rarely, if ever before, 
used for the purpose. Accord­
ing to the Engineering News, 
Bloomington d e s  e r v  e s tbe 
credit of being the first mod­
ern town in this country to 
introduce brick paving on an 
extensive scale. The town is 
situated in a clay region, and 
bricks are cheap there, as 
well as good, and by careful 
selection of material it has 
been found possible to pro­
duce bricks so tough and hard 
that in B]oomington, where 
seven miles of streets are now 
laid with them, they have 
been found, after ten years' 
experience, durable, as well 
as cheap and convenient. In 
Amsterdam, where, although 
canals intersect the city in all 
directions, a good deal of 
traffic is carried on by means 
of 

. 
horses and wagons, the 

pavements of small, whitish 
bricks show little sign of 
wear, and , partly on account 
of their porosity, and partly 
from the numerous joints 
which exist between them, 
they are in wet weather much 

The expanse of a long draw­
ing room may be relieved by 
a cozy grouping of chairs and 
tables in the front, and per­
haps a desk and piano, and 
thus leave the lower end for 
the more secluded tete-a-tete. 
If the piano is an upright, it 
will break the length of the 

A TOMB IN BOLOGlfA.-DESIGNED BY EISEmOn & WEIGLE ARCH. STUTTGART. 

. drier and pleasanter to walk 
over than stone, or even as­
pha]t. In the Illinois town, 
the street is prepared for pav­
ing by forming the natural 
surface into the proper pro­
file ; on this is then laid four 
inches of coarse sand or cin­
ders, evenly spread, cinders 
being preferred on account 
of the beUer drainage which 
they afford, and the whole is 
covered with bricks laid fiat, 
with joints as close as possi­
ble, and accurately formed to 
the desired profile. Fine sand 
is then spread over the sur­
face, and worked well into 
the joints with a broom, and, 
after laying an inch more of 
sand over it, the top course, 
conEisting of bricks on edge, 
is set, as closely as possible, 
and the joints of this also well 
ruled with sand. The multi­
plicity of joints makes the 
pavement easy and safe for 

room by being drawn out at a slight angle from the 
wall, and a scarf in light material thrown over it, not 
festooned. Square parlors are much more homelike, 
and better suited to people of moderate means. The 
light being usually stronger, the effect of color is more 
apparent. A room finished in cherry, or with wood 
painted dark red, may be papered with olive slightly 
blended with light blue, and a deep cream ceiling. 
One painted in dark green may have the same shade in 
paper, with a frieze of salmon, and a garnet ceiling. 
The same colors may predominate in the rugs. Madras 
curtains are in good taste in small parlors, with or 
without heavier ones. 

The tone of the dining room should be warm and 
genial ; that which comes through the rose stained 
upper sashes of windows, or chandeliers, or by mea.ns 
of candlelil with small red shades, is soft and pleasing. 
Where there is no stained glass a very good effect is 
gained by a sort of patchwork, contrived with the 
decorated pieces of crinkled Japanese material that 

Silesias and sateens come in every possible shade 
and color, and the heavier sateens, such as uphol­
sterers use t.o line heavy draperies. make in themselves 
attractive hangings. These can be trimmed with 
the small tassel fringe. This cannot always be pur­
chased in the shade desired, but any woman with 
deft fingers can make it at odd moments, by forming 
tassels about one and one-half inches long of crewe]s, 
and crocheting a tiny border to hold them together, 
which can be sewed to the edge of the curtain. 

• •  1 . ..  
How to Darken Oak. 

A correspondent in the English Mechanic gives the 
follOwing process of treatment, which he considers the 
best, after trying the various other processes used by 
builders and cabinet makers to darken woods : " Oak 
is fumigated by liquid ammonia. strength 8Ro, which 
may be bought at any wholesale chemist's at 5s. a gal­
Ion. The wood should be placed in a dark and air­
tight room (in a. big packing case, if you like), and 

horses to travel over. and the 
whole cost is only from one dollar and forty cents to 
one dollar and eighty cents per square yard. 

. 

. . . .  ., 

How to Mea.are Brldl(e Deftectlon. 

A novel method of measuring the deflection of rail­
way bridges has been tried in Russia. An iron pi pe, 
1% in. in diameter, was carried aiong the outside of one 
girder. From this pipe, at each abutment at the pier, 
and at five intermediate points on each span, vertical 
pipes of the same diameter branched out. Inside, s.nd 
near t.he top of each vertical pipe, was fixed a graduat­
ed � in. glass tube, the iron pipe being cut away on 
both sides. The zero divisions on t.he tubes were all 
the same distance above the flange of the girder. Be­
fore the bridge was loaded, the apparatus was filled 
with water, the tops of the upright pipes covered over, 
and the water was then drawn off until it stood at zero 
in each gauge. On the bridge being loaded, the deflec­
tion could be read with ease, 
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CARVED DESIGN IN BOXWOOD. 

Our engraving shows an etching recently given in 
the London Architect, representing a barometer and 
thermometer holder. It is one of Champollion's works. 
Those who are looking for graceful ornamental lines 
may find something useful in this design. 

. . . � .  
A. LUDlber Roller. 

Some genius about a planing mill has invented It 
device for unloading the wagon!! on which the lumber 

is hauled for dressing, which is so 
simple and practical that it is a 
wonder, as it usually is in such 
cases, that it was not thought of 

before. The platform on which the 
lumber is ord inarily piled as it 
comes into the mill is raised to just 
about the height of a wagon, so 
that, as the load is backed up, the 
rear end projects over it. A slight 
depression in the roadway, just in 
front of the platform, permits the 
Wagon to drop a few inches, and 
allows the weight of the load to rest 
upon the edge of the platform. 
Close to this edge, a live roll is 
placed, which is given a positive 
motion by a link belt connection, 
Rnd behind it are put ordinary 
dead rolls at suitable distances. 
The operation of the device will be 
apparent without further explana­
tion. As soon as the load of lumber 
rests upon the live roll, it begins 
moving into the mill, seemingly of 
its own accord ; and sooner than a 
half dozen boards could be removed 
from the load by hand, the entire 
jag is quietly rolled into the mill 
without handling. It is best to 
place rollers on the wagon also, in 
order to make �he load move easily 
and promptly as soon as it rests 
upon the live roll. To a planing 
mill operator doing a large busi­
ness, and who is compelled to em­
ploy a number of men and teams 
to handle the lumber that comes in 
to be dressed, the value of this 
little device will be perceived at a 
glance . The saving in time makes 
it possible to do the same amount 
of work with a less number of 
teams, and with a notable economy 
of labor for the teamster. It has 
been applied to the new mill of the 
LUdington, Wells & Van Schaick 
Company, at Menominee, Mich. , 
where an ordinary six inch wrought 
iron pipe, polished, is used for the 
live roll, being connected with the 
line shaft with suitable belts and 
pulleys to secure the proper speed. 
The beauty of the arrangement is 
that it is not patented, and may be 
used by any one. It is said to have 
been invented by a man at Eau 
Claire, who certainly deserves the 
thanks of the planing mill frater­
nity for his ingenuity.-Tlmber-
man. 

• • •  
(Jleanln� Waste Plpell. 

A correspondent of the Am. 

on the bottom and sides of the pipes. As these accum­
ulations increase, the waterway is gradually contracted 
till the pipe is closed. When the pipe is entirely 
stopped, or allows the water to fall away by drops 
only, proceed thus : Empty the pipe down to the trap, 
as far as practicable, by " mopping up " with a cloth. 
If water flows very slowly, begin when the pipe at last 
emptied itself. Fill the pipe up with potash, crowding 
in with a stick. Then pour water upon it in a small 
stream, stopping as soon as the pipe appears to be 

tion is to form a strong lye and pour it into the 
pipe. 

It is better to put the potash into the pipe, because 
the water it contains, instead of diluting, helps to 
form the lye. As water comes in contact with the 
potash it becomes hot, thus aiding in dissol ving the 
grease. Potash, in combination with grease, forms a 
" soft " or liquid soap, which easily flows away, while 
the soda makes a hard soap, which, if not dissolved 
in water, would in itsel f obstruct the pipe. When a 

pipe is fairly cleaned out, the pot .. 
ash should be used from time to 
time, in order to dissolve the greasy 
deposits as they form, and carry 
them forw.ard to the cesspool or 
sewer. The potash is very valuable 
for this purpose, because, in addi­
tion to its grease-dissolving powers, 
it is exceedingly destructive to all 
animal and most vegetable matter. 

The most dangerous and deadly 
gases appear to come from urinals 
and wash ballin pipes, these in many 
cases seeming to be more foul than 
those from water closets. The decay 
of the soap and animal matter 
washed from the skin appears to 
be the source of the gases. The 
potash will be effective in keeping 
the pipes clear, and in this way 
may lessen the dangers. 

MeasureDlent 0(' Brickwork and 
Mallonry. 

Brickwork is measured by either 
one of four methods, viz. : By the 
nl1mber of bricks it contains ; by 
the number of cubic feet ; by the 
perch of 25 cubic feet ; or by the 
reduced rod. consisting of 272 super­
ficial feet and a width of a brick 
and a half. The first method is 
most generally employed, and the 
cubic foot and perch in a few lo­
calities. The reduced rod is the 
method used principally in Eng­
land. 

To ascertain the number of bricks 
contained in a wall : First find the 
superficial area. then multiply by 
7� (the number of bricks in one 
foot of brickwork 4 inches thick), 
and then multiply by the number 
of half bricks in the thickness of 
the wall. Example : How many 
bricks does a wall 12 ft. X 20 ft. and 
two bricks thick contain ? Answer, 
7,200, viz. : 12 X 20 = 240 X 7� = 

1,800 X 4 = 7,200. 
Ashlar masonry, or that whil'h is 

dressed either on face, bed. or side 
joints, is meatsured by the cubic 
foot ; rubble masonry sometimes in 
the same \Va.y, but usually by the 
perch of 25 cubic feet. 

Washboards. 
A reporter on the Cleveland, 0., 

Leader had a talk with the travel­
ing agent of one of the largest 
w ashboard factories in the United 
St.at.es the other day. Said he : 

Artisan says :  The annoyance aris­
ing from the stoppage of waste 
pipes in country houses, although 
very great. is but a small matter 
compared with the dangers which 
may follow obstructed pipes. The 
,. sewer gas " about which so much 
has been written, and which is so 
justly dreaded, is not, as many sup­
pose, the exclusive product of the 
sewer. Indeed. the foulest, most 
dangerous and deadly gases are not 
found in sewers themselves, but in 
the unventilated waste pipes and 

BAROMETER AND THERMOMETER IN CARVED BOXWOOD. 

" Millions of washboards are made 
and sold in the United States every 
year, and at least 7,200,000 are sold 
yearly between the A l l  e g h e n  y 
Mountains and Missouri River. 
There are two factories in Cleve­
land which turn out 200 dozen wash­

boards a day, one in Toledo which 
turns out over a million a year. 
There are at least twenty different 
varieties of washboards, and the 
best wash boards are made in the 
West. The Eastern factories make 
their washboards of pine. The best 
wood for washboards is the cotton­
wood or the sycamore. Pi ne is too 

those which are in process of being clogged by the 
foul matter passing through them. Any obstructions 
in the soil or waste pipes are therefore doubly danger­
ous, because it may produce an inflow of foul gas 
into the pipe, e ven though the entrance to the sewer 
itself has been entirely cut off. 

The question is how to get rid of the accumulations 
in pipes partly stopped or already closed. Digging up 
and cleaning out is a costly remedy. often ineffectual 
by reason of careless workmen. The second is the 
plumber's force pump. which is usually only a tem­
porary relief. 

In pipes leading from the house to the cesspool there 
is a constant accumulation of grease. This enters as a 
liqUid and hardens as the water cools, and is deposited 

filled. As the potash dissolves and disappears, add 
more water. At night a little heap of potash may be 
placed over the hole and water enough poured on, so 
that a supply of strong lye will flow into the pipe dur­
Ing the night. Pipes that have been stopped for 
months may be cleaned out by this method, though it 
may call for three or four pounds of potash. The 
crudest kind, however, appears to act as well as the 
best. If the pipe is partially obstructed, a lump of 
crude potash should be placed where water will drip 
slowly upon it and so reach the pipe. It is also well to 
fill the upper part of the pipe with the potash, as be­
fore, and allow hot water to trickle upon it. Soda and 
potash are both used for the purpose of removing 
greasy obstructions, and the usual method of applica-

soft. and white pine is too expensive. The best 
washboards are made with dovetailed heads with wire 
nails driven across the grain of the wood. You can 

buy the poorer class as low as 80 cents a dozen at 

wholesale, and the better boards cost as high as $2.15 

a dozen. Double washboards are those that have zinc 
ridges on both sides. The prices of these run from $1.60 

to $3 per dozen. At retail washboards cost 25, 30, 35, 

40, and 50 cents apiece. The first washboards were 

made of wood entirely, and our washerwomen used 

to pound the d irt out of the clothes with a stick by 

layi ng them on a board. The fi r8t washboards ll1ade 

of zinc were put upon the market about twenty-five 
years ago, and the style first invented is found the 

best to-day." 
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CARVED OAK BOO •• 
The room we illustra.te this month has been erected 

and arranged for Lady Howard de Walden, Datchet, 
near Windsor. Our engraving is from the Building 
News. The tall carved panels have been adapted to 
their present purpose (having been previously at an 
old castle in South Germany) with great taste and 
skill. Nearly the whole of the oak in the room is old. 
The ceiling is constructed with massive beams and 
cross beams, richly carved with the conventional foliage 
of the period ; while the panels thus formed are tilled 
in with a dark painted canvas with good effect. The 
cornice has been made a satisfactory means of ventila­
tion. It is one of the finest paneled rooms we have 
seen. 

Trade Survey •• 

The latest summary of building trade statistics in 
seven of the larger cities exhibits a rather surprising 
activity and a very gratifying outlook for the coming 
six months. The greatest general activity in building 
is exhibited throughout the West and Northwest. In 
the city of Chicago the value of permits for the first 
nine months of this year was $15,953,950 against 
$13,770,130 for 1885. The value of permits for week 
ending Nov. 6, against the previons week's, is nearly 

double. The building statistics of St. Louis exhibit a 
smaller increase, but at the same time a very gratify­
ing one. In Kansas City, Omaha, Duluth. St. Paul, and 
Minneapolis, the increase in permits and in their value 
certainly points to an active winter and a more active 
spring. Building material of all kinds is very firm in 
prices, and in numerous cases contracts have already 
been entered into for building supplies for the spring. 
There is also an encouraging degree of building activity 
til a number of manufacturing and business enter­

. prises between the Lakes and the Ohio Valley. Reports 
from Springfield,  Joliet, Indianapolis, Columbus, Cin­
cinnati, Toledo, Cleveland, and from the manufactur­
ing strip along Eastern Ohio, as well as from Wheeling, 
Pittsburg, and from Central Pennsylvania, all justify 
the general and safe conclusion that an extraordinary 
amount of preparation is being made for building for 
the coming season. A great deal of the activity will be 
in manufacturing. There is an urgent demand for 
more capacity in iron and steel making, in glass mak­
ing wagon and carriage making. tool and implement 
manufacturing. and,  in fact, in all the industries con­
nected directly or indirectly with iron and steel using. 
The building trade conditions fa.rther east are suffi­
ciently familiar. The local building authority in New 
York city furnishes statistics showing that 3, 704 build­
ings have been planned in that city between January 
and October. costing $53, 119,068, against 2.874 buildings 
last year, costing under $40,000,000. The total number 
of conveyances is put at 11,242, against 9, 195 for same 

time last year. The corresponding amounts of money 
are $'201 ,826,369 and $149,511 ,513. The number of 
mortgages recorded in New York city it! stated by the 
same authority to be 10, 150, as against 8,4i13 for same 
time last year, representing in round numbers 
$117,000,000 and $86,000,000 respectively. The building 
statistics of Philadelphia exhibit a similarly active 
condition in house building, manufacturing, and shop 
buildin�, and in real estate transfers. Real estate 
throughout PenDl.'ylvania has been in active demand, 
and authorities there state that the sale of lots for 
building purposes to people able and intending to build 
has been far in excess this year of any previous year. 
The same activity is found to exist in Western Penn­
sylvania. A great deal of manufacturing capacity is 
seeking sites there, attracted by the economical ad­
vantages of natural gas. A vast amount of house 
building is project .. ed by local capitalists for the coming 
year. Rolling mill capacity is being increased. New 
mills and furnaces are either projected or under way. 
The entire natural gas region will, it is evident, become 
the greatest manufacturing center upon this continent. 
Through Ohio, especially within reach of the natural 
gas region, there is a great deal of new building pro­
jected. The Ohio Valley is maintaining its prestige as 
a manufacturing region, but the greater part of the 
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new enterprises are small concerns. involving an ex­
penditure of $5,000 to $1 00,000. It is probable that 
there will be no serious advance in iron and steel or in 
their products. While trouble is probable in the build­
ing trade. it is scarcely possible in the iron trade. The 
two classes of mill labor are controlled by yearly con­
tracts, one of which expires in Jan uary and one in June. 
All kinds of iron and steel are high and firm in prices, 
but prices are not likely to be jeopardized by any 
speculative intluences. 

The distribution of aU kinds of lumber has been re­
markable. Mills in the Northwest are, in nnmerous 
cases, operated day and night to accumulate stocks 
sufficient to meet the requirements which the develop · 
ments of the past two months have shown to be neces­
sary. Freights have been advanced both by lake, 
rail, and coastwise. Dealers have ad vanced quotations 
correspondingly: and buyers are still making haste to 
cover winter requirements. No scarcity is probable. 
Saw mill capacity in the Northwest and South has 
been largely increased, and presumably, therefore, the 
future supplies will be greater. Lumber manufactur­
ers have been hopeful all along that the cut, now near­
ly over, would not crowd the market. It is only the 
extraordinary demand which keeps prices at anything 
like remunerative limits. The industrial situation 
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prices, the wonderful expansion going on North and 
South will meet the extremest requirements of the 
country. Foreign iron and steel markets are improving, 
and large orders are now in hand for rails, blooms, 
billets, crude iron, and other products. The American 
rail makers have sold one-third of their producing 
capacity of next year, and the car and bridge builders 
are hurrying in orders. Both at home and abroad the 
industrial revival is significant. The activity abroad 
means higher prices here next year. 

The labor question continues to occasion distrust. 
Employing interests desire a settlement of wages dur­
ing the winter, yet they do not feel inclined to ask 
their employes to meet them for that purpose. 
Organization among employers is growing in many 
industries. The compacts made have been maintained 
and are restoring confidence. The unfortunate eight· 
hour strike at Chicago revives distrust as to the 
probable future course of the Knights of Labor, but 
employers generally have faith that, so far as that 
organization is concerned, there will be no official 
recognition or aid given to a general movement to that 

end.-Amer. Architect. 
. . . . .. 

Tile Hoo .... 
The greater comfort experienced in living in build, 

Ings roofed with tiles instead of slates is universally 
acknowledged, for slate, being, like metal, a great con­
ductor of heat, renders the rooms hot in the summer 
and cold in the winter. Slates are apt, in cold weather, 
with certain atmospheric conditions. to cause conden­
sation on their inner surfaces, and the moisture 
collects, runs down. and, lodging on the framework of 
the roof. causes decay of the lathing and timbers. Tiles 
are not liable to these objections. Tiles for fire proof 
coverings are easy to use, and inexpensive. They can 
be laid on hoop or iron wire rods, instead of pan tile 
laths, and when so done are practically indestructible. 
Slate, under the action of fire (and particularly if 
water be thrown on it when hot), cracks and flies in 
all directions, and the draught occasioned through the 
apertures thus caused increases flame. Tiles, even 
when red hot, will still preserve the roof entire. 

Tiles have another superiority over slate-they are 
far more picturesque ; and when a roof is treated with 
ornamental and parti-colored tiles, as in Austria and 
Bavaria and parts of Holland, the effect produced is 
excellent, and it would be well to be in more general 
use, though within the last few years they have been 
far more commonly introduced.-Brick, Tile and Metal 
Worker. 

generally is strong. Fuel is in active demand, shop BAKERS AND BAD TEETH.-Dr. Hesse, of Leipsic, 
capacity is oversold, capitalists feel more inclined to says that bakers suffer especially from dental caries. 
extend their investments in indnstrial directions. and I This is due, he thinks, to flour dust, which gets into 
in view of the general activity and strengthening of the teeth and produces an acid fermentation. 
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Ten Mile (Jannon. I ments, and is accessible from the side balcony. The Egyptian Brick •• 

The two largest breech loaders ever made, and, at alcove, or entry, is separated from the main room by a Bricks-tebi made in a mould, or sun·dried clay mix­
the same time, the largeJ;t naval guns, are those for the . large archway, is provided with a closet, and lighted ed with straw, pounded pottery, and other materials-
English war ship Benbow. Each weighs 247,795 lb. , or 
rather over 110  tons, and will probably carry ten miles. 
The shell weighs 1,800 lb. , and the powder charge, not 
yet quite decided upon, will be about 800 lb. The 
" proof " carriage, for guns from 43 to 110 tons, has two 
four-wheel bogies like those of a locomotive, and four 
other wheels, braked, between them. The recoil is 
taken up by a hydraulic cylinder, and there is a load­
ing derrick above the breech. Ships armed with these 
guns might form a position two miles out from the 
Coney Island shore, and throw shells into the heart of 
the city of Brooklyn. 

by a mullion window, outside of which is a flower l were extensivelyused for construction in ancientEgypt. 

A RESIDENCE OF MODERATE COST. 

The illustration herewith presented is that of a frame 
residence of moderate cost, embracing all modern im­
provements, and suitable for city or country. The ex­
terior dimensions of the building are 32 feet wide by 
48 feet long. 

The height of the first floor is 3 feet above the level 
of the ground, and is reached by wide steps lead­
ing to the front veranda, whence a pair of double 
storm doors open into a vestibule which is made 
of the proper dimensions to receive a door on each 
side. The floor of the vestibule is one step lower 
than that of the main fioor, and from it a neat 
pair of doors, with glass panes, open into the 
front hall. The latter doors are arranged to swing 
either inward or outward, so that they can be 
opened into the vestibule, thus offering abundant 
space around the sliding doors to the parlor. By 
the adoption of this plan, 
the parlor, dining room, 
and hall can easily be 
thrown together on occa­
sions of home entertain­
ments. The hall is square 
in form, being 15 feet 6 
inches, and possesses many 
useful and attractive fea­
tures. 

The parlor is 15 feet wide 
and 17 feet 6 inches deep. 
It is lighted by a triple 
window on the front, and 
also by a French window 
on the side, which opens 
off on the veranda. Slid­
ing doors connect it with 
the dining room, which is 
of the octagonal form, 
having a mullion window 
in the center, and one in 
each angle. One of these 
is a French window, open­
ing to the veranda, thus 
virtually obtaining an en­
trance to these rooms on 
this side. A door leading 
into the rear hall , and a 
fireplace in the other, 0c­
cupy the remaining two 
angles. By arrangjng the 
fireplaces as shown, it will 
be observed that those of 
the parlor, hall, and dining 
room, are all attached to 
one another, thus obviating 
much expense otherwise to 
be incurred. A door lead­
ing into the front hall ,  and 
a position for the side­
board, are as shown. The 
recess for the latter is cap­
ped over by an arch, so 
that curtains can conceal 
the sideboard if it is de­
sired. Immediately ad· 
joining is a door lead i n g  

.f/��." ... "1. ·I'''.f�/J·!'' 

into the pantry, which is 8 X I0, with access to the rear 
end, lighted by windows on each side. Here is found a 
soapstone sink and dripbql:Lrd, for the washing of :ll.ne 
dishes, and ample shelving for the same and for hold­
ing victuals ; also a secret closet to hold a small safe for 
the concealment of all valuable silverware. 

On ascending the front stairs, we land in a corridor 
three feet and six inches wide, from which each of the 
principal bed rooms is entered. The first door before 
you, on landing, enters into a chamber 14X17 teet, 
located directly over the dining room, and lighted by 
a neat mullion window, and also by a French window 
placed in the angle. The latter opens off on a smaU 
balcony, formed on top of the roof of side veranda 
This room is provided with a fireplace and closet, and 
has the use of a toilet stand arranged in the entry as 
shown, and through this room the front room can be 
reached. 

balcony. 
It also connects with an adjoining chamber, 

which is 11 X 12 feet, and which is accessible from the 
hall, and is lighted by two windows. Opening from this 
is a comfortable room, unique in design, with windows 
so placed as to afford a wide view. This room is in­
tended to serve as the sick (1) room, when one is neces­
sary ; and that connecting with it, as the attendant's. 
In the latter, all work occasioned by an invalid is per­
formed, and the arrangement is such that by drawing 
a curtain across the opening, it shuts off much annoy­
ance, which otherwise the patient would be forced to 
endure. When not used for this purpose, it is well 
adapted for a nursery, as it connects with the family 
apartments. A cellar is axcavated under the rear part of the house, 
as shown, with windows for light and admission of 
coal. In the rear end, under kitchen, is the laundry, 
which has a large sink. Adjoining this is an apart-

A RESIDENCE OF MODERATE COST. 

ment shelved for fruits, jeUies, etc.,  with a window to 
light it. 

The first story will be 11 feet 6 inches, second, 10  
feet. We herewith attach a preliminary estimate of  
the probable cost of  such a structure as represented, 
basing our figures on St. Louis market prices : 

ESTIMATE OF COST OF BUILDING AS ILLUSTRATED. 

Excavations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rubble masonry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brick work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Lumber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mill work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Tin and copper work . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Plastering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Painting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Plumbing . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  
Stairs . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Mantels and grates.. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

The family bed room is entered from the hall through 
the entry, or alcove, and is lighted by three large I windows ; it has a closet, toilet and fireplace arrange-

Labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

$50.00 
280.00 
250.00 
950.00 
500.00 
115.00 
400.00 
225.00 
175.00 
175.00 
150.00 
125.op 
600.00 

Total. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  • . . . . . . . . $3.995.00 
-St. Louis Architect and Builder. 

At the earliest period the use of baked bricks was un­
known, but some objects of this class occur at the time 
of the twelfth and following dynasties, of baked red 
terra-cotta of conical or square shape, the use of which 
is not decidedly known. The bricks of unbaked clay 
vary in dimensions from 1 foot 8 inches to 1 foot :3 inches 
long, and are in thicknesE from 8� to 4� inches, and 
weigh about 16 lb. The largest are those of the earliest 
dynasties before the sixth, and they become of smaller 
dimensions under the eighteenth and following dynas­
ties. At the·earlier period, rude marks, spirals, curves, 
or devices, made by pressing the finger or fingers of the 
hand into the moist clay, were impressed on the bricks ; 
but at the time of the eighteenth dynasty, stamps were 
introduced of an oval or square shape, having in relief 
the prrenomen or name of the monarch, or the name or 
titles of the persons for whose buildings or construc­
tions they were made. The stamps on the bricks com­
mence under the eighteenth and continue to the twenty­

second dynasty. These bricks were extensively used 

in the construction of pyramids, palaces, walls, private 
houses, fortresses, and other ('.onstructions, the abscnce 
of rain making them sufficient to withstand the climate. 
Representations of the making of them by foreign 
captives or prisoners of war, corresponding with the 
account of the bondage of the Israelites and the 

labol'll imposed upon them, are seen in the tombs of the 
eighteenth dynasty.-S. Birch. 

Gliding 011 Gla ••• 
The Glass Decoration Company, London. 

have introduced a newly discovered process of 
gilding on glass, which consists of the deposit 

of a solution of chloride 
of gold on the surface of 
glass, and is similar to the 
silver process now in use. 
Considerable decorative 
effect is obtained by en­
riching the ground, or sur­
face, by means of eating 
out devices, such as bor­
derings, the gold thus pro­
ducing a nice crystalline 
effect. The glass, in short, 
may be treated in various 
ways, by brilliant cutting, 
driUing so as to form the 
design or lettering, and 
then be subjected to the 
process. The glass name 
panels. in which the 
ground is crystaUized and 
the lettering plain gold, 
show the many different 
purposes for which the 
new process is adapted. 
The names so treated ap­
pear very distinct, and can 
be read at considerable 
distances, and this applica­
tion of it wiU be found of 
value in the fitting up of 
saloons, buffets, bars, and 
e h u r c h decoration. A 
drawing room decorated 
with the gilded glass is to 
be mentioned. The chim­
neypiece and overmantel 
had panels of the decora· 
tionintroduced with paint­
ed fioral and other devices 
in the centers of each, pro­
ducing a very rich, if not 
gorgeous, effect. The door, 
panels, and window lin. 
ings were also embellished 
by gilded glass ; the for­

mer were relieved by medallions of hand-painted fioral 
subject!:!. We also noticed wall brackets and panels 
similarly treated. For 8ideboards . and cabinets this 
kind of glass decoration is well suited, as it can be 
enriched by hand-painted designs. 

Royal Socle'y Medal •• 
The president and council of the Royal Society have 

awarded the Copley Medal to Herr F. E. Neumann', of 
Koenigsberg, foreign member, for his researches in the­
oretical optics and electro-dynamics, and the Davy 
Medal to M. J. C. G. G. De Marignac, of Geneva, for­
eign member, for his researches on atomic weights. 
Professor Samuel P. Langley, of Allegheny, Pa. , has 
been awarded the Rumford Medal for his researches 
on the spectrum by lDeans of the bolometer. Mr. Fran­
cis Galton, F.R.S., and Professor Guthrie Tait have 
been nominated for the Royal Medals, the former emi­
nent for his statistical inquiries into biological pheno­
mena, and the latter for his various mathematil'.a.l and 
physical researches. 
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FIRST CONGREGATIONAL CHURCH, IIINNEAPOLIS. ! Supervision of Works. I necessary, they shall be charged for according to the 

Location, cor. 5th St. and 8th A V. , S. E. ; cost, $60,OGO. ' The supervision or superintendence of an architect I time and trouble involved. 
Material, Bayfield brownstone. Architect, W. H. Hayes, (as distinguished from the continuous personal super- Drawing.'! and Specifications. 
Minneapolis. Our engraving is from the N. W. Archi- intendence which may be secured b� the e�ployment I Drawings and specifications as instruments of ser. 
teet and Improvement Record. of a clerk of the works) means such mspectIOn by the vice are the property of the architect . 

.. • • , .. architect, or his deputy, of a building or other work in .. . . I .. 
&rchltectural Charge. for Professional Practice. process of erection, completion, or alteration as he finds & Convenient and Certal ll Mode Cor TemperlD� Steel. 

The usual and proper charges of architects for pro- I necessarf to a�c�rt:in :h�ther it
d 

is bei�: e:.f:Cuted : Mr. James A. Peck, of Brewsters, N. Y" mechanical 
fessional work. such as drawing up designs and conf.ormlty 
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following schedule, which is issued under the authority cesslve msta lmen s o� pay:en s J'roVl �l 
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lD . � with great success for tempering all kinds of tools, 

of the American Institute of Architects from its New contrac.t or. agreem
tru
en 

t
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to 
e. d e I S  knives, razors, steel dies, and other implements. 

York chapter. determme lD cons c lve emergencies, or er neces- Take a suitable quantity of muriatic acid, dissolve 
])esigning and Supe1"vision. 

For full professional services, including the super­
vision of the buildings during erection, five per cent 
on t.he cost of the work. In case of the abandonment 
of the work, the charge for partial service is as follows: 

Preliminary studies . . .  . .  . . . . . . . . . . . . . . . . .  . . . .  . . . .  1 per cent. 
Preliminary studies, general drawings and specifica· 

tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
Preliminary studies, general drawings. specifications 

and details . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3� 
For works that cost le8s than $tO,ooO, or 'for monu­

mental and decorative work and designs for furniture, 
a special rate in excess of the above, 

For alterations and additions-an additional charge 
to be made for surveys a nd measurements. 

An additional charge to be made for alterations and 
additions in contracts or plans, which wi ll be valued in 
proportion tQ the additional. time and services em­
ployed. 

Necessary traveling expenses to be paid by.the 
client. 

Time spent by the arcbitect in visiting for profes-
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all the zinc the acid will take. 
Prepare a tempering bath composed of one part Qf 

the above zinc acid and one part water. 
Heat the steel according to its hardness. 
If high or hard steel, heat until j ust red and then 

temper in the acid bath. 
If low steel, heat it as hot as you would to temper In 

water, then temper in the acid bath. 
After immersing in the acid bath, cool off in water. 
For lathe and planer tools draw no temper ; but for 

other tools draw temper. Unlike water tempering, the 
colors that appear under this method give no clew to 
the hardness. 

By this process, steel is readily hardened to any de­
sired degree, and may be made to cut glass like a dia­
mond. 

If desired, an acid bath composed of two parts of 
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FIRST CONGREGATIONAL CHURCH, l'tIINNEAPOLIS.-W. H. HAYES, ARCHITECT. 

sional consultation aBd in the accompanying travel, 
whether by day or night , will be charged for, whether 
or not any commission, either for office work or super­
vising work, is given. 

The architect's payments are successively due as his 
work is completed, in the order of the above classi1ica­
tions. 

Until an actual estimate is received, the charges are 
based upon the proposed cost of the works, and the 
payments are received as installments of the entire fee, 
which is based upon the actual cost. 

The architect bases his professional charge upon the 
entire cost to the owner of the building, wheJl. com­
pleted, including aU the fixtures necessary to render it 
fit for occupation, and is entitled to additional com­
pensa.tion for furniture or other articles designed or 
purchased by the architect. 

If any material or work used in the construction of 
the building be already upon the ground, or come into 
possession of the owner without expense to him, the 
value of said material or work is to be added to the 
sum actually expended upon the building before the 
architect's commisI>ion is computed. 

sary changes, and to define the true intent and mean· 
ing of the drawings and specifications, and he has 
authority to stop the progress of the work, and order 
its removal when not in accordance with them . 

Clerk of the Works. 

On buiidings where it is deemed necessary to em­
ploy a clerk of the works, the remuneration of said 
clerk is to be paid by the owner, or owners, in addition 
to any commissions or fees due to the architect. The 
selection or dismissal of the clerk of the works is to be 
subject to the approval of the architect. 

Extra Services. 

Consultation fees for professional advice are to be 
paid in proportion to the importance of the questions 
involved, at the discretion of the architect. 

None of the charges above enumerated cover pro­
fessional or legal services connected with negotiations 
for site, disputed party walls, rights of light, measure­
ment of work, or services incidental to arrangements 
consequent upon the failure of contractors during the 
performance of the work. When such services become 

muriatic acid and one part water may be used. Mr. 
Peclt. however, prefers the zinc acid, as being more 
dense. 

A prominent advantage of this method of tempering 
is the certainty and excellence of its results. It never 
fails to yield the temper required. It can be relied 
upon for every description of steel or tool. 

& New lodla Robber. 

According to the Bulletin de la Societe de Chimique 
de Pm'is, a plant, the Sonchus oleraceus, which grows 
wild in France in dry places, along roads, and among 
ru bbish, has been found to contain India rubber. 
This is extracted by treating the plant with sulphuret 
of carbon, and boiling the residuum with alcohol. The 
mass is then heated with alcoholic potash, and washed 
several times with warm diluted alcohol. This re­
moves all greasy and waxy ma.tter, as well as chloro­
phyl. The residue is elastic, and presents all the 
characteristics of India rubber. It dissolveli entirely 
in sulphuret of carbon and in chloroform, and partly in 
ether. 
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A HALL SCREEN. 

We give a sketch of the hall screen in the residence 
of Marmaduke Tilden, Esq. , by William H: Beers, 
architect, New York. 

... t e l  .. 
Weatberlog Stooe. 

In ordinary conversation, stone is very generally 
taken as an admitted type of extreme hardness and the 
utmost durability. It is this opinion which finds vent 
in the ordinary phrase of comparison that a. certain 
thing is .. as hard as a stone." 

But this popular view of the qualities of stone is a 
singuJarly erroneous one. 

True, there are stones which are hard ; but then, 
again, there are stones which are very soft. 

It is also. doubtless, true that there are stones which 
are very durable ; but it is no less an incontestable 
fact that there are stones which are very perishable. 

The hardness and durability of a given stone 
depend upon several causes. Among these may be 
specified its chemical composition, its structure, and 
whether it has been brought to its present state mainly 
by igneous or by hydrous agencies. 

The question of the relative hardness of building 
stones only affects the architect or builder 
as regards the greater or less quantity of 
labor required to work them or to bring 
them to certain forms. 

The much more important question of 
durability not only allects the architect 
and builder, but the patrons who employ 
them ; and, yet more, th� whole of pos­
terity, whose pride and rejoicing in a 
noble edifice, or whose regret and vexa­
tion over a crumbling ruin, will depend 
in an immense degree on the judicious 
selection of the material employed in 
building it. 

In certain favored regions the air is so 
pure and dry that the architect has no 
cause for anxiety awut the matter. He 
literally has no need to .. take thought 
fdr the morrow," as far as his building is 
concerned, let him employ whatsoever 
materials he will in erecting it. In the splendid atmosphere of the val­
ley of the Nile. not only will any descril)­
tion of stone remain unchanged and un­
injured through centuries, but even the 
vividly tinted painting with which the 
ancient Egyptians covered the walls of 
palace, of temple, of tomb, has come 
down to us for thousands of years un­
tarnished and uninjured. 

The climate of Greece is similarly pro­
pitious to the builder. 

About 2,300 years ago (B. C. 440), Iktinas 
erected on the Acropolis of Athens that 
magnificent temple of the Virgin Goddess 
Athene which we term the Parthenon, and 
Pheidias, the greatest of the sculptors of 
Hellas, enriched it with those immortal 
works of his chisel which are forever 
famous. Both temples and statues were 
formed of pure white marble from the 
famous quarries of Pentelicus. The hand 
of time was powerless to deface or injure 
the imperishable stone, although the 
cannon of the Venetian and the gun­
powder of the Moslem brought the splen­
did fane to ruin, a ruin afterward assist­
ed by the pillage of more civilized men. 
(For although we, as a nation. have 
benefited by the pillage, still truth must 
be spoken.)  But no detail either of the 

""1", - . 

ruin which towers above Athens or of the scattered 
fragments which enrich the courts of our national 
museum has lost one iota of its freshness, sharpness, 
and delicacy from the touch of Time's " ellacing fin­
ger. " This is a point which every one may verify for 
himself or herself. 

This Pentelic marble, thus found so enduring, is, of 
course, a limestone. Let us now see how a limestone 
fares in the corroding air of our " misty isle." It is, of 
course. true that we have no native limestone equal to 
Pentelic marble, either in hardness or closeness of tex­
ture ; but if we had, they could not withstand a 
climate before which even granite succumbs. 

" Limestones and dolomites," says Mr. E. Hull, 
F.R. S. ,  " are especially subject to disintegration from 
the influence of rain charged with acid, and this 
country presents numerous unhappy examples of its 
ellects. Of these, perhaps, the cases of St. Mary Red­
cli1le Ch urch, in Bristol, the new Houses of Parlia­
ment, and Henry VII. 's Chapel in Westminster Abbey 
are the most instructive examples-the first built of 
oolitic limestone, the second of dolomite, and the third 
of Caen stone, a white limestone of Normandy. of 
Jurassic age. Even the portions of this exquisitely 
beautiful structure restored with Bath oolite about a 
quarter of a century ago have given way before the 
influence of an atmosphere charged with smoke and 
dripping with moisture most of the time. 

" For such climat.es. therefore, limestones, especially 
soft, granular, and porous kinds, should as far as pos­
sible be avoided, and even sandstones which contain a 
notable percentage of calcareous matter in the form of 
cement. '.rhe best kinds of building stones for smoky 
and wet climates are siliceous sandstones, formed of 
grains of quartz cemented together by a siliceous or 
feldspathic paste. In Great Britain such rocks are 
largely distributed among the lower carboniferous for­
mation of Scotland, the North of England, and Wales, 
the materials of which they are composed being de­
rived from the disintegrated gneissose and granitic rocks 
which formed the land of the period. Such rocks are 
almost indestructible, and have been used with good 
results in some of the large manufacturing and smoky 
towns and cities of those districts where they occur. 
Being destitute of carbonate of lime or magnesia, 
they are not exposed to the corroding action of the 
acids which pervade the air. " 

While perfectly agreeing with the views of Mr. 
Hull, as expressed in the foregoing extract, we do not 
consider it at all likely that architects 'and builders 
will readily relinquish their penchant for the lime­
stones-a predilection which their easy workability 
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large town, with abundant coal smoke an d  rain. in· 
scriptions in marble become illegible in half a cen­
tury. 

It is thus apparent that a certain stone may appear 
hard and durable enough in a pure country atmo­
sphere which would yet be of no value in a large city. 
The carbonic, sulphuric. nitric, and hydrochloric 
acids of the latter locale all conspire to rot the stone. 

'I'he architect or architectural student. thHefore. 
desirous of estimating the value of any particular stone 
for city use has many things to take into account in 
making his appraisement. In the first place, he has to 
discover the chemical constitution of his specimen. 
which has to be accomplished in the ordinary way of 
chemical analysis. Then, seeing how important is the 
part played by the structure, he has to decide by ocu­
lar inspection, aided, i f  necessary, by the microscope, 
whether the rock be crystalline or amorphous, bearing 
in mind that in the latter case the risk of its succumb­
ing to the deleterious atmospheric influences of a 
town are considerably increased. 

Various plans have been tried to discover the reSisting 
power of stone in this regard, none of which, however, 
can be pronouncEl<! very successful. 

Solutions of very weak hydrochloric or 
sulphuric acid have been made, in which 
pieces of the stone under examination 
have been placed and left for several 
days. It is said that the action of these 
acids on the stone shows roughly whether 
it is capable of being durable or not in 
the atmosphere of a large town. 

The purity of a limestone may be 
roughly estimated by chipping a piece off 
a block, and putting it into weak hydro· 
chloric acid. If much impurity is pre­
sent, it will be shown by an insoluble 
residue which will remain behind.  The 
acid may attack some of the impurities, 
but the proportion of non· calcareous mat­
ter so attacked is usually extremely 
smaIl. 

Mr. C. H. Smith proposed a test in 
which several damp pieces of the stone 
might be placed in a glass about one­
third full of water. After a lapse of 
about half an hour they should be agio 
tated, and if the water then has a milky 
appearance it shows that the stone is not 
thoroughly crystalline, but contains 
some earthy matter. If the water is very 
milky, it shows that the stone is not very 
durable. 

These considerations will, we think, 
prove that the proverb " Hard as stone " 
is deceptive, at any rate in an architec­
tural sense.-Builders' Reporter. 

1 . 1  
Tbe Colorlog oC Metal •• 

According to the Rlustrirte Zeitung 
fur Blechindustne, a grayish black color­
ing on copper may be obtained by plac ­
ing the object for treatment. after being 
well cleansed, in a weak solution of liver 
of sulphur. When a caustic effect has, 
after a short time, been produced, the 
object is rinsed, slightly heated, and 
brushed with a still brush. This coat· 
ing is said to be very durable. 

A blackish brown bronzing can be 
applied to vases, figures, busts. etc. ,  cast 
from zinc, by the application of a solu­
tion of sulphate of copper. If the pro­
jecting portions are then well rubbed 
with a woolen rag, they assume a coppery 

and good appearance render not at all unreason- red brilliancy, which increases the resemblance to 
able. genuine bronze. A solution of verdigris in vinegar 

The " weathering " of stone, as the influence of also produces an ellective bronzing. 
climate upon it is called, is a matter much studied by Brass may be colored black by repeatedly coating 
modern builders, and justly 'so, because the selection the cleansed metal with a moderately warm solution 
of the best possible material for any edilic� is clearly a of nitrate of copper. Heating over a charcoal tire fol­
matter of paramount importance. lows. FinaIly, the tone is heightened by rubbing with 

Many building stones of the class to which we have olive oil. 
N'ferred consist chiefly of carbonate of lime and car-"!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
bonate of magnesia in about equal proportious. It is 
the sulphuric acid found in the rain water which 
descends on urban districts which so seriously allects 
stones of this description. Much, however, depends 
upon the structure of the stone itself. If this be crys­
talline, the stone, despite its chemical composition, 
may be good and durable ; if, on the contrary, it be 
" amorphous "-that is, not having any determinate 
form of its constituent atoms-it very readily sullers. 
But in a large city, where the atmosphere is inevitably 
largely impregnated with acid vapors, even the crys­
talline limestone cannot but suller. 

The action of the acid on a magnesian limestone, 
such as that of which we are speaking, is that the sul­
phuric acid displaces the carbonic acid of the carbon­
ate of lime, and forms with the magnesia a sulphate 
which is soluble in water, whence results the mischief. 

In illustration of this fact, we may remark that it 
has lately been proved that in the a.tmosphere of a 

PATENTS. 
Mell ..... Muoo &: Co., i n  connection with the pnblication of the 

Scleo&tflc Amerlcao, continue to examine Improvements and to 
act 88 Solicitors of Patents for Inventors. 

In this line of business they have hadfortv vear8' experUMII, and now 
have unequal/d facUUitB for the preparation of Patent Drawings. Specifi· 
cations. and the prosecution of Applications for Patents in the United 
Ststes, Canada, and Foreign Countries. Mes.rs. Mooo &: (10. 
also attend to the preparation of Caveats, Copyrights for Books. Labels, 
Reissnes, Assignments, and Reports on Infringements of Patents. All 
business intrusted to them Is done with special care and promptness, on 
very reasonable terms. 

A pamphlet sent free of charge, on application, contsining full informa. 
tion about Patents and how to procure them : directions concerning 
Labels, Copyrights, Designs, Patents, Appeals. Reissues, Infringements. 
Assignments. Rejected Cases. Hints on the Sale of Patents, etc. 

We also send,f7'e<' Of charge • .  a synopsis of Foreign Patent Laws, show­
ing the cost and method of securing patents in all the prinCipal countries 
of the world. 
MUNN &: CO., SollcUon oC Pateo&., 311l Broadway, New York. 

BRANCH OFFICE.� F Street, Washington, D. C. 
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HOW TO MAKE PAPER ROSES. Fig. 3), then cut it in the center a Jittle more than half all down. Press the edges lightly, then take a pin and 
Of all artificial flowers, the easiest made, the cheap- way down, as you can see in Fig. 4 ;  open it out and lift thew one by one, until you have lifted every one of 

est, and I way add, in my opinion, much the prettiest, make a hole in the center (Fig. 5). To make a com- them up. Take a piece of sealing or bees wax, and place 
are paper fiowers. I append a few plain directions plete rose, you .must have eight pieces of paper like it around the stem j ust under the pieces, 80 as to stop 
with regard to making them, which, if followed out Fig. 5. Take a piece of cloth or wool and wind it around them from falling off, and take a piece of paper and 
carefully, will give excellent results. To make a rose a thin piece of wire for the stem, and cover it with a paste it neatly over the wax, and cover the stem with 
like Fig. 8, first get a piece of tissue paper and cut it piece of green or yellow paper (Fig. 6), and put the a piece of green paper. To make the rose like Fig. 10, 
square-3Y2 to 7 inches square, according to the size of wire through the hole in the center of Fig. 5 ;  then, after provide a long, narrow piece of paper, and fold it 80 as 
flower you wish to produce-bring the opposite corners you have placed the stem through the center of Fig_ 5, to form nine equal parts (Fig. 9) ; cut them about half 
of the paper together (Fig. 1), folding it into a triangu- you must proceed to turn the petals or parts down, first way down at the beginning of each part, and curl the 
lar shape ; redouble it twice again in the same way and taking one of the parts or petals, and then the one upper corners by taking a pair of scissors and drawing 
dou1:1e it in the shape of Fig. 2 ; c ut the top round (see right opposite, and 80 on until you havtl turned them the paper between your thumb and the blade of the 

F"9· 3• 
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HOW TO MAKE PAPER ROSES. 
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scissors. After you have done 
this. proceed to fold it. In 
folding it, you first wrap it 
twice around your first fin­
ger, then place your second 
finger close to your first, and 
wrap it around both fingers 
three times. Placing your . 
third finger close to your sec · 
ond finger. you wrap the re­
mainder of the paper around 
all three fingers. then twist it 
at the lower end and fasten a 
stem to it by twisting a fine 
wire around it. or by a small 
piece of beeswax, and then 
place the leaves on the stems 
as follows : To make the 
leaves. get a piece of green 
paper and cut it out in the 
shape of a rose leaf. or, if you 
have a book with illustrations 
of rose leaves in it, you can 
just place the tissue paper 
over the illustration and trace 
it with a pen or lead pencil. 
Cut it out and leave a narrow 
strip at the lower end of the 
leaf, so as to fasten it to the 
stem ; get a piece of thin wire, 
the same as you did for the 
rose , For the stem, first 
fasten the leaves to it by 
twisting the nalTOW slip at 
the lower end of the leaf 
around it. and so on until you 
have fixed all the leaves in 
their proper places ; then 
take another thin slip of tissue 
paper and twist it around the 
stem, commencing at the up­
per end, and when you have 
covered it all over, take a lit­
tle paste or mucilage and 
fasten the lower end securely 
to the wire. A very nice par­
lor ornament can be made by 
taking a fan and fixing a 
bunch of these flowers to it. 
These flowers look much more 
natural than the wax flowers, 
and are more decorative for 
ornaments. 

OLIVER NUGENT. 

• • •  
TWO DWELLINGS OF KODER­

�TE COST. 

The cost of a house greatly 
depends upon the interior fin­
ish, so that mere size or con­
tents of a certain number of 
rooms indicates little as to 
the cost. For instance, the 
house shown in the upper 
drawing, though the cost as 
erected was $3,500, might pro­
bably be built for $3,000 if a 
simple finish were adopted, 
and twice that sum could be 
spent without difficulty if 
more elaborate details of in­
terior finish and decoration 
were used. The size of the 
house is quite moderate, but i '  
if! what is, perhaps, more in 
demand than any other. 

The materials used in con­
struction were of first class 
quality, and, perhaps, rather 
better than is usually found 
in houses of the size. A cellar 
is provided, and hard wood 
trim is employed in the par-
lor and staircase-a material 
item of expense which could 
be easily lessened in adopting 
the design. The exterior of 
the house is !!hingled on roof 
and second floor, and is clap­
boarded below. 

Our lower engraving shows 
a comfortable looking little 
residence, which has been 
built at Lit.tle Falls, N. Y. , 
from the designs of Mr, A. W. 
Fuller, architect, of Albany, 
N. Y. It cost $4,500. and is a 
very satisfactory design, with 
a certain freshness in treat­
ment that is quite pleasing. 
The first story is clapboarded, 
and the second story and roof 
are shingled. There is one 
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finished room in the attic, and 
a dry cellar below. The trim 
is pine, with hard wood in the 
principal rooms, and a care­
ful system of heating and 
ventilation has been effected 
throughont the building. 

The comfort and ntility of 
a house depend so much upon 
the arrangement and relative 
position of the rooms that the 
success of a design in execu­
tion may almost be said to 
depend upon the manner in 
which the planning is exe· 
cuted. Unfortunately, this 
fact is often overl08ked, and 
essential details of the plan 
are sacrificed for features (if 
the elevation. It is quite 
common, for instance, to find 
the kitchen planned in such 
a manner as to place it in an 
out of the way position, en­
tailing considera.ble labor to 
the servants in going back­
ward and' forward, or else it 
is placed in such a way that 
the smell of cooking and the 
noise from the kitchen can be 
known in anything but a 
pleasant manner all over the 
house. 

Mr. Fuller has in this de­
sign skillfully avoided both 
errors. He gives a really 
artistic elevation, with an ex­
cellent plan, in which the 
kitchen is placed in a posi­
tion convenient for access to 
the dining room and other 
parts of the house, and, at 
the same time, sufficiently 
itlolated to completely pre­
vent any annoyance. The 
two staircases form another 
convenience in the same -di­
rection. Altogether, the de­
sign is a good one. 

Hemlock Lumber.-Southern 
Furniture F'actorie •• 

According to the Nm·th­
weste1'n Lumberman, hem­
lock is gradually gaining 
ground. Every winter, it 
says, more hemlock is banked, 
and every year objections to 
it are possibly a little less 
pronounced. It would show 
excellent sense if the people 
in , the West would do away 
with t.heir prejudice against a 
wood in favor of which so 
much can be said. Some day 
they will certainly be forced 
to use it extensively. White 
pine will not last always, and 
when it shall have largely dis­
appeared, hemlock will, in a 
measure, take its place. Peo­
ple will use it for dimension, 
barn and fence boards, and it 
would not be surprising if for 
the cheaper class of finishing. 
-It is to be noticed that in 
the floating news a b o  u t 
Southern industries. frequent 
mention is made of the start­
ing of furniture factories. As 
the South grows in popUla­
tion and wealth under the 
stimulus of revived ambition 
to rival the North in material 
prosperity, there will be a 
rapid increase in the demand 
for furniture. Fort.unately 
for this industry, there is al­
most an endless amount of 
furniture wood in the South, 
with which to stock factories 
located in that section much 
cheaper than Northern manu­
facturers can procure it. It 
would not be a matter of 
surprise to see, within a few 
years, such a growth of the 
furniture business in the 
South as shall become a seri­
ons competition with North­
ern manufacture. 
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Coverln�. for H o t  A i r  and Other Pipe • •  

The manner in which the heat from house furnaces 
is wasted by radiation from the unprotected pipes in 
the ceUa.r is within the experience of most persons who 
have usef them. Many a good heater has been con­
demned and removed for insufficient. heating, when the 
fault has been with the pipes, which, being, perhaps, 
long and exposed, wasted the heat to a considerable 
extent. Even in the case of heaters which answer 
their purpose in giving off sufficient heat to warm the 
house, there is often a loss of quite a high percentage 
of tbe total consumption of fuel from the unprotected 
pipes. 

To prevent such waste of heat. it is only necessary to 

cover the pipes with an 
insulating material which 
wil l prevent radiation. The 
same protection may be 
given to hot pipes where 
they are located in close 
proximity to woodwork or 
other material liable to 
char or take tire. Mortars, 
felts, and varions other 
materials have been used 
as protectors, with more 
or less success, bnt the or­
ganic matter which they 
contain has the effect of 
causing a gradual decom­
position, and, moreover, 
conducts the heat to some 
extent, and is liable to the 
ravages of vermin. 

Mineral wool is, perhaps, 
the best material that can 
be used for the purpose, as 
it resists the action of tire 
and water, is practically 
indestructible, and forms a 
most effective material for 
the prevention of the radi­
ation of heat. Messrs. 
James F. Wood & Co. , of 
Front Street, Wilmington, 
Del. ,  and 1 33 North Second 
Street, Philadelphia, Pa. , 
are the patentees and man­
ufacturers of pipe cover­
ings of this material, hav­
ing a metal exterior, and 
being applied to the pipes 
withont the use of paste or 
cement of any kind. Be­
yond their great utility as 
protectors, they have the 
advantage of being neat 
and regular in appearance 
and cleanly in application, 
while their high qualities 
of insulating heat render 
them of especial va.lue in 
cases where it is required 
to convey the heat to a 
great distance. and where 
it would be almost entire­
ly lost with unprotected 
pipes 

Water pipes located in 
exposed positions. where 
they are likely to burst 
from the water freezing, 
may be effectually protect­
ed by a covering of a good 
non-conductor of h e a t .  
and there are few better 
protectors for the purpose 
than those made specially 
of mineral wool by Messrs. 
James F. Wood & Co. 

.. . .  ., 
Bo.ewood Stain. 

Take half a pound of log­
wood, boil it with three 
pints of water till it is of 
a very dark red, to which 
add about half an ounce of salt of tartar. When 
boiling hot, stain your wood with two or three coats, 
taking care that it is nearly dry between each ; then 
with a stiff, flat brush, such as is used for graining, 
make streaks with a very deep black stain, which, if 
carefully executed, will be very near the appearance 
of dark rosewood. The following is another method : 
Stain your wood all over with a black stain, and, 
when dry, with a brush as above dipped in the bright 
liquid, form real veins in imitation of t.he grain of 
rosewood, which will produce, when well managed, 
a beautiful effect. A handy brush for the purpose of 
graining may be made by takinll a flat brush, such as 
is used for varnishing, and cutting the sharp points 
off the hairs, and making the edge irregular. By 
cutting out a few hairs here and there, the grain may 
be imitated with great accuracy. 

ltIANTELl'IECEB FROM: OLD DUBLIN. 

Our illustration is of two fine old mantelpieces from 
Dublin. They were made just prior to 17113, for the 
town house of Viscount Richard Molesworth in that 
city. They are both classic in design, worked in 
statuary marble, and are in 

'
excellent preservation. 

The mantel at the top of page is entirely in sta.tuary, 
and has two pilasters at the sides, carved with wreaths 
of laurel leaves and drapery ; the frieze has also carved 
swags of laurel, while on the projecting center are 
winged griffil)S guarding an urn. The bottom mantel 
is rat,ber of a richer description, having two Ionic 
columns of Siena marble, and carved capitals. The 
frieze is also of Siena excepting the projecting center, 

TWO IIANTELPmCES. 

which is of statuary. and is beautifully carved with 

figures representing Mars, Venus, and Cupid. The 
frieze has imitation dentils of Siena and statuary 
alternately. These mantelpieces have been carefully 
restored by Mr. Boucneau, of 48 Warren Street, 
Fitzroy Square, where they can be seen. As will be 
noticed, they are both in good taste and of noble pro­
portions.-Building News. 

. , . . .. 
WOOD oil is now being made in Sweden on a very 

large scale. It is abstracted from the refuse of timber 
cuttings and from stumps and roots in forest clear­
ings. It cannot be burned in ordinary lamps. on 
account of the large amount of carbon it contains ; 
but in lamps of special construction it is said to give 
an. excellent light, a.nd to be the cheapest of aJl 
illuminants. 

The Greatut of G reat '\' alla. 
Says a correspondent of the Milling World, who has 

recently been traveiing in China : Of course we had to 
go to the great wall of China. This ('ountry abounds in 
great walls. Her mural defenses were most extensive 
-walled country, walled cities, walled villages, walled 
palaces and temples-wall after wall and wall within 
wall. But the greatest of all is the great wall of China, 
which crests the mountain range and crosses the gorge 
from here some forty miles away. Squeezing throug-h 
the last deep gorge and a deep rift in the solid rock cut 
out by ages of rolling wheels and tramping feet, we 
reach the great, frowning, double bastioned gate of 
stone and hard burned brick-one archway tumbled 

in. This was the object of 
our llJission, the great waH 
of China, built two hun­
dred and thirteen years 
before our era ; built of 
great slabs of well hewn 
stone, laid i n  r e g u l a r  
courses some twenty feet 
high and then topped out 
with large, hard burned 
bricks, filled in with earth 
and closely paved on the 
top with more dark, tawny 
brick-the ramparts high 
and thick and castellated 
for the use of arms. Right 
and left the great wall 
sprang far up the moun­
tain side-now straight, 
now curv.ed, to meet the 
mountain ridge, turreted 
each three hundred feet­
a frowning mass of mason­
ry. No need to tell you of 
this wall ; the books will 
tell you how it was built 
to keep the warlike Tar­
tars out-twenty-tive feet 
high by forty thick, twelve 
hundred miles long, with 
room on top for six horses 
to be driven abreast. Nor 
need I tell you that for 
fourteen hundred years it 
kept those hordes at bay, 
nor that, in the main. the 
material used upon it is 
just as good and firm and 
strong as when put in 
place. T w e l v e  hundred 
miles of this gigantic work 
built on the rugged, craggy 
mountain tops, vaulting 
over gorges, spanning wide 
streams, netting the river 
archways with huge hard 
bars of copper, with double 
gates, with swinging doors 
and bars set thick with 
iron armor-a wonder in 
the world before which the 
old time classic seven won­
ders, all gone now save the 
great pyramid ,  were toys . 
The great pyramid has 
85,000,000 cubic feet, the 
great wall 6, 350,000,000 cu­
bic feet. An engineer in 
Seward's party here some 
years ago gave it as his 
opinion that the cost of 
this wall, figuring labor at 
the same rate, would more 
than equal that of alI the 
100,000 miles of railroad in 
the United States. The 
material it contains would 
build a wall six feet h igh 
and two feet thick right 
straight around the globe. 
Yet this was done in only 
twenty years, without a 

trace of debt or bond. It is the greatest individual 
labor the world has ever known. 

.. . . . .. 
(Jroaa of Wheat and Rye. 

A successful attempt at crossing wheat and rye is 
mentioned in Biedermann's Centmlblatt. The grain 
capsules of the wheat were carefully opened, and the 
stamens removed before they were developed. The 
pollen from the rye :was afterward placed upon the 
stigmas, and the whole head carefully tied up. The 
seeds resulting from this process were planted and 
readily germinated, producing plants that partook of 
the characters of both parent forms, though with those 
of the wheat predominating. Some of the ears had 
long glumes, whilc others had short ones. .The seeds 
themselves showed a resemblance to rye, but less thaQ 
to wheat. 
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A New Cemen& from Slall';. 

Selected blast furnace slag is, while it is in the molt­
en condition, run into water, and is thereby reduced 
to a tine state of subdivision. To this finely divided 
slag, after it has been carefully ground and screened, a 
certain proportion of slakerl li me, also passed through 
a fine sieve, is added, and the mixture is thoroughly 
amalgamated and ground together in an apparatus 
called by the inventors a .. homogenizer "-an appli­
ance consisting of a revolving drum, partly filled with 
a certain number of metal balls, resembling somewhat 
in its action the machinery often employed for quartz 
crushing. Here the lime and the slag particles are 
actell upon by the continuous blows of the numerous 
balls, and are crushed to an extremely fine powder. 
Moreover, their molecules are mechanically brought 
into the closest possible contact. By this means it is 
claimed that a .. flowery, silky " powder is produced, 
capable of filling all the interstices in the materials to 
be aggregated better than the " sharp, sandy, and 
granular powder " of Portland cement. Indeed, it is I 
asserted that this treatment will improve Portland 
cement made in the ordinary 'way. The process of 
" homogenizing," as compared with simple mixing, 
effects a vast improvement in the quality of the slag 
cement, its tensile and compressive strength. being 
thereby almost doubled. This is the entire process of 
manufacture. 

• • • • •  
A 11,500 COTTAGE. 

BY w. H. HARVEY, ARCHITECT, WORCESTER, MASS. 

This cottage to cost about $1,500 as estimated by 
local constMlctor. The foundation is of stone up to 
grade line ; the walls 20 in . thick, laid dry, and neatly 
pointed with mortar. The underpinning above grade 
of good, hard-burned brick, laid in lime and cement 
mortar, colored red. The chimney of round, hard· 
burned whole brick, laid in good mortar. The entire 
first and second stories lathed and plastered one coat, 
finished with a green skim. The outside finish of best 
second clear pine. Clapboards of sound spruce, and 
shingles of clear cedar. The gutters and conductors 
of cypress. The floors of sound local pine. The inside 
fiDish of well seasoned whitewood. Casings for doors 
and windows 4Yz in . , reeded with comer blocks. Bare 
plain '\leveled 8 in . wide stairs of whitewood ; hand­
rail of same, placed on iron brackets. All interior 
doors stock made, 2 ft. 6 in. by 6 ft. 6 in. by 1 %  in. 
thick, with beveled rails and stiles and raised' panels. 
All of exterior doors as per detail, with upper panels of 
stained glass. 

jA;U;l� 1'00tTl' 
//) u3. 

All of the exterior to be painted two coats. All of 
the interior standing finish to be stained and varnished. 
Floors in kitchen, pantry, bath room, and closets 
painted. The plumbing comprises bath tub and closet 
fixtures in bath·room, cast iron sink in kitchen, and 
the necessary waste pipes and traps, etc. ,  plumbed for 
cold water. The height of ceilings is : In cellar, 7 ft . 
6 in. ; first story, 8 ft. 9 in. ;  second story, 8 ft. ; attic. 
9 ft. to ridge. Attic not finished. 

• • • • • 

APPARATUS FOR PAINTING SHINGLES. 
BY CLIFFORD t. J(ILLARD, OF BURLINGTON, IOWA. 

The shingles to be painted are arranged between the 
bars, B B, so that theirthinner end will reach about one 
or two inches above the bars. The rest of the shingles 

" 

! :  

. 1 

are below the cross bars, B B. When the apparatus is 
thus filled with shingles. the cross bars, B B. are, by 
means of'screws, S and S', pressed toward the center of 
the frame, A, un til the shingles heretorore arranged be­
tween the cross bars are firmly held between the bars. 
Now the frame is ready to be moved to any suitable 
place, where the lower ends of the shingles are dipped 
to any desired depth into a vessel filled with paint or any 
other suitable material, and after this is done the ap·· 
paratus, with the shingles , is put aside to dry. This dip­
ping process may be repeated as often as desired. When 
the shingles are thus painted , the hold of the screws, S 
and S' ,  upon the cross bars, B B, is relaxed, and the 
shing]es drop from between the bars, and are now ready 
to be packed. 

A 1 5'00 CO..I.TAG;E .  wy=}C:n\fe1 Ql:t1. 
'Wo /,4 e tJ [e. r. 
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Error. In PlanDIDII'; Hou.e •• 
To the Edit01' of the Scient-ljlc American : 

�1 

P]ease allow me space for a few words con­

cerning the mistakes made in p]anning dwelling 
houses, in the location of plumbing. such as bath 
rooms, water closet, etc. I have before me several 
copies of your ARCHITECTS' AND BUILDERS' EDITION, 
and find the.  evil in severa] of the plans there­
in published, which give the plumber no chance to 
make the proper connections with water and waste 
pipes. Nine-tenths of the architects do not give a 
thought to plumbing in their plans, but locate it in 
any out of the way place, which makes it impossible 
for the plumber to do good work ; and if the connec­
tions are not first-class, or there is a leak in any joint, 
the fault is put on the plum bel', but not on the archi­
tect. to whom it rightly belongs. This necessarily 
incurs much more pipe and labor than it would if it 
was over the kitchen, which it should be. My theory 
is to plan a house so as to have the bath room, if there 
is one. over the kitchen, near the chimney, so that 
direct connection could be made with tank from which 
the hot water is taken, and also to p]ace the sink in 
the kitchen in such a position as to have waste pipes 
from bath room and water closet to connect in the 
cellar. This would give the plumber a chance to get 
at his work and do a good job, and avoid the necessity 
of having a plumber running to the house every two 
or three months, which incurs expense as well as 
annoyance. N. H. DECKER. 

Newburg, N. Y. 
• • • • •  

Laundry HlDt •• 
A spoonful of oxgall to a gallon of water will set 

the colors of almost any goods soaked in it previous 
to washing. A teacup of lye in a pail of water will 
improve the color of black goods. Napkins should 
lie in lye before being washed ; it sets the color. A 
strong tea of COIDmon hay will preserve the color of 
French linen. Vinegar in the rinsing water foJ' the 
pink or green calicoes will brighten them ; soda an­
swers the same end for both purple and blue. To 
bleach cotton cloth, take one large spoonful of sa] 
soda and one pound of chloride of lim� for thi rt.y 
yards ; dissolve in clean 110ft water ; rinse the cloth 
thoroughly in cold soft water, so that it may not rot. 
This amount of cloth may be bleached in fourteen or 
fifteen miuutes. 

.. . . , . 
JAMAICA is said to contain about 500 species of ferns, 

or one-sixth of the ferns of the whole world. 

C1W7ltbc:r 
/o!,x/$' 

iii' t EECON.!L;::'L OO� 
A OOTTAGE OF MODERATE OOST-tl,500. 
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GAS LAJ[PS FOR LIGHTING LARGE SPACES. be safely pronounced the narrowest building in New 
The competition between gas and electricity has prov- York. 

ed of great advantage to the public, for while in most As one would naturally suppose, such houses must 
::ases electricity for lighting purposes costs more than owe their existence to some extraordinary cause ; and 
gas, the increasing use of electricity has stimulated in- the story of the origin of this pair is of interest. 
ventors and manufacturers to the making of many im- When Lexington Avenue was first projected, it was 
provements in the appliances for and methods of burn· the intention of the city authorities that it should ex­

tend no further north than to the southern side of 
Hamilton Park. This park was one of the remnants of 
the old Jones' Wood, and was projected to cover a 
large square bounded by Third and Fourth Avenues, 
Sixty. sixth and Sixty-ninth Streets. The abandonment 
of the idea of devoting this land to the purpose of a 
public park accounts for its now being the site of such 
a number of large institution buildings, charitable a.nd 
educational. After the abandonment of this park, 
Lexington Avenue was cut through to the end of the 
island , and many houses and pieces of land were dis­
tributed. Among others a certain lot on the northern 
side of Eighty·second �treet, which was almost wholly 
absorbed, leaving only the strip of 102 ft. by 5 ft. , 
which has since become the site of this uncommon 
building. 

The owner of this strip then tried to buy the 
adjacent land in Eighty-second Street, a piece 95 ft. 
by 102 ft. But he and his neighbor could never agree 
upon the terms. The strip lay idle till the spring of 
1 882, when the owner of the inside property wished to 
build. In order that he might have a frontage on the 
avenue, he began to negotiate for the purchase of the 
narrow corner strip ; but for no consideration would 
it eccentric ownE:r give it up. 

'I'he upshot of these negotiations was that the latter 
vowed that he would never part with his land, and, 
moreover, that, worthless as it might appear, he would 
build on it, and more than one house at that. This 
presumably absurd threat he carried out to the letter, 
and with such alacrity that his two houses stood there 
before his neighbor could enjoy one single day's light 
through his side windows. 

The subjoined plan shows how the lot has been 
divided cro!?swise into two equal sections, each 51 ft. 
by 5 ft. Of course. a really habitable house could not 
be built within lines so contracted ; but from the plan 
it may also be seen to how great . an extent the builder 

ing gas, whereby the cost is lowered and greater em- availed himself of the privilege granted by the city of 
ciency is obtained. An example of the means by which making projections upon the city land, under the 
gas is thus more efficiently used for the lighting of IR.rge name of bay windows. It was solely by making these 
spaces is afforded in the illustration herewith of a projections, and thus gaining in places an interior 
high candle power lamp, such as made by the Standard width of 7 ft. 3 in. , that anything like a room could be 
Gas Lamp Co. , of Philadelphia. By the use of such I obtained. In this way fully two-thirds of the area of 
lamps as these, of 40 candle power and over, the place each house is bay window. 

of the electric arc lamp is supplied, The exterior is of red pressed brick of good quality, 
and a light is given which does not I with white pointings. A white, rough-faced marble 
cast those heavy shadows which ren- is used for the Bills and arched lintels of the windows 
der a gas light so often necessary in and doors, which are wholly destitute of side trim· 
addition to electricity. Then, too, the mingo The only windows in the basement, which 
improved burners which are used with represents kitchen pantries and coal cellar, are plain 
these high candle power gas lamps round holes two feet in diameter. opening near the 
result in a great comparative saving ceiling. On the ground and upper floors, the windows 
of gas, which is thus more perfectly are of the most contracted size, and all the same. 
burned to give the maximum quantity Those on the ground floor have white wooden shutters. 
of light possible. In connection with while the others are without any protection but in­
this method of furnishing light, the side blinds. 
company use Dyott's patent system of The great disparity between the narrowness of its 
instantaneous lighting and extinguish- side and the length of its front, together with the 
ing gas lights, without electricit.y, by 

which one or one hundred burners can be instantly 
lighted or extinguished by turning one stopcock. 
This, of itself, renders it possible to readily save 
So large amount of gas ; and where the system is 
used in railroad depots. where the full light is only re­
quired for a short time, on the arrival and departure 
of trains, the saving thus effected has been enormous. 
It is this fact, in connection with the economy of burn­
ing the gas in these high candle power lamps. which 
has led the Pennsylvania Railroad Company to adopt 
the lamps and system of lighting of the Standard Gas 
Lamp.Company in their depots and warehouses. 

THE NARROWEST HOUSES IN NEW YORK. 
JOHN M. PAGE. 

New York has scores of noteworthy buildings laying 
claim upon public attention because either of their 
architectural pretensions or their size. It is doubtful, 
however, if among them all there is any more curious 
than the one shown in the cut. 

It is curious in being the narrowest building in New 
York. It covers a lot 102 ft. deep and only 5 ft. wide, 
and comprises two private dwellings. Of even width 
from front to rear, except for its bay windows, it may 

/ -.... . 
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curious combination of building materials. give it an 
effect which, fortunately, can be seen nowhere else in 
the city. From the front project three broad bays to 
a distance of four feet. The middle one of these bays 
is evenly divided between the two houses, and coutains 
the front d,"l()f8. It is surmounted by a low gable, 
about eight feet below whose apex is a large stone 
forming the cap of a broad pier and bearing the date 
" 1882." This pier and also similar piers in the mid· 
dle of the side bays are ornamented with a stripe of 
alternately red and yellow terra cotta tiles. These 
tiles are the decorative features of the exterior. 

The small street door opens into a marble floored 
hall 12 ft. b lD. by 7 ft. 3 in. One end of this hall is oc­
cupIed by the corkscrew stair which winds from 
ground to roof. Opposite the stair is an arched open­
ing In tne brick cross wall (none of the partitions are of 
wood) into a passageway 3 ft. 4 in. wide; in which for 
the first time t.he proper width of the house is en­
countered. 

From the other end of this passage opens the solitary 
room. a space. 17 ft. 7 in. by 7 ft. S in. , or about the 
size of the average hall bedroom . From the extreme 
end of this opens a bathroom S ft. 4 in. by 6 ft. The 
heights of ceilings and interior finish is the same on all 
tbe Ii ving floors, as is also the .plan ; so that the uses of 
the rooms are left wholly to the discretion of the oc­
cupants. Tile basement interior is lined throughout 
with expensive enameled white brick, making it the 
best finished floor of the house. 

There are no fireplaces on any of the floors, the only 
means of heating being by having a stove in every 
room. This difficulty of heating is said to be the only 
objection to the honses as residences. 

In this way was the curious determination spoken of 
carried out, and better yet : ever since they were built, 
the wealthy owner has lived in the one on the corner. 

.. .  " ' " 
Anti-Magnetic Shields Cor Watches. 

The Giles patent shield for protecting watches from 
magnetic and electrical influences is made of gold, 
pure copper, and flne decarbonized steel. The watch 
movement is surrounded by a compact shield of this 
combination, so made as not noticeably to increase the 
size of the case, the principle of the combination and 
the design in its arrangement being that one of the ele­
ments is one of the greatest absorbents of the magnetic 
current known ; another, one of the best conductors ; 
and that the third, offering but little resistance, acts as 
a diffusing agent, whereby any magnetic influences 
from currents, or impulses from electrical machines, 
will be absorbed, conducted, and diffused before reach­
ing the watch movement. Unquestionably, there are 
times when the magnetism of the earth and atmo­
sphere seriously affect the running of watches. Parts 
of watches, also, frequently become magnetized from 
influences which the wearers do not suspect, making 
this one cause among the most difficult with which 
watchmakers have to deal. The anti·maguetic shield 
is intended to plavent all the evils flowing from such 
influences, and is recommended for this purpose by 
some of our -best electricians, as Prof. Elisha Gray, 
Prof. Anthony of Cornell, and numerous others. 
The office of the Anti-Magnetic Shield and Watch Case 
Company is at No. 18 John Street, New York City, and 
Giles, Bro. ,  & Co. , of Chicago, keep a full assortment 
of watches provided with this improvement. 

.. .  1 . '" 
Spontaneous Combustion oC Wood. 

Mr. Braidwood, superintendent of the London fire 
engine establishment, stated before a committee of the 
House of Lords that by long exposure to heat not 
much exceeding that of boiling water, timber is 
brought into such a condition that something like 
spontaneous combustion takes place, and that it llay 
take eight years for the heat from pipes charged with 
or used to convey steam, ' hot water, or heated air, 
laid among the joists of a floor, or in the heart of a 
partition, or elsewhere in a building, incased in till­
ber, to induce the condition necessary to the actual 
ignition of the timber. 

A Larce Castine. 
One of the largest castings for marine engines ever 

turned out has just been cast at Messrs. J. Black & 
Co. 's Portobello Foundry, Monkwearmouth, viz. , a bed 
plate, etc. , 21 ft. 6 in. by 16 ft. , weighing 25 tons. It 
was moulded and cast complete in 21 working days, 
and the metal was poured into the mould from three 
lad les, containing twelve. ten, and nine tons respect­
ively, in one minute and fifty seconds, without a hitch. 

�------�-�- �--------��-------------------------------
THE NARROWEST HOUSE IN NEW YORK. 
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OOLORED PLATES. 
I. Country dwelling of moderate cost; 

with plans and details of construc­
tion. t;t. James' Hectory, Fordham, 
N. Y.; with plans and details of con­
struction. January. 

IT. FarragutClub House, Chicago; with 
details of construction. A $1,600 cot­
tage; with plans and details of con­
struction. February. 

ITI. One story dwelling with detached 
kitchen; with plans and details of 
construction. A $2,600 cottage; with 
plans and details of construction. 
March. 

IV. A cottage of moderate cost; with 
plans and details of construction. 
Residence of F. W. Coolbaugh, Ea.�t 
Orange, N. J.; with plans and details 
of construction. April. 

V. The cottage (as shown in April num­
ber) as enlarged; with plans and de­
tails of construction. A dwelling at 
Orange, N. J.; with plans and details 
of construction. May. 

VI. A twelve hundred dollar cottage. 
A residence costing five thousand �J��rsj

u
�:'h plans and plate of de-

MISOELLANY. 
Figures preceded by a star (*) refer to 

illustrated articles. 

A 
Academy of Art, Munich.. . ... . ��32 
Acoustic hints. ..... .......... 9"J 
Acropolis of Athens........ 113 
Adamant...... ............. .... 11 
Agricultural Hall. .... , .. .. . ...... *66 
Air and steam heating..... ... ..' lit! 
Air in greenhouses. . ... .... .... .. .. 7 
Algaborilla • . . . .  , . . . . .. .... 53 A 1I0ys, curiosities of. . . . . . . . . . . 66 
Apartment house, Brooklyn ... . .. *102 
Arch of triumph .......... ........ *113 
Architcct and house drainage. ... .128 
Architects, Association of. . . . . . . 43 
Architects, Institute of ....... 2, 24, 46 
Arcb!tecture\ Grecian......... ... *9 
Archltcctura charges.... ... 16 
Architectural education. . .. . ....... 124 
Architectural excellem:e.. ..... .. 113 
Architectural League... .......... 28 
Architectural wood turning. .. *1O! 
Art of Japan..... ... ......... .... . 71 
Art, cleaning... ............ ...... 43 
Arts, Fine, Exposition .............. *142 
Ashes. analysis of... ........ .. .. 55 
Asparagus culture ................ 37 
Asphalt pavement. .... ........ .... 42 
Aspbaltum pavement. . . . . . . . . . . . • 1 
Association, Building Employ..... 81 
Atbens, acropolis of. .............. 113 
Atbens, school at.. . . . . . .. ......... *67 
Axle gre86e reeipe ................. 141 

D 
Bacillus, luminous..... ....... . . •  70 
Bakers and bad teeth .. ...... .. 14 
Barometer, carved.......... ...... *13 
Beams, iron flanges of . . . . . . . . . Z7 
Beams, iron, under impacts.. .. ... 141 
Bee, sting of... ........ . .. ... ... 11 
Belem, tower of ............... .... *136 
Bicycle, swing. . . . . . . . . . . . . . .. . . .. .. *58 
Birch, silver, the ...................... ]Z7 
Birds, incendiary. . . . . . . . . . . . . . . . . . . 71 
Bit and square level. ............... *27 
Bleachinl!' oils ... ................. 88 
Blinds, shding..... .......... ....... 30 
Boards, frozen. .................... 37 
Boxes, impermeable ... .......... 51 
Boxwood carving ............ .... *13 
Bracket, roofing ... ................ *11 
Brassing small articles. ........... 30 
Brick, black........................ 76 
Brick, enameled........ ........... 137 
Brickmaking. '" ................ . 6 
Brick pavements....... ........... 12 
Brick walls, strength of.. . . . . . . . . . . 67 
Bricks, Egyptian................... 11) 
Bricks, floating.. .. . .. .. .. .. .. .. . .. 44 
Brickwork, measurement.. ...... 13 
Bridge deflections... .. .. .. . .. .. . . 12 
Builders' Association, U. S........ 145 
Builders, hints for..... .... .... ..... 40 
Builders, money expended........ 145 
Building construction.. . . . . . . . . . . .. 119 
Building, Equitable, New York... 137 
Building, hints on ................. 78, 96 
Building Union In Chicago .......... 131 
Buildings, cempnt.. ... ............ 110 
Buildings vs. lightning ........ " .. 53 
Burner, Auer's ..................... *31 

C 
Cannon, l().mile...... .............. 15 
Carriage house and stable .......... *1Z7 
Carriage house of moderate cost .. *127 
Cartridges, lime .................... *58 
Carving in boxwood . ........ ..... *13 
Casting, a large. ... .. ..... ....... 22 
Cathedral, Mexico .................. *91 
Cathedral of Notre Dame. . ... 141 
Ceilings and floors •. . . . . . . . .  71, 117, *135 
Ceilings, distempering. ........... 7 
Ceilings, iron ....................... *112 
Ceilings. low.. .. . .  . .  . .  . .  . .  . .  • .  .. .. .. 7 
Cement buildings....... .......... 110 
('..ament from slag .......... :....... 21 

Articles Marked * are Illustrated. 

Cement, Paris........ ............. 11 
Cement walls under water. . . . . . . .. 96 
Chamredoreas. ........ .. .... ....... 140 
Chamois leather, to clean.......... 146 
Chapel, Wesleyan .................. *119 
Cbeck, door ........ .... ... ...... *30 
Cberry, cleaning................ .. 43 
Chimneys ................ .. .. .. .. 41 
Church, $5,000.... . .............. *118 
ChurCh ceiling, Iron.... . ..... *112 
Church, Congregational. . ........ *16 
Church of moderate cost. ... *82, *145 
Clapboard marker. . . . . . . . . . . . . . . . . *51 
Club house, Farragut .............. *2.;0 
Coaster, an American. •. . . . . . . . . . .  29 
Cold room for eggs.. .... . ........ 96 
Color works, Summit.. . . . . . . . . . . . . . 71 
Concrete floor...................... 7 
Copper roof� notable........ ...... 49 
Copper roonng..... .. . . .. .. . . .. .. 139 
Coppering sheet iron. .. .. .. .. .. .. .. 40 
Corrugating Co., CinCinnati.. . . . . . . 93 
Cottage. 1.000. . . . . . . .. .. *32, *55, *91 
Cottage, 1,500 .. ................... *2] 
Cottage, 1,600.... .... .. . .. .. .. .. . 3 
Cottage, ,000 ........ ......... ... *28 
Cottage. ,500 ...................... *100 
Cottage. ,/100. .. .............. *26, *48 
Cottage, !iOO ...... .. . ........ *110 
Cottage after enlargement ........ *97 
Cottage at Halifax... . ........... *7 
Cottage. East.lake. . .............. *]05 
Cottage, English . ..... ........... *Z7 (',ottage for enlargement...... . 68 
Cottage on Riverside Park. N. Y .. * 1Z7 
Cottage, Queen's, Cannes ..... .... *95 
Cottage, seaside.................... 117 
Cottage, stone and brick... . . . . . . .. *79 
Cottage, suburban.. ................ 59 
Cottages, German . ................ *34 
Court Hous(" Boston ............... * 116 
Crematory, Buffalo..... ....... .. .. *43 
Crematory, Paris................... *4 

D 
Dampness, sources of. . . . . . . . . . . . . . 36 
Depot, Indianapolis.. .. .. . ... .. * 121 
Depot, Milwaukee ......... ....... *6! 
Designs in hoxwood ................ *13 
Disinfection by heat. .......... .. 31 
Dispensary, Battersea. . , ........ *118 
DlstemlJering ceilings.. ... . ... .... 7 
Door check... . .. .. .. . . . .. . ... . .... *30 
Door hangers, sliding. . . . . . . . .. -lI-93 
Doors, built-up..... ... ............ 118 
Drain pipe traps. .................. Z7 
Drains, leather........... .......... 145 
Drains, root choking.... . .. ..... 142 
Drawings by mall...... ........... 1 
Drawings, working ........ ....... *75 
Dwelling for an elevation... . . . . . .. *81 
Drill Hall, Bolton........... ...... *42 
Drinking fountain......... ... .... *1 
Dryden, John, house of ............ -lI-I32 
Dry plate holder ................... *]38 
Dry rot . ................. ......... 36 
Dwelling, $3,000 ............... .... *129 
Dwelling at Babylon.... . . •  ... *25 
Dwelling, Detroit .................. *59 
Dwelling, Mansard roof. . . . . . . . . . .. *58 
Dwelling of moderate cost .. :*3, *118 
Dwelling, one story .. .. ......... *47 
Dwelling, Srrlngfield............. *6 
Dwellings a Evanston, Ill. ........ * 128 
Dwellings, Italian .......... ....... *5.'1 
Dwellings of moderate cost ....... *]9 
Dwellings, semi-detached .......... *128 

B 
Ebers, George.... .. ............. :. 189 
Edelweiss, the ..................... *140 
Education, architectural ............ 124 
Egyptian reliefs ...................... 134 
Ellipse, to draw .................... *52 
Equitable Building. New york .... 137 
Explosions, water back. . . . . . . . . . . . 102 

Ii' 
Farming in the East................ 38 
Farragut club house.... .. ....... *25 
Feed water hooter..... ........... *92 
Fever house, a ...... . . .......... ... *35 
Filling, mineral wool as.... . .... *73 
Filterl Gate City.. ...... . .......... *105 
Fine .arts, Exposition . ... ........ *142 
Fireplace, open ..................... *74 
Flreproof/alnt... .. .. . . .. . . .. . .. .. . 137 
Flanges 0 iron beams............. Z7 
Floor,a good ........................ 141 
Floor, cORcrete.... ..... ............ 7 
Floors and ceilings ......... 71, 117, *135 
Flooring, maple.................... 82 
Floors, waxing.. . .. . . . .. . .. .. .. .. . . 189 
Flooring, end wood ................ *146 
Flowers, autumn .. ................ *44 
Fountain, drinking.... .... ..... ... *1 
Fuchsias. culture of.. . . .•. . . . . .. . .. *40 
Furnace heating ................... *52 
Furnace, improved.. . . . . . . . . . . . . . .. *93 
Furnace. Jacob's ................... *105 
Furnishing. house.............. .... 12 
Furniture polish........... 7 

G 
Garden, New Orleans .............. *62 
Gas burner, Auer's.. . . . . . . . . • •  . . . .. *31 
Gas fitting............ .. .. .... . •  ... . 5 
Gas, heating power of... ..... . .. ... 68 
Gas lamps, standard . . . . . . • .. . . . . .. .  *22 
Gate, ornamental ... . . . . . . . . . . • . . . .  *80 
Gelatine moulds ......... '" .. .. .. .. 116 
Gilding on glass.................... 15 
Girders, steel, cheap....... ... • •  141 
Glass, drillin&' holes in..... .. . ... Z7 

Glass, gilding on.... ................ lIS 
Glass, ground, Imitation. .......... 4 
Glass, stained........ .... . . .. .. . 43 
Glass, stained, substitute ... .. .. . 4 
Glazing sash....................... *11 
Gluing.... .. .......... ........... 1 
Gold, Mt. Lyall ... . . ... ... 3.S 
Grain, unloading ................. *]38 
Grant monument ........ " .... *31, *85 
Grant mausoleum .................. *]01 
Grass, Pampas ...... . ... , ............ iM2 
Grate, Lewis..... .. ................ *74 
Greenhouses, air in .......... ,..... 7 
Grindstone Industry. ............. 35 

H 

Hall, decorations for..... .... .... *59 
Hall screen .......................... *17 
Hammer and planer ............... *11 
Hangers, door. sliding ............. *P;; 
Health in schools................... 4 
Heat, disinfection by. ............ 31 
Heater, teed water. . . . . . . . . . . . . . . .. *9"� 
Heater, steam, Florida • . . . . . . . . . . . .  *146 
Hoothcourt, Maidenhead .......... *134 
Heating by air and steam ........ 92, 118 
Heating, furnace ....... '" . . . .. . . . *52 
Hedge screens....... .............. 119 
Heights of objects ................ 36 
Hemlock lumber............. ...... 19 
Home, $1.200 ................ ....... *]25 
Home. an East Orange ........ *69, *91 
Home furnishing.. . . . . . . . ... .. . .. . . 12 
Home, Japanese .................... *135 
Hospital, Municipal. .. .. ... ....... *68 
Hot air pipes..... ................. 20 
Hot water apparatus ... ........... *93 
Hot water CIrculation.......... .... ]IK 
Hotel at Mentone .................. *110 
Hotel, picturesque ..... ... ........ *88 
Hotel, Ponce de Leon.... .. ....... *120 
House, $2,000 ........................ *103 
House, $3,000 ........................ *131 
House, an Alno........ ........ .. *135 
House, apartment. Brooklyn • . . . . .  *I02 
House building hints ............. 25, 96 
House. business, Anspach ......... *90 
House, double ................... .. *108 
House drainage ...................... 128 
House, fever ........................ *35 
House, ice .................. ........ *93 
House inspection.... ... '" ....... 6 
House of John Dryden .... ....... *]1l2 
House, remodeling a .............. *56 
Houses, city, six.. .. .. ... .......... *37 
Houses, City. three ................. *36 
Houses, coloring.... . .. . .. .. ... 92 
Houses, dampness in.. .. .. . . .. .. .. . 36 
Houses, narrow, New york ........ *22 
Houses, planning, errol'S.. ..... . ... 21 
How not to do it... . . .. .. .. 2 

I 

Ice as cause of disease........ . . 55 
Ice house.... .......... .. ........ *93 
Ice Palace. St. Paul. ............... *30 
India rubber, new........ ..... . ... ]6 
lnitlal letters ........ .............. *41 
Injector, Penberthy ................ *59 
Inspection, house.... .. ... ...... 6 
Institute of Architects ..... . 2, 24, 46 
Insurance, real estate title. .. ..... 70 
Iron beams under impacts. ....... 141 
Iron, cast, white and gray. . . . . . . . . 68 
Iron ceilings .................... ... *112 
Iron, old.... .. .... ...... ........ 90 
Iron, sheet, to copper.. .. . .. .. . .. .. 40 
Iron Works, N. Y. Central........ 146 
Ivy In hanging baskets........ .... 40 

3 
Joint for woodwork.. . .  . .  .• .. .. ... *52 
JOinter, pedestai................. *92 

K 
Knotting and its uses. . . . . . . . . . . .. . ]01 

L 
LamPS. gas. standard .............. *22 
Larch as a lawn tree ................ *140 
Laundry hints.. .. .. .. .. .. .. .. . .. . 21 
Laurels; Portugal ............ .... 136 
Lead pipes, bursting.... . . . .. .. . . .. ]21 
Leather. chamois, to clean........ 146 
Level, bit and square ... .......... *Z7 
Leveling Instrument. . •. . . . . .  ... *7 
Lumber, hemlock......... .... .... 19 
Ladder, steP, new ......... ....... *35 
Lantern, telegraph... .. .... ....... 72 
Law courts, Birmingham....... ... 96 
Lawn. a quick................ ...... 91 
Left-handedness....... ............ 81 
Letters. initial. .. . .. . . .. .. .. .. .. .. .. *41 
Lightning, melting by .... ......... 39 
Lime cartridgetl..... .. ........... *58 
Lumber, seasoned .................... 130 

111 
Mantel pieces ....................... *20 
Maple flooring.. .. .. .. .. .. .. .. .. .. .. 82 
Marble, artificial.. ..... .......... 4 
Masonry, measnrement... .. ..... 13 
Mausoleum, Grant .................. *101 
Metals, coloring............ ........ 17 
Mineral wool filling........... .... *73 
Monument, Grant. .. .. ....... *31, *85 
Mortsr during frost. • . . .. . .  . .  . •  ... 88 
Murtar, sugar In... . . . .. . . . . . .. . . . . . 37 
Moths, to klll......... ............. 70 
Motives, com�stte • . . . . . . . . . . . . . . . . *75 
Moulder. varIety .... ............. *121 

Moulds, coinage.... . ...... .... 118 
Moulds, gelatine ............. ...... 116 
Museum, Metropolitan ............. *142 

N 

Nail set, Cannon's.......... .... *8.S 
Nalls, invisible.... .... .......... ... 4 
Nitroglycerine explosions......... 39 
Notre Dame, Paris ... . ....... . .  141 

o 
Oak room, carved .................. *14 
Oak, to darken..... ........... .. . 12 
Offices, local board .. .............. *107 
Oil wood................ ............ 20 
Oils, to bleach. ..... ......... .... 88 
Olympia . ..... ........ ............ *66 
Ornaments. pressed wood.......... lU 

p 
Paint, American ........... ....... 1 
Paint, chipping of... .... ......... 35 
Paint, flreproof.. .. . .. .... .. .. . . .. .. 137 
I!aint, ready mixed.. .. .. . .. .. .. . .. . 11K 
Paint, to remove.... ............... 98 
Paints, items relating to........... 102 
Painting, decorative ............. " 4 
Painting shingles.. ....... . ...... *21 
Palace, Ice, St. Paul.... . . . . . . . . . . .. *ro 
Palm for decoration ....... .. .... *140 
Paper roofs ......................... 116 
Paper roses.. ............... .. ... *18 
Paper, wall, design,. . . . . . . . . . . . . . .. *40 
Paper, wall, for sick room. . . . . . . . . 30 
Paris, ccment ......... . . .... ...... U 
Parlor ceiling, iron..... .... ... . ... *113 
Parthenon, the..... ........... ... *9 
Passenger depot, new .. " . .. ...... *64 
Pavement, asphalt... ..... ....... 42 
Pavement, asphaltum...... ... ..... 1 
Pavements, brick.................. ]2 
Pedestal jointer.................... *92 
Pipe reel, new ...... ............. *58 
Pipe. steam, covering for. . . . . . . . . . 53 
Pipes, hot air..... .................. 20 
Pipes, lead, bursting.. ............ 121 
Pipes, waste, cleaning..... ... ..... . 1;) 
Planer and hammer.... .. .. . ... ... * 11 
Planing mill construction . . • . . . .  * 121 
Planning houses, errors In... ..... 21 
Plants for decoration......... .... *44 
Plants, watering........... ....... 4 
Plaster Par1�.... .... ......... ...... 101 
Plll.ster work, designs for.. . . . .. .. *75 
Plate holder, Warner's ............ *138 
Plumbers' strike, N. Y., failure .... . . ]30 
Plumbing........... ..... .... 120 
Plumbing, hot water..... .... *77 
Plumbing. specifications..... . . 5 
Plumbing, tests of ................. *72 
Polish, furniture....... ... ....... 7 
Polishing machine ...... ........... *11 
Porch, entrance .................... *72 
Porches, rose covered . . . . .•. . . . . . .  *114 
Potatoes, how to grow. .. ......... 8 
Prints, transfer to wood........ ... 144 
Pulpit, Gothic ...................... *78 
Pump, Hazen's.................... *72 
Pump run by wave force .......... *32 

Question of the day, great.. .... ... 39 

Rack, wood measuring. . .. .... . . .. *85 
RaIlroad depot, Milwaukee . ...... *64 
RaIlway. Tehuautepec... ......... . 7 
Rectory. Fordham ........... . *3 
Reducing valve, Mason .. . ... . .  *146 
Redwood lo'ging.............. ... 80 
Heel. lead pIpe ............ ...... . *58 
Reftector. Frink's ..... . ....... ... *59 
Reliefs, Egyptian ........... .... ... ]34 
ReservOir, automatic ..... ........ *121 
Residence, $2,000 .. .. .. .. ... .. ..... *8 
Residence, $3,000 ........ .......... *82 
Residence, 15,000... .. ............. * 126 
Residence, $20,000 .................. *133 
Residence, a Delaware..... ...... 55 
Residence at Orange.. . . . .. . . . . . . . . *97 
Residence at Orange, N. J. . ... . .. *130 
Residence, city . .... . .. . .. . .  • . •  • *5 
Residence, Minneapolis . . . . • . . . . . . .  *64 
Residence of Goo. Noakes... .. .... *123 
Residence of G. W. Childs ......... *144 
Residence of moderate cost ........ *15 
Residence of Mr. Arthur Lawrence*l34 
Residence, suburban..... ... ... .. * 134 
Roads, how to make .... ,.. .. .. .. .. . 95 
Roman ruins, Reims ................ *137 
Roof, coppor, notable... .... ..... 49 
!toofs, defective . .............. . ... 36 
Roofs, paper.. ..... . .  . .  . .  . . .  . • .  . . .. . 116 
Roofs, slate . . ............. ...... 78 
Roofs, tile. .. .. .. . .. .... ......... 14 
Roofs, water tight... .. .. .. . .. .. . . 90 
Roofing bracket. .. .... ... *11 
Roofing. copper as ... · ... . ......... 139 
Roofing plates, tin..... ... ...... . 26 
Roofing, tin................. .... .... 121 
Room. oak, carved ....... ..... ... *14 
Room, octagon ................. ... *146 
Root choking of drains....... . . •. 142 
Rope, wire, load for.. .. .. .. . . .... •. 49 
Roses, paper .................... ... *]8 
!tosewood stain.. ....... ............ 20 
Royal Society medals........ ...... 15 
Rubies, artificial... .. .. . . .. .. . . .. • •  • 113 
Ruins, Roman, Reims ............. *137 
Ruler and section 1Iner ............ *I05 
Rust. to prevent.. .. .. .. .. . . .. . . 95 
Bye anll wheat, croSl of • . . •  ,' '" . . .. 20 

S 

Sandpapering machine ............. *11 
Sash, glazing .......... . ... ....... *11 
Sash holder, new. ........ ......... 53 
Sash windows.. ... ........ ........ 29 
Scale beams, to preserve.. ..... . . • . 95 
School at Athens ................ .. *67 
School house, frame.. . . . . . . . . . . . . .. *80 
School. training, Chicago. ......... 90 
Schools, health in... .............. 4 
Screen, hall. .. .......... .......... *17 
Screens, hedge..................... 119 
Section liner and ruler ............ *105 
Shelter belts . .. . . .  . . .  .. . . . ..•. 119 
Shingles In modern architecture.. 85 
Sblngles, metal.. . . .  . . .  . .. . . .  . . .  • .  . *52 
Shingles, painting.... .. .. .. .. .. .. .. *21 
Silver birch. the . .. ..... ......... 1Z7 
Slag. cement from................. 21 
Slate roofs........ .... ........ .. .... 78 
Snowi street, removal............. 8 
Socia Ism, Nasby on.... .. ....... 6 
Square, combination .......... ... *51 
St. Augustine, FI1I .................. *]20 
Stable, design for .. ....... .. .. *1Z7 
Stable of modcrate cost . . . . . . .•. . . . *]Z7 
Stain, rosewood. .. ..... ............ 20 
Stains, creosote wood preserving .... 124 
Stains for wood ...... ............ U8 
Statue, a Greek. ....... .......... 44 
Steam heater, Florida ........... .. *146 
Steam pipe coverings.... .. . ... 53 
Steaming vs. fumigating.......... 44 
Steel jrlrders, cheap .............. . 141 
Steell to temper.. . .. .. .. ... .. .... 16 
Step adder, folding....... ... . .. *35 
Stone, artificial, new.. .. .... .. .. .. . 11 
Stone, grano-metallic.... .... ...... 80 
Stone, Imitation.... . .. .. .. .. .. . . 122 
Stone, weathering.......... ....... 17 
Stool and bustle.... ......... .... *30 
Store and stable, design for . . . . . .• *]Z7 
Street scene, Kioto. . .. .. ....... *135 
Stretcher, trousers .................. *74 
Strike, plumbers', failure of ......... 130 
Sugar in mortsr.. .. .. .. .. .. .. .. . . . . 37 

T 
Tehuantepec railway.... ........ 7 
Telegraph lantern.... ....... ...... 72 
Tent, improved.... ... .. ... ....... *93 
Tests for water. .. ........... ... . 74 
Tests of plumbing.......... ........ 72 
Theater, ancient. . ......... ...... ]32 
Tbermometer, carved ...... ....... *]3 
Thought cot.... ... ............... *Z7 
Tile roofs........ ............ ..... 14 
Timber, shrinkage... ....... .... .... 107 
Tin roofing . .  ........ ............ 121 
Tin roofin, plates.... ... . .......... 26 
Tomb, deSIgn for ... ... ....... ... *]2 
Tools, to mllrk.. .............. .... 37 
Tower. 984-foot ..... .. .. ......... *138 
Tower of Belem ... .... .......... *136 
Tower, windmill... ........ ....... *46 
Trade surveys....... . ...... ....... 14 
Traps, drain pipe.... .... . .... ..... Z7 
Tn->e growth.... ........... ....... 144 
Tricycle, lady's................. ... *"1 
'J'rousers stretcher ......... . .... .. �74 
Tunnel, water, Chicago.... ....... 39 
Turtle shell, to soften.... .......... 29 

v 
Valve, reducing ....... ........ ... *146 
Varnish, creeping of. . .. . . . . .. . .. 34 
Vault joints .... ...... . .. ........ *77 
Vermin exterminator.. . ......... 91 
Villa, Hungarian . ................. *141 

W 
Wall paper, design ...... , .......... *40 
Wall paper for sick room...... .... 30 
Wall, a great..... .............. 20 
Walls, brick, strength.. ......... 67 
Walls, cement, under water... ... 96 
Walls, cost of. .. . .. .. . .. . .. .. .. .. . . . 122 
Walls, stability of, at openings .... *132 
Walnut, how to grain.. .. .... .... 122 
Waehboards....... ..... .... ........ 13 
Waste pipes, cleaning.............. 13 
Watches, shield for................ 22 
Water back explosions............ 100 
Water heater, new ...... .......... *93 
Water, hot, circulation....... .... 104, 
Water, purIfying................... 66 
Witter tests........ ... ............. 74 
Water tunnel, Chicago.... ........ 39 
Water works, unique .............. *66 
Watering plants................ ... 4 
Waves, utilization .................. *32 
Waxing floors...................... 139 
Wheat and rye, cross of........... 20 
Wind pressure... ....... .......... 38 
Windmill tower ........ ..... : . •. • • *46 
W..ndow, incidence.. .............. Z7 
Windows........... ........ ....... 74 
Windows. sash............ ....... . 29 
Wire rope, load for ............... 49 
Wistaria, the ....................... *35 
Wood, combustion of........ ..... 22 
Wood drying.... ....... ........... 107 
Wood dust, explosion... .......... 30 
Wood, embossed .................... 100 
Wood flooring ................. .... *146 
Wood measuring rack.. . . ... . .. ... *85 
W nod, natural, finishing in. . . . .. 120 
Wood oil . .......................... 20 
Wood ornaments.... .............. 24 
Wood, preservation of.. .. . .. .. . . . . 41 
Wood, staining................. • • .  118 
Wood turning ...................... *104, 
Woods, stained.... ................ 32 
Woodwork, joint for ............... *52 
Wool, mlneral. ..................... *73 
Women out of doors ..... ......... -1(51 
Wootton .... . .............. ........ *1« 
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Superior Copper Weather Vanes 
GILDED WITH PU RE  GOLD. 

�QWII OIN4lIIN�S. CEnCE CBOSSIS. !'INIALS, ITO. 
Vanes made from any 

Drawing or Design on 
Short Notice. 

T. W. JONES , 
SUCCESSOR TO 

eRAS. C, BRIGGS, 
v. W. BA I,DWIN, 

Removed from 213 Pearl 
Street to 

. 1 

HOYT & �ROTHHR Ar�hit��t': 'ft� i��r': ra�R�t DOOR. ManufaoturIng 00., . ,  
.a.. 'C'El.OEl..A. z:a:..:a:.. A thoroughly PractJ('.al W (.Irk, espeCIally , • adapted to the needs of American Ar-MANUFA.CTURERS OF chitects, Builders, Contractors and "uh" "!ry for War'·'" 8' Waa� I����n���:�,

e';:'�les, and Formulas relating to the '''i'' Ulj I I i.,,& 1M Strength and 8tability of �'oundatlons, Walls, Buttresses, Piers, Arches, Posts, Ties, Beams. Girders, Trusses, Floors, Roofs, etc., etc. ' and also to Carpentry, Masonry, Drainage, Painting and G1azln�, Plumbinf,' Plastering. Planing Mil l Machinery 
a Specialty. 

Send. for Ca.ta.log'Ue. 

��8.?�p�lti�d �g,'!'�rJg: ��nb�:��e�� �t,!lt��� Domes, Towers, Spire., etc., etc. 3d edition, revised and enlnrged. By F. E. KIDDER, C.E., Consulting Architect. Morocco flaps, 600 pages, 408engravings. Price, 83.�O 
JOHN WI LEY & SONS, 168 Front Street, 

Near Maiden Lane, 
NE"W YORK. The R. Edgar Hartwell Company. I S  ASTOR PLACE, NEW YORK. 

WID be 800 t btl mail, twero1d. on the ,.eceWt of the price Oat4logueB, OIrou/aI'B, ana specimen pages gratw. Illustrated catalogue of over 250 desigus, mailed to Rny address on receipt of a two cent stamp, 
half the postage. 

LEADED GLASS MAKERS, DECORATIVE PAINTERS , ART FURNITURE, &C. 
1 9  We.t 22d Street, New York C.t,.. 1418 F St., Washlncton, D. C. .A. -. <;J:':EaT:J:O �:L.A..T:m:EI. '1IVO:El.H. .A. .�:mO:J:.A.:Lory. .. The book admirably fulfills its purpose of becoming an Indispensable companion In tbe work of every archi-te.'i\Ve°g�gn� o���;tat�,:���gtihiS new pocket 

� HARRISON CONVEYOR ! 
Ha!:ffing 6rain, Coal, Sand, Clay, TaR B�rk, Cinders, Ores, Seeds,&c. 
���. I  BORDEN, SELLECK & CO. , t M��'�':,rsJ Chicago, ilL 

T he Excelsior Steel Furnace 
Is perfectly gas-tight, is practically self­

cleaning, is an economical and powerful 
heater, is made very strong, heavy and dur­
able, has 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 deflecting plate for distributing the 
warm air. Has the best vapor pan yet de· 
vised. 

Supplies an abundance of pure and warm 
air, has every modern improvement, costs 
practically nothing for repairs, is the only 
sanitary heater made, 

Is the FURNACE of the AGE. 
HADE BY 

The Excelsior Steel Furnace Co., 
18, 20 k 2! N. CLINTON STREET, 

CHICAGO. 

-. ot ___ .... 1IfIIIIInIIIi _111 -.,""" ftl7lm1111.ui� ......... ., ....... ...... 
INSULATION OF HEAT. PRO I'ECTION AGAINST FROST. 

FREEDOM FROM RATS, MICE, AND INSECTS. 
Many good Heaters have been condemned and thrown away for not giving a supply of hot air. 

when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved 
with J. F. Wood & Co.'s Great American Pipe Covering. 

It sends the heat where wanted. It protects the 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 effect on them. Theil do not powder dOwn, char. nor crack. They are cleanly in application. They are neat and regular ill appearance. They are applied to pipes without the use 
of paste or cement of any kind. 

ASBESTOS STEAM PIPE AND BOILER COVERINGS. 

CHAS. E .  LITTLE 6 9  FI1k�:\o�tREET. 
NEW YOBJ[ AGENT �R 

W. F. &; John Barnes Machinery. 
Full line In ::::e:� ��«it�rlof�:rc:; Ilf.018 fo,' all 

book."-BUf.lding. .. Such a mass of really valuable information for archi-
t��t:i�e���rgf�:t:�\.:r��n��t:btgt�"of:�����.�.:!� hardly be found elsewhere in such a convenient and compact form 88 I. provtded in this handy volume."­�U Att,"a" • .. , Architect'. and Builder's Pocket Book ' Is the best Rr.?��;�::�e��t� classes it Is designed to bene-

&01&r Zron. 01aCi. 
This is a Cast Iron Casing, lined with tin or galvanized iron, to 

prevent direct radiation of heat in cellar ; four loose panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary. with­
out disturbing the Hot Air Pipes ; it has sliding panels for feed door 
and smoke pipe to allow for c:Apansion ; it has also a dust flue and flue 
door for Damper. We claim this to be the most com plete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility for 
access for repairs, without requiring, as in a brick set, so large a space 
to work in. It is much su:perior to the ordinary sheet iron casing, 
both for d urability 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 ,::;;c;':��::':LD�N�;:���� 00 ., The Leibrandt & McDowell Stove Co., 3��:,h�::��et, 1 69 �����:� St., P H I LA D E L P H I A  and B A LT I M O R E. 
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WOODWORKING MACHINERY. • . f P: 5 .!! 
� :;  .. " 
= � � t  
Ii i  i <  
< � 
� � � �  . & cr. rI oIt '"  

Improved Chat. Bed Planer. III Iii 
T H E " I D E A L " 

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

SHARPLESS & WATTS, Patentees, 
BAKER BUILDING, 

1024 CHESTNUT ST., PHILADELPHIA. 
Send for Illustrated Circular and References. 

AQUA PURA 
BY NATURE'S PROCESSES 

a �:t�rIt Il' A 
s�ly,en:,:� "; e m i - !'i o l u b l e  E l e ­ments relDoved. 

Bard Water Blade Soft. 
Cities, Towns, Mnls, Hotels, and Private Huu.es Sup­plied and Results Guaranteed. 

Scale In Bollero Avolded. 

Send few VWcuIan and EsttmateB. 
NEWARK FILTERING 4)0., NEWARK, N. J. 

TRIBUNE BUILDING, NEW YORK. 

D R AW I N C  
I N ST R U M E N TS, 

D R A W I N C  PAP E R ,  
B LU E  P R OCESS 

P A P E R ,  
A M E R I CAN 

LIQU ID I N K. 

olam�!t�:!�t�e�n�ng,ft��i';.1s 'if.t:Jo��e d��u�XU:f:� lent upon mention of this paper. 

G. S. WOOLMAN, 
1 1 6 FULTON ST., 

NEW YORK. 

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

THE ORMSBY SASH BALANCE. 
I N  OJ.D FRAMES. 

� II�:::: � I '  
--- -- I 

• - I 

IN NEW FRAMES. 

Superior to WEIGHTS and CORDS. 
O R M S B Y  SASH BALANCE CO., 

92 UTICA STREET, BOSTON, MASS. 1 1 3 LIBERTY STREET, NEW YORK. 

DRA WING TOOLS, 
ARcn.TEUTS', ENGINEERS'. 

and SURVEYORS' SUPPLIES 
Of all kinds. Catalogue on application. 

L. MANASSE. 88 Madison St., Chlcalro, III. 

A New D ri l l  C h uck. 
T H E  H A RTFORD. No. "holds 0 to  � in. Priee, '7 .00. 110. 2 hold, 0 to � In. Price. '8.00. 

IT It cannot b. ea;celled.. Address 
THE CUSHMA N CHUCK CO" 

Hartford, Conn. 
Or any dealer In machinists' Tools. 

Trenton Iron 00. WO RKS and OFFICE, TRENTON, N. J. 
New York Otllce-CooPER, HEWITT & Co .• 17 Burling �g'oJ�J�m'r.!.'i�ft�:;? North Ifourth Street. Chl-

RUTHERFORD'S 
METALLIC PAINT 

W A R RANTE D NOT TO 

FADE, SCALE, OR CRACK. 
REQVIBBS NO DRYER. 

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

Cast I ro n  Cas and Wate r Pi pes 
I �  to 48 I N C H E S  D I A M E T E R .  

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-LO"C'OEs-rEEI. Z::a..OJ.V �OEl.�S, 
C LOUCEST E R  CITY, N. J .  

SAMUEL R SHIPLEY Prest. . JAMES P. MICHELLON, Secy. 
HENRY B. 'CHEW, Treas. OFFICE, WILLIAM SEX'rON, Supt. 

6 N o rth Seventh Street, Phi lade l phia. 

P U L L E Y 8 H A N C E R S PROGRESS MACHI N E  'WORKS, 
F R I CT I O N

' CLUTCH ES! 4a 1;��-�i!..���: �-

Arohiteots', Engineers' 
AND 

Draughtsmen's Supplies. 
Including Drawing Instruments, Draw­

ing and Blue Process Papers, Triangles, 
Pencil, T Squares, and Curves. 

WADSWORTH, HOWLAND & CO., 
8� &: 84 WashlDgton Street, Roston. 

1 90, 1 9 1 ,  1 9� Mlcblgan Ave. , Chicago. 

PLUMBERS' 

Are considered the best 
and most economical and 
brilliant light in use. Over 
100,000 now in use 
throughout the United 
States with perfect suc­

cess. Address 
for informa-

DANGLER STOVE 
AND 

MFG. CO., 
C leveland,O. 

S UPPLIES .  
Drip Trays under seats of Water Fred. Adee's Enamele d 

Drip Tray. 

25,000 In use. 

Closet. have beeome a nellessUy, and 
Fred. Adee's are the be.t. Zane'. Wa­
ter Clo.et. are the 

BEST IN THE WORLD. 
Send Cor clreular to 

Fred. Adee & Co. t 
52 CLIFF STREET, NEW YORK. 

MANUFACTURERS' AGENTS FOR 

Wate r and  Gas Wo rks Su p p l i es 
R.E.A.XJX1VG XR.01V �OR.�., 

Wrought Pipe, Tubes, and Special Work of every character. 
CAST-IRON, WATER, GAS, AND FL ANGE PIPE, SPECIAL CASTINGS, Etc. 

Chapmaa Valve Manufg. Co. TalveB anI! Hyl!rantB. 

Specifications for bids sollclted, and estimates of cost on all Enlrineering Work In Iron given. Also on 
the specialties of the Scott Foundry, such as heavy MaChinery, Boiler. and Tank Work. 

PA.1VOOA.BT • ROo-BR.S, 
28 P latt and I II  Gold 8treet., N EW YORK. 

JANUARY, 1 887. . ! Of G e r m a n, Swiss, and 
American make. Drawing Dra WIll! Boards, T Squares, Colors. 
Inks, Tracing Cloths and Instrnmonts Papers, T h u m  b Tacks. 

Rules, Tapes, etc. 
• Albert Levy'. Fre.eh Blue 

Hll!illOOrS' 
HUBBlios. 

Proccu l"apera, \ THE BEST IN THE WORLD 
FROST &: ADAllIS, 

Imporler., 
37 CORN HILL, BOSTON, 

MASS. 
Cat.alogue Free. 

Patented September 15, 1885. 
Moorish F ret - Work, 

-oR-

INTERLACED WOOD·WORK, Spiral Mouldings and Balusters. 
C. S. RANSOM: & CO.,  

C LEVELAND, OHIO. 

James N. Stout, "4 West 23dSt.,  NewYork C!ty. 

WROUGHT mON HOT WATER BOILERS A SPECIALTY. 
Manufactory, as1 to 393 S. Canal Street, Chicago. 

The above cut is of Greenhouse Boiler, meeting 
with unive:-sal success wherever placed. Estimates 
gladly furnished for any capacity. 

P E T E R.  D E 'V X 1V E ,  
387 S. CANAL ST., CHICACO. 

AUT�MATI� 
A I R  V A L  V B. 

and RADIATORS. 

Direet and Indlreet. 

Most Simple and Rel iable AIr Valve 
Made. Nothing to 
Qet Out of Order. 
Has No Movable 
Piece. No Loose 
Thimbles to Fly Off. 
Every Valve Is Thor­
oughly Tested, and 
Warranted to Qlve 
Satisfaction. 
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STANDA R D  GAS  L A M P. 
It is the interest of Gas Companies and Cities to double the efficiency of the 

light on Streets by using Dyott's Patent Lamps. They save 50 per cent. over others 
in cost of repairs, are ornamental and indestructible, except by violence. 

Dyott's patent system of instantaneously lighting Gas (without electricity) for 
Railroad Depots is unequalled. Dyott's high candle power Burner is superior to any 
other or the Electric Light. 

Estimates given on application from Architects and Engineers Plans. Special 
Drawings furnished when asked for. 

We manufacture 'every description of Plain and Ornamental Street Lamps, 
Posts, Brackets, Clusters, etc. . Write for Cuts and Drawings. 

Our Patent Lamps all."e in use by the Philadelphia and Reading, the Pennsylvania 
Baltimore and Ohio, and . other Leading Railroads. 

' 

GAS LAMP by STANDARD co .. I lIlanf'd 
Office, 4 1 1 Cherry St. : Factory, 1 1 0 I ,  1 1 03 ,  and 1 1 05 Frankford Av" Philadelphia, Pa. 

BRANCH OFFICE, 108 LIBERTY STREET, NEW YORK. 

SP E C I A L  MACH I N E RY E . .... "'C>�N"S ON", 
For Grinding and Polishing a005fiX_a SLAT_ 

C:�'"" CARY & M O EN � 
.sTEEL WIRE O fGY.QESCR IPTI ON @Ju-. U 
234- W 29 ST. EVfRY &sTEEL SPRINGS. NEWYORK CITY 

lIIuufaetured by The Somersworth 1I1aehine (Jo., Marbleized Slate Mantels, Slate Hearths, Sills, Lintels, etc. 
E. �. � .A.�E, .A.g't . .  ESTIMATES FURNISHED O N  A I,L SLATE WORK. 

1 54 Lake Street, CH.ICAGO. Quarry, BANGOR, PA. Om/'e,  '18 MURRAY ST., NEW YORK. 
Write for Circulars. 

THE VAN DEPOELE ELECTRIC MANUm. CO., 
No •• 1 5 , 1 '1, 1 9  & 21 N. Clinton St. , Chicago, III.  

EI.etrle U�ltts aod Transmission of Power. We have the most perfect and economical Electric lI-lotor for ruumug elevators, f>lnA, print­
inll' presst's. and other machinery. the most com­
pIehl Ekctric ltailwav :<yst .. m. and the largest 
nu m ber of Electric Hallways in sucl.'essful opera­
tion. Writefol' particulars, stuting what you want. 

Edco Bys'tezn. Of Arc Rnd ] ncandescent I .hrhtl nll'. 
Electr ic Llgbt and I'owet·. 

Motors, Dynamos, Lamps, and Batteries in all varieties. 
]<]Iectro-Dynamlc ('0 •• : 24 Carter St .. Philadelphia. 

W. W. ( •• 'IIiICOIO, COIl8U l t i llK' El ecUoicnl Engi neer. 

B. G. UN DERWOOD, 
ADVERTISING AGENT, 

361 BROADWAY, NEW YORK, 
AND 

31 PEMBERTON SQ., BOSTON. 

R O C K  D R I LLS 
AIR COMPRESSORS, 

BOILERS, HOI STS, 
.AND 

GEXER1L Ml�lNG MACHl�ERY. 
Send for Illustrated Catalogue. 

'ngersoll Rock DrIll Co . •  
1 0  PARK PLACE, N .  Y. I-W· �clliq'l1ISIIl . DJ£S lND OTHER TOOlS' ..... �ClblD:l.dlJfIII . � SHEIT METAL COODS, HAMMER� HOP FORD.aaa . .... 

·SID .. , ,.rbr ....... lilt· ........... eo .... 
Branch Office and Factory, 230 Center Street, New York. 
EXCEJ.J.WXT Br.ACl{ COPIES of anything written or 
drawn with nnll Pen (or 'I'ype ""riteI') by the Patent 

AUTOGOPYIST .only equlllled by 
Lltho�<TI,phy. 

Specimens Free. 
A UTOCOPYIST Co., 3 'l'bomas Street, New York. 11 PAT�NT 

. J A CKET K ETTLE S ,  
I Plain or Porcelain J.ined. Tested to 100 lb. J pressure. Send for IJists. , HAND. BURR & CO., . 614 and 616 �larket tst., Philadelphia. Pa. 

ROOFI N G  + SLATE.  
The AMERICAN BANGOR SLA.TE CO., 

Miners and Manufacturers of best Pennsylvania Black Roofiu[ Slate, 
BA.NG-OEl., PENN. 

._ . - - -

� PlATE.SHEET & LOOKING CLASS Depot GljAS S PHI LLIP S E M M E R  8< COMPANY. 

I No 4.6.8 . IQ DESBRDSSE6.Sr. "" EWYDRK WRITE FOR QUOTATIONS. ) ... ; 
HOLBROOK CO.,  

W O O D W A T E B  P I P E. Hard Wood· Lumber and 

The Countersink following the Drlll, the job Is finish­ed at one operation. suvlng the adjusting of too,s and 
work twice. Made by 
Wllev & ltu s8el l lUrK. Co., Greenfield, MaRS. 

Two·Horse Power Engine. $ 1 50. 
WITH STEEL BOILER. 

Cheap, Reliable, Safe. 
Automatic Boiler Feed. 

Automatic Pop Safety 'Talve 
Steel Boiler. Cost of running guaranteed not to exceed 
one and one-half cents per 
horse power per hour . .  Less 
than half that of any kero­
seDe engine of equal effic­
iency. Nothing equal to it 
ever before offered for the 
price . Send for free diseripo 
tive circular. 
CHAS . P . WILLARD &t CO. 

284 Michigan Street. Chicago, Ill. 

A.Wyctnff & Snn, INTERIOR ;!!�er�ND STA.IR-

U II U RUILDERS' STOCK, WAREHOUSE 
AND RRIDGE TIMBER 

E L M I R A, 
N'. 'Y. 

o.x...A.�:K.·a 
Ventilating, Drying, and Exhaust Fans. 

64-Page Catalogue Free. 
GEO. P. C LARK, 

Box A., Windsor Lock., Ct. 

BA 1 . 1, U N I POT, A  It Sy.tem of Electric Lighting is cheapest and best for Arc or IncandeRcent. J.!"'or infor_ 
mation, gUNl(,Wi:el�";�d ��i.��}il'ir'ittr

�=) •• iUh & I,ocuBt �t8. , Philadel pbia. 

CUT TO ORDER. 

GROVE AND EIGHTEENTH STREETS, 
CHICAGO, ILL. -------

J. S. THORN, 
Architectural Sheet-Metal Works. 

Metal · Building Trimmings. Ventilating Skylight •• 
Metallic Roofing Tiles. Building Specialties. Builders' 
Light Iron Work. 

NOB. 1 201 to 1 209 CaJ1owh l1I Street, 
PHILADELPHIA, PA. 

CHENEY & HEWLETT, 
Architectural Iron Works. 

WRO UGHT AND CAST IRON WORK FOR 
BUILDING PURPOSES • 

\i. CHENEY. } OFII'ICE { 201 BROADWAY 
C. HEWLETT. ' NEW YORK. 

nook giving strength of wrought-iron girders. 
beams. and cast-iron columns mailed on application, 

AVER'S PATENT SASH HOLDER, 
FOR CARRIAGE. CAR. HOUSE & STEAMBOAT WINDOWS. 

ALSO MANUFACTURERS OF 
AY E R ' S  N OVE LTY ANTI·RATT L E R  

ACT I N O  WEATH E R  ST R I P. 
'WINDO'W B L I ND HOLDER &; NOISELESS 

CHAIR TIPS. 

THE AYER'S PATENT SASH HOLDER CO" 
Broadway & Chambers St.. N, Y . •  Room 242 Stewart Bldg. 

Send. f'o:r Ci:rcula.:r. 
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Bricks, Tiles 
-- A N D --Terra Cotta. 

RECENTLY PU BLISHED 
A PRACTICAL TREATISE 0111' THE MANU­
FACTURE OF BRICKS, TILES, TERRA COT­
TA, ETC. Inclnding Common, Pressed, Or­
namentally shaped and Enameled Bricks, 
Drain Tiles, Strai/rht and Curved Sewer 
PipeR, Fire Clays, Fire Bricks, Terra Cotta 
Roofing Tiles, Flooring Tiles, Art Tiles, 
Mosaio Plates, aud Imitation of Intarsla or Inlaid Surfaces ; comprising every im ­
portant product of clay employed in 
Architecture, Engineering, the Blast 
Furnace, for Retorts, etc. With the 
history and the actual processes in hand­
ling, diHintegrating, tempering, and 
moulding the clay into shape, drying na­
turally and artiflciall¥, 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 
THI)MA.S DAVIS. I Ilustrate.d by 228 en­
gravings and 6 plates. 8vo, 472 pages. 
Price $5. 00. 

or B!/ mail free of postage to any ad­
d1·ess in the world. 

ABSTRACT OF CON'l'ENTB.-Chapter I. The 
History of Bricks. Chapter II. The D1lferent Va­
rietilll! of Cla� their Characteristics, Qualities, and 
Localities. \;napter III. General Remarks con­
cerning Bricks ; Enameling Bricks and Tiles ; 
Glazing Earthenware, ctc. Chapter IV. Manufac­
ture of Bricks by the hand process. Chapter V. 
Brick Machines. Chapter VI. Fire Clays, Fire 
Bricks, and other products, and the necessary ma­
chines. etc. Chapter VII. Terra Cotta. Chapter 
VIII. The Manufacture of Rooting Tiles and Sewer 
Pipes. Chapter IX. Ornamental Tiles, etc. Index. 

pr An lnUBtrat II ()i.f"(,vlar, eontafnffl/l the fuU Tahle of OOlitllAts of thtB import/lm hook, 'llltU ,,6 aent 
/r68 arid free of VOBtaae to anv one in an" part of the W,, , 1Il  who wlU.fum.f8h tI8 imth 11.,. address. prOW Zat"l1e Catalogue of Prnctfcal afld /Sc/llA"­tic B Hlk8, 96 paoes Boo, aM ourother OataZoQuesand 
OCreul.ar8, the '6NJ1.e toaether cormng _", Bra1lM 
of Science appUed to the Arts, �ent 1ree and '''ee of 
�le to ttnl/ one, in an'll part of the WorZd, woo 
1IIfU 8eM tI8 hi8 addf"688. 

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

810 WALNUT ST., PHILADELPHIA, P A., U. S. A. 
VOlfde.' .1rt'hltect'. aDd BDUder'. tompaDloa. 

A New, Enlarged, Revised, and Corrected Edition. 
THE ARCHITECT'S AND BUILDER'S 

Pocket Companion 
AND PRICE BOOK.. 

Consisting of a short but comprehensive Epitome 
of Decima18. Duodecimals, GeOmetry, and Mensu­
ration ; wtth Tables of U. S. Measures, Sizes, 
Weights, Strengths, etc., of Iron, Wood, Stone. 

. Brick, Cement, and Concretes. Quantities of Materi­
als In Given Sizes and Dimensions of Wood, Brick, 
and St.me ; and ful l  and complete Bills of Prices 
for (',arpenter's Work and Painting. A lso Rules 
for Computing and Valuing Brick and Brick Work, 
Stone Work, Painting, and Plastering, With a Voca­
buiary of Technical Terms, etc. 

:By FRAN K W. VOGDES, ARcBlTECT, 
IlmIANAPOLlS, IND. 

Enlarged, Revised, and Corrected. In one volume. 368 pages, full bound, in pocket book form. 82.00 ; 
bound in muslin. S1.50. By mail , free of postage, 
to any part of the world. 

HENRY CAREY BAIRD &; CO., 
Industrial Publishers, Booksellcrs, and Importers, 

810 W ALN1JT ST., PHILADELPHIA, P A., U. S.A.. 

A Great Repo_Uory of' Practical aDd 
SeleutUlc IUf'ormaUoD. 

One of the Fullest1 Freshest, and Most Valuable 
lHand-books or the Age, Indispensable to 

Every Practical Man. 
.Jut ."7. Prlee '���!..y:t_ '" _7 ad.tr.. In 

The Techno·Chemical Receipt Book 
Containing Several Thousand Receipts, covering 

the Latest, most Important, and most Useful Dis­
coveries in Chemical Technology, and their Practi­
cal Appllcation in the Arts and Industries. Edited 
chiefly from the Gerlllan of Ure. Winckler. Elsner, 
Heintze. M let"llinskl, Jacobsen.. Koller, and Heln­
zerllng, with additions by William T. Brannt. 
Graduate of the Royal Agricultural College of 
Eldena, Prussia, and William H.Wabl, Ph.D.(Heid.), 
Secretary of the Franklin Institute. Philadelphia, 
author of " GalvanoplB8tlc Manipulations." Illus­
trated by 78 ellll"ravings, In one voloume, over 500 
pages, 12mo, closely printed, containing an Im­
mense amount and a great variety of IIll\tter. Ele­
gantly hound in scarlet cloth, gilt. Price, $2.00. Free of postage to any address in the world. 

W" .A circuZttr of 82 pag68, .howtng t1ieiuU fiIbIe 
of Contents of thl8 (mportant Book, 8ent 1,'/1 maa. 
free Of ll"'lt(IQe to anll one 1n an'll part of the World 
who WUlj'umish lttB addr688. 

HENRY CABEY BAIRD 11; CO., 
lDdustrial Pub1i8hers, Booksellers, and Importers, 

810 W.ALlIU'Jl ST .. l'BILADJILI'IIU, P 4., U.s. 4. 

WARN E R'S DOO R  HAN G E RS. 
100.000 SETS 

Are lOW in U68, and are I!ntIoned 
�y over lZOO of the leadiDg 

!rchltecfj of the ComItry. 
By their use the neces­

sity of cutting carpets is 
obviated. There are no 
flanged wheels to ride or 
get off the track. There 
is no Iron track on the 
fioor. They are entirely 
concealed nom view. 
The heaviest doors can be 
opened .and closed with 
perfect ease. They can 
be readlly adjusted to overcome settling 
shrinkage. 

FOR s.u.E BY 

E. C. Stearns " Co., 
Manufacturers. 

SY R ACUSE , N .  Y., 
.AND BY THE TRADlIo 

M A RTI N B RI C K  M AC H I N E. 
Latest and Improved Brick Machinery 

-FOB :eOTH-

S1iea::a::n. a:n.Ci. �orse PO'9Ver 
H E N RY M A R T I N ,  

Inventor, Proprleton-, and Jlanutlietorer, 
LAN CAST E R ,  PA. 

STE.UI BEATERS 

-.um-

Steam Heating Appliances, 

Manufactured by 

Globe Steam Heater Co., 
North Wales, Pa. 

New Jersey Wire Cloth Co.' s 
PATENT STIFFENED 

Fire-Proof Wire Lath ing. 
The· best surface upon which to plaster. 

It can be . aPI'lied by &l11 ordbw7 mechanio. 
It can be applied directly to brick walls. 
It is more easUr aud rapidly applied than 

&l11 other Wire �athing. 
EM' DW_.u . ..  ". PcwUotd ..... , ,.pply '0 

NEW JERSEY WIRE CLOTH CO . ,  
T R E N TO N ,  N • .I.,  

-OR-

John A. Roebl i ng's 80ns Co., 
U'l Liberty st., NEW YORK. 215 & 217 Lake St.. CmoAao. ILL. 14 Drumm Street. SAN FBAliCllllOO, CAL. 

H O I STI N G E N G I N ES and ::l�=b1e 
LIDGERWOOD JlANUFACTURIN9 CO., 96 LI B ERTY STREET, NEW YORIo 

JANUARY, 1 8S'I'. 

THE SHAW " GEARY 
E L E CT R I C  

VIBRATING GAS BURNER, 

Exter1or-lI'all Size. 

A N E W L E V E L I N C  I N STR U M E N T. 

:i�'iiii;;_�=;=I�iiliiiiiliii. �
,
AdaPted o t h e 

II s e s  o f  
������BU�d:�� 
p e n t e r s, Farmers, 
and others. Simple 
In c o n st r n c t l o n. 
It'urnlshed with or 
w i  t h o u t  compnss. 
Will c o v e r  more 
points than any low-f��ce:. !:':�r::'r.

en
}�� 

s h 0 r t dl,tances it 
will do  a I I  that I s  
required o f  an ex­
pensive instrument. 
Descriptive circular 
and price-list free. 

.JOHN W. HABRON, RaDofilctorer, 
65 Haverhlll St., B .. t ..... 111_" ����RUSH. 

men's tool. Franklin In�ft�rls�I��; ® 
Medal, 1885. Economizes Ume. Use 
In black and white. and water colnrs. Source of elegant lind remunerative emp�n'te'Ull'.}�'il1tFG. CO. 6" N a  ..... St., lloekford. i l l. 

Scrol l  Saws, "'c. 
Latest and most ImJll"OV­W�-I"''' ed for the WorkShOp. Sold on TrIa1, If desired. 

N"" "",," _  
llueea Falla lIIrll. tlo.. 

276 Water Street. 
SENBOA. FALLS. N. Y. 

Air E .... ne and Elevator Works. 
Bole Manufacturers 

A ir 
.�� ... ".".g of 

CLARK'S 
Noiseless Rulaber Wheels 
Do awaywith the wearing 
and spllntering of floors 
caused by II�>n Wh..els. 
I n d l lf e r e n t  s t y l e s  
for work in Mills, Ware­
hous.es, Hospitals. e t c .  
Catalogue free. GEO. P. 
CLARK. Box .A, Wind­
sor Locks, Ct. 

1�J:l '· � �I=' AddreBS : Ths Am6l'1oan WritIng Milch/nil Co., Hartford. Conn.;' 
H." York OffICII, 237 Brolld".;Y • 

[LEKS and STEAM PIPES 
Red_ .. CtnIIIe ... , I_ .r a_. FOR GAS AND "W ATER PIPES. 

Prevents Sweatl .... and FreezlnB. 
fte ••• , lIoD-Clo.4aetor ofl£eat u4 ()old In tbe World 

Send folo W._ � ... CInalar, .... 1UIIDO dllapaper. 1 43 Worth Street, New York. 78 and 80 Lake Street, ChloallO. 
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VEN!!bA�TOR. SlY.JOHKS' 
AlitHia 

Liquid Paints 

For Bulk Wlndowa. 
Adapted for Dwellings, Stores, Hospitals, School 

RoomR, Offices, Public Institutions, &c. , allowing 
ventilation without draught. Simple and readily 
adjustable. The above patent tOl' sale. Address for 
further particulars, 
T. T. COHEN, 2 1 1  So. 13th St. ,  Phila., Pa. 

$ 1  0 00 to $50 00 r�f�nhJ'prt • • t1table b u s i ­
ness. Made '.Baternll aud l'lewa of popular sub­
jects. Catalol!l1es on application. Part 1 Optical, 2 
Mathematlca!, 3 Meteorological, 4 Magic I,anterns, etc. I .. MA N A !!!leE. S8 MadlaoD Street, Cblcall'o, ) I I .  

JOHN WHEELER, C. :FOXWELL, JR.,  8J CO. ,  CARPENTE'!.o�d BUILDER 
Mantels in Wood, Slate, and Tile, ORNAMENTAL RU STI C Artistic ODen Fire-Places and ADDurtenances �OR.�. ' 

DIedala trOIn American InaUtute, SHOW BOOMS : 601 Ind 609 PnIlman BuUcIIDg, ' And other ASSOCiations. 
P. O. Box 140. Cleveland St., Orang., N. oJ. , CH I CACO, I LL. 

:m.T�:E.:E.:EE:IiI:I:» 1887. 
L. d:J Z. .... 'VV' :a: Z T E, 

-JUlWFACT11REBS OF-

E DC E  TOO LS A N D M A C H I N E  K N I V E S 
COOPERS', CARPENTERS' AND I!IHIP TOOLS, etc . ,  FULL I.INE CHISELS, 

, 

3 1 4  E X C H A N C E STR E E T  B U FFALO, N . Y .  

MORSE ELEVATOR WORKS. 
Marss, Williams 1St C a .  

Successor. to CLEM " MORSE, 
Passenger BUILDERS OF ALL KINDS Of 

" Freight ELEVATORS 
Send for Circulars. 

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

PHILADELPHIA. 
NEW YORK OFFICE : 108 Liberty Street. 

COLOlIS IN OlL. CO"OI[ COLOlIS. V ABNlSlU:S.IIl'l'O. 
Ramples and deacriptlvePrlce List free by man. 

H. W. 10anrr·(I CO., 87 KAmElll LANIII, N. 1' .  
1 70 and 1 72 North 4th Street, Philadelphia. 

CHICACO. LONDON. 

E. F. BA R N ES' 
SELP.FEEDING 

Hand-Sawing Machine 
Price of' Machine, with extra Table, 

i SawI, .75. G���lft����Rl. 'b";·#Mw. 
EXTRA, to. 

BA.RNES' TOOL CO., 
9&8 Gnad St., N .... Ha_, Como. 

ESTABLISHED 1.843. 

Manufacturers of Stablo Fittin�s and Fixlnros. 
IMPROVED and PATENTED 

IRON, BRASS, BRONZED aDd NICKEL-PLATED 
POULTRY YARD APPLIANCES, ETC. 

Low estimates furnished to Architects. BuUders 
Carpenters, Masons, etc. 

Catalogue Mailed on ApplicatIon. 
SAM U E L  S. BENT &. SON ,  

No. 1 1 1  Chamber. St., New York, N.Y. 

Hal l Type Writer. Price $40 

PASSE N C E R n&�p�_��yATORS, R E F  R I G  E RA  T O R 8 .  
B O W A R D  I R O N  W O R K S, 

:6 "C" .F' F .A. L O . N .  Y .  

The Elevators in the State Capitol, Albany, New York, were 
built 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 ,  

PASSENGER and FREIGHT, 
MANUFACTURED BY 

L. S. GRAVES & SON, Rochester, N. Y. 
BRANCH OFFIOE ; 46 Cortlandt Street, New York. 

Estimates furnished (under new 
construction) for 

Hotels, Storesand Butchers' Use 
ALSO A LINE 

FOR RESIDENCES, 
BY 

F R A N K  W. LOCKWOO D, 
240 SOllth Second St., Philadelphia. 
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VI 

HINTS TO CORRESPONDENTS. 
Namell and Addrellll must accompany all letters, 

or no attention will be paid thereto. This is for our 
informat!on, and not for publication. 

Refere ncell to former articles or answers should 
give date of paper and pa,ge or numher of question. 

Inq u i ries not answered m reasonable time should 
be repeated; corresJlondents will bear in mind that 
some answers reqnire not. a little research, and, 
though we endea"or to reply to all. either by letter 
or i n  this department. each must take his turn. 

Special ''' rllte n I n formati o n  on matters o f  
personal rather than general interest �annot be 
expected without remuneration. 

Sclen tUlc Ame rican S U I'plementll referred 
to lUay be had .. t the olllce. Price 10 cents each. 

Book" referred to promptly supplied on receipt of 
price. 

Mhleral " sent for examination should be distinctly 
marked or labeled. 

(1) H. C. W. says : Will you be kind 
enuugh to give me a formula for plastering for a dining 
room? I want a plaster which will linish rather rough 
and be suitable for decoration in oil colors, and be extra 
durable. At the same time. if not too much trouble, 
will you kindly give a formula for a lirst class rough 
linish plastering in solid tint-cafe au lait, for instance 
-and say ir 'you think the latter method would be liS 
satisfactory as painting on rough linished wall�. The 
work is to be done in a frame house. A. After the 
scratch coat, or coat with the hair in, is nearly dry, ap· 
ply an ordinary second coat, such as is used previous to 
the hard linish. well gauged up with plaster, according 
to the hardness of the wall dcsired. The sand in this coat 
will give t.he requisite roughness. or if you desire it  still 
harder, add one·third cement to the mortar. This mor· 
tsr can be colored cafe au lait by adding yellow ocher 
and burnt umber, previously ground in water and mixed 
thoroughly with the mortar before the pla.tering is 
doue. Evenness of tone is obtained by thorough mixing. 
'rry a small quantity and let it  set· and dry lirst, in order 
to determine the tone. The better way, however, is to 
sl:lin your wall with calcetine. or with any of the pre· 
,pured calcimines which are sold dry and are ready to mix )w ith hot water. Flatting in turpentine colors makes 
the hest job. as the oil hardens the plaster of Paris in 
the mortar. 

(2) S. D. B. -The safest method of re­
moving varnish from woodwork without injury to the 
wood is to rub it off with a piece of soft rag soaked in 
methylated spirits, taking care to rub the way of the 
grain. 

(3) H. L. H. would like the receipt for 
linishing oak in the antique style. A. Either bichrom· 
ate of potssh dissolved in water or liquid ammonia, ap­
plied to the surface of the oak with a_brush or rag, will 
have the effect of d .. rkening it in the same manner as is 
induced by age. 

(4) E. S. asks : Is there any preven­
tive of the dislilturing white ineruststion which so 
often appears on brickwork? We have just erected 
a handsome brick structure, and already there are 
some signs of its appearance. Can you recommend 
any application which, while not injuring appearancc 
of brickwork. would prevent above trou ble ? A. The 
incrustation on your brick wall is sulphate of mag­
nesia. Sometimes a cure may be effected by apply· 
ing. with a sponge, a solution of common mnriatic 
acid, � pound in a pail of water; but, if this fail, nothing 
can be done excepting to brush it off from time to time 
as it appears. I t  will eventually exhaust itself. 

(5) W. R. X. asks for a solution for 
waterprooling canvas horse and wagon covers that will 
be tlexible. A. Take boiled oil lifteen pounds, beeswax 
one pound, ground litharge thirteen pounds; mix and 
apply with a brush to the art.iele. previously stretched 
against a wall or a table, washing and drying each ar­
ticle well before applying the composition. 

(6) N. S. C. asks how to color water in 
alcohol so as to obtain the deepest hue (red preferred), 
suitsble for exhibition. in capillary tubes or thin layers. 
A. Use aniline red, soluble in water. 

(7) F. P. L. asks : 1. Of what materials 
is the composition composed on picture mouldings ? 
In what proportions are they mixed ? How are they 
moulded in shape? How is the white grounding compo· 
sition mixed and applied ? A. Dissoive 1 pound of glue 
in 1 gallon of water. In another vessel boil together 2 
pounds of r�sin, 1 gill Vcnice turpentine. and 1 pint 
linseed oil ; mix and boil together until water has dis· 
appeared, when add linely powdered whitmg until mass 
is of consistency of putty. This is hard when cold and 
soft when hot. It can be moulded in plaster of Paris 
or glue moulds. The white ba.e seems to be mason'. 
hard finish. It would be advisable to drive brads or 
tacks where the high parts come to be bedded in the 
composition, and hold it in place. 

(8) G. Z. asks (1) how to kill or keep 
roaches away ? A. Use borax or Persian insect pow­
der. These must be renewed frequently, as they de· 
teriorate by exposure to the air, and lose their power. 
2. How to remove printer's ink from a tin can? A. Use 
benzine or caustic soda. 

(9) W. W. W. asks if there is any pre­
paration which, applied to windows, will prevent their 
frosting. A. Covering the glass with a thin coat of 
glycerine is the simplest method; where there are oh· 
jections to thio, make a double window, with a venti· 
latinlt chamber between the glass walls. 

(10) W. S. H. writes : The architects of 
this country (Utah) claim thnt roofs covered with tin 
sweat, thus causing the tin to rust, and to prevent this 
they advise a coat of paint to be put on the bottom of 
tin before laying. Now, I would l ike to know if the 
lumber does sweat, as it is a great hindrance to tinners 
to paint before laying. A. It is not the lumber that 
sweats, but the condensation of water from the moist 
air in the room npon the cold roof-exactly the sam� 
phenemenon as the sweating of an ice pitcher. Your 
remedy of painting may save the tin from rusting, but 

will not entirely stop the condensation and dropping of 
water. A ceiling is the best. Thick rooling felt tacked 
to the roof sheathing and litted snugly between the 
rafters will make you comfortsble. 

(11) C. K. asks : Will a kerosene oil 
heating stove radiate more heat with a heating drnm on 
than withont ? If there is a certsin amount of heat in 

Any pet'1Km having a new invention may, witlwut charge, 
ronsult MUNN � CO., Scientific American 0jJIce. 
861 Broadway, New York, for advice Iww to obtain 
a Patent or Caveat. Our Hand Book Of Instruc· 
tions relating to Patents scnt free. 

a gallon of oil, how can it be augmented by a drum ? A. Metallic Pattern Letters and Filtures to put on pat. 
When the heat of the tlame is communicated to the 

terns of castings. Knight &. Son, Seneca Falls. N. Y. 
drum, the radiating surface is increased. and the same 
amount of fuel is rendered more effective, owing to the 
superiority of the iron over air as a conductor and rtldi· 
ator of heat. 

(12) B. W. B. asks : Which plan is the 
most efficient for heating workshops-steam pipes 
arouud the walls at the fioor. or steam pipes overhead 
just under the ceiling f A. III workshops and factories 
where the side walls are clear for the reception of 
pipes, th'.! wall coils ne&r the floor are the most etllcient, 
alld generally preferred for equal distribution of heat. 
There are many workshops and factories in which the 
wall spaces are occupi�d with machinery. benches, or 
goods. In such the hanging system is much in vogue, 
and is considered very efficient. 

(13) " Information. "-A structure alon� 
or O\'er a marsh is often more correctly styled a cause· 
way than a bridge. The Tay Bridge. Scotland, is 3,600 
yards long. A railroad bridge oyer the Volga is 1;ij 
miles long. See SCIENTIFIC AMERICAN SUPPLEllENT, 
No. 256. The Garabit i n  France is 413 feet high. See 
SCIENTIFIC AMERICAN SUPPLEMENT , No. 391. The 
Kinzua viad uct is 301 feet high. See SCIENTIFIC AMEItI· 

CAN SUPPLEMENT, No. 869. The 8t. Gothard tunnel 
48,840 feet long. The Mt. C�nis tunnel 37,840 feet long. 

(14) H. A. W. writes : 1. A house is in· 
fested with rcd ants. H o w  c a n  they be removed ? 
Powdered borax and Cayenne pepper have been used 
without effect. A. A strong solution of carbolic acid 
tlnd water poured into holes kills the ants it t.ouches. 
Lime and chalk arc also recommended. 2. What will 

Wanted-To open negotiations with some party or 
Orm who control and are now engaged In, or wish to be­
come engaged in the manufadure of good salable articles 
that consume steel tn quantities. ODe havina- an estab­
lished business that could be moved would be preferred. 
The location would command the very best natural gas 
aud railroad fnci lities, and hi near a steel works that has 
been using tbe gas for years. Parties olTering something 
to be made of steel that would be new and salable will 
be considered. Address C. T. S., P. O. box 161. Pitts­
burg. Pa. 

Wanted-To manufacture on royalty patented arti· 
cles capable of being made In tin 01' other light metals. 
Heardon & Ennis, 311 River Street. Troy, N. Y. 

Territorial rights in thoroughly test�a process for 
making otone, brick. and marble. Strongest testimonials. 
More than five years' test in ChicUJ.(o. Baltimore. and 
elsewbere. Immense profits. Address Weems Stone and 
Marble Co., 184 Dearborn St., Chicago. Ill. 

The WonderfUl SUCC1388 
of Claremont Coiony Is due to the unusuai tnducements 
uffered by J. F. Mancha, Claremont. Va. 

u Some 8a�d, ' John, print it; '  others said, • Not so.' 
Some sald, • It might do good;' others .8aid, • No.' " 

If the discoverer of Dr. Sage'. Catarrh Remedy hlld 
shared the senseless prejudices of a certain class of phy­
siCians, he would have refused to print the good news, to 
proclaim to the world the glorious tidings thatan inflllll­
ble remedy for that most loathsome dlsellse. catsrrb, 
had been discovered. But he advertised liberally, and 
the result has justified him in the course be pursued. 
Dr. Sage's Catarrh Remedy neve.r fails. All druggists. 

Link Betting and Wheels. Link Belt M. Co . •  Chicago. 

prevent grass from growing between the bricks in II For Sale-Shop, Foundry, Boiler, Engine, etc. Price. 
side yard ? A. Use common salt in the crevices. $2.600. Address Plow Works. G hent, N. Y. 

( 15) E. W. asks a receipt to make a 
cement that will stand considerable heat after it is 
cooled. A. Mix a handful of qnicklime in 4 ou nces 
of linseed oil ; boil to a good thickness; then spread 
on thin plates in the shade. and it will berome ex· 
ceedingly hard, but may be easily dissolved over the 
lire, and nsed as ordinary glne. 

(16) W. B. asks for receipt for flour 
paste that will not sour under a reuRonable time. A. 

Mix smoothly tlour and water till a thin batter is formed ; 
put in a pinch of pulverized alum, and pour in boiling 
water until a thick paste is formed. Let it boil a 
minute or two ; add a few drops of carbolic acid or oil 
of cloves. Put in a wide necked bottle. The oil of 
cloves acts as a germicide, and prevents the growth of 
mould. 

(17) B. B. asks (1) how to dye or stain 
white and faded stsg horn or buck horn to black. A. 
0'14 ounce of silver is dissolved i n  2'1 ounces nitric 
acid (aqua fortis). This Bollltion must be applied 
several times to the article to be stained. bnt it is ab­
solutely necessary that one coat should be dry before 
another is applied. 2. To a dark red color necessary 
for coloring knife handles? A. Take 17'5 ounces red 
Brazil wood, and boil for 1 hour in 4'4 milk of lime, 
nnd lilter throulth a cloth. The alticles to be stained 
are boiled for an hour in a solution of 1 ounce alum to 
17 ounces water. They are then placed in t.he dye, and 
allowed to remain nntil the desired color is produced. 

(18) P. H. asks : What is the best 
method and simplest for putting ebonized finish 011 
small work·tsble ? A. The stain is prodnced by suc­
cessive applications of a decoction of logwood. followed 
by one of copperas; the article is then French_polished 
and rubbed up with oil and spirit. 

(19) B. D. asks how to preserve sOllie 
mole skins without injuring the fur-an easy method. 
A. Supposing the skins are dry, they should be softened 
throughout by soaking in pure water; soft water is best, 
but any ordinarily pure water may be used, and care 
must be taken that the skins are thus soaked only a 
sufficient time to soften them. Then clean off any bits 
of tlesh that may remain on the tlesh side, rinse all well, 
shake off the loose water, and gently stretch out and 
tack on a board, tlesh side up. Then sprinkle with a 
mixture of powdered alum and salt. about two· thirds 
alum and one·third salt. enough to just cover every part. 
}.J3 the skin dries it takes up the mixture, but if any be 
left on the surface the second day, sprinkle on 
a little more wat�r. otherwise put on more alum 
and salt, and sprinkle. Two to three days should 
be sufficient for snch small skins. the idea being 
to give the skin all of the alum and salt it will tske up. 
while in a moist condition. This tawing process makes 
the hair firm, a gentle rubbing and beating softens 
the tlesh side. and it is preserved from decay, although 
tawed sldns are never calculated to stand much wetting . 
This process is well adapted for all small skins, al­
though those which nre heavier require more time, and 
the tlesh side. arc sometimes folded together, and the 
skins roll" d up. When the skins are freshly taken off, 
no soakiug is needed, but more care is then called for 
in thoroughly wash1l1g off and cleaning thcm. aud the 
lirst application of salt and alum should be in the pro· 
portions of onc·half each. It requirES thc judgment of 
a tanner to deal with skins in a dry stste which may 
have become partly damaged before drying, and it reo 
quires special knowledge also to tell whether a.dry skin 
is 80 dllmaged. 

(20) L. S. B. desires a receipt for making 
a Itood black lacquer. A. Take of hurnt umber 8 
ounces, true asphaltum 3 or 4 ounces, boiled linseed 
oil 1 gallou : grind the umber with a little of the 
oil ; add it  to the asphaltum. lJreviously dissolved 111 a 
small quantity of the oil hy heat ; mix, add the remamder 
ot the oil, boil, cool, and thin with a sufficient quantity 
of oil of turpentine. 

(21) D. W. McD. asks how to restore ran­
cid butter so that it will taste and smell well. A. 

Wa.h well lirst with some good new milk. and next 
with cold spring water. 

Mechanic'S Own Book. Full instructions for draw· 
ing, castin". founding. forging, soldering, carpentry. 
carving, polishing wood and metals, turning, rooflng. etc. 
70'2 pages ; 1.420 illustrations. $2.50. post paid. E. &. � •• N. 
Spon, 35 Murray St .• N. Y. 

Bqilers for saIe.-Excellent, Rllhuilt. Sewnd·hand. 
Pln.{11 Tubular, Horizontal Boiler •• 

One 100 H. P . . 51 x 18' ,  3" tubes, $050. 
Two 80 H. P., S' x 17' , 3" tubes, each, $550. 
Two 75 H. P., 4}f x 1W. 3" tubes. eHch. $625. 
Two 60 H. P . •  4�' x 15', 3" tubes. each. $400. 
Three 50 H. P . •  4' X 16', 3" tubes, each. $300, $325, and WAJ. 
}i'our 45 II. P . •  4' x 15', 3" tubes, $2i5. $300, $325, and �350. 
One 40 H. P . . 41 x 13' . $2i5. 
One SO H. P .. $250. 

Venical Boller •• 
Three 150 H. P .. Corlis •• 2" tubes, each $500. 
Three 125 H. P., 2" submerged tubes, each, $575. 
One 100 H. P .. 211 tubes. $550. 
One 00 H. P., 2)0" tube •• $400. 
One 25 H. 1:> •• 2)0" tubes. '300. 

Locomotive. Ji'lre Box Pattern. 

Three 100 H. P., 4" tubes. $;jOO. $550. and �;OO. 
Tbree 90 H. P., :\11 tubes. $650. �700. and $700. 
�'Ive SO H. P . •  2" tubes. $flOO each. 
One 50 H. P .. S" tubes, $575. 

Engines and boilers, portable and stationary ; wood­
working and general machinery. Send for estimates, 
stating exactly what you want. W. E. Drew. lIIlent �. C. 
Forsalth Mach. Co., Manchester. N. H. 

The Raill'Oad Gazette. handsolUely illustrated, pnb· 
lished weekly. at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad bonks. 

Friction Clutches from $2.2.5 on. J. C. Blevney, New· 
ark. N. J. 

ProtectWfi for Watches. 
Antl-mao:netle shields-an absolute protection from all 
electric and maguetic inftuences. Can be applied to any 
watch. Experimental exhibition and explanation at 
.. Anti-MagnetiC Shield &. Watch Case Co.," 18 John St., 
New York. F. S. Giles. Agt., or Giles Bro. &' Co .• ChIcago. 

where full assortment of Anti-Magnetic Watches can 
be bad. Send for full descriptive circular. 

Concrete patents for sale. E. L. Ransome, S. F., Cal . 
Woodworking Machinery of all kinds. The Bentel & 

Margedant Co .• 116 Fourth St., Hamilton, O. 

Guild & Garrison's Steam Pump Works, Brooklyn. 
N. Y. Pumps for liquids, air, and gases. New catalollue 
now ready. 

The Knowles Steam Pump Works, 44 Washington 
St .. Boston. and 93 Liberty St . •  New York. have just Is­
sued a. new catalogue. in which are many new and im­

proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
Nickel Plating.-Sole manufacturers cast nickel an· 

odes. pure nickel salts, polishini{ compositions, etc. $100 
"lAUle lVo1lder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip )�a.cquer Kristaline. 
Complete outfi! for plating, etc. lIanson, Van Winkle &. 

. Co . •  Newark. N. J .. lind !l2 and 9� Uberty St .• New York. 
Iron Planer, Lathe, Drill. and other machine tools of 

modern design. New Uaven Mfg. Co .• New IIaven. Conn . 

The Improved Hydraulic Jacks, Punches. and Tube 
Expanders. It. Dudgeon. 24 Columbia St., New York. 

Curtis Pressure Regulator and Steam Trap, See p. 142. 
New Portable & Stationary Centering Chucks for rapid 

centering. Price list free. Cushman Chuck Co., Hartford, 
Conn. 

Hoisting Engines. D. Frisbie & Co., New York city. 
Tight and Slack Barrel Machinery a .pecialty. John 

Greenwood &. Co., Rochester. N.Y. See lIlus. adv., p. 28. 

Catarrh Cured. 
A clergyman. after years of sutJerlng from that loathsome 
disease, catarrh. and vainly trying every known remedy, 
at last found n pre.crlptlon which completely cured Rnd 
saved hIm from death. Any sutJ'erer f.-om this dreadtul 
disease sendin", a self-addressed stamped envelope t.o 
Dr. JJ8wrence. 212 East 9th St., New York, will receive 
the recipe free of charge. 

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

Lick Telescope and aU smaller sizes built by Warner 
&, Swasey, Cleveland. Ohio. 
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OF TIlBl 

� citntifit �mtritan 
FOR 1 ��7. 

The Most Popnlar Selentille Papfr In the World. 

Only 83.00 a Venr, l n c i ll dhl ll' l'o8lntre. Weekly. 
3� N n mberM a V eal'. 

This wi dely c! t'cll i n i ed and splendidly mustrated 
paper IS pub listed weekly. Every number contatns six­

teen pages of useful lnfonnatlon and a 1arge number of 
orlglnsl engravings of new Inventions and discoveries, 
repre.enUng Engineering Works, steam Machinery 
New InYentions, Noveltie8 io MechaniCS, Manufuctures, 
Cbemlstry. �Iectrleity Tel egraphy. Photograpby. Arch!­
t .. cture. Agriculture . Horticulture. Natural ITlstory. etc. 

A l l  ( : lasses of !l eader" find In the SCIENTIFIC 
A>IERICA:01 a popular resume of the best selentl1lc In· 
formatlOn of the o ay; and it is the aim of the publishers 
to jlresent It in an attractive form. avoid ing as mucb as 
possible abstruse terms. To every Intelligent mtnd. 
this journal atJ'ords a constant supply of Instructive 
reading. It is promotive of knowledge and progress In 
every community where It circuJates. 

Tel'IDs of SlI bocl' i p l l olI.-One copy of the SCIEN­
TIFIC A)J ERICAN will be sent Cor one llea1'-52 numbers­
postage prepaid. to any subscriber in the United States 
or canada, on receipt of th .. ee dolln1·. by the pub­
IIshers ; six months, $1.50 ; three months. $1.00. 

Clnbs.-One exU'1\ copy of tbe Scn;NTIFIC AMERI­

CAN wil i be supplied gratis for every club of jltoeB1.lb8cr1ber8 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully plnced inside 
of envelopes, securely: sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad .. 
dress a l l  letters and make aU orders, drafts, etc., pay­
able to �"O'NN &; COo, 

36 1 B roadway, N ew York. 

or � :IiI  

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

'rUI1; SCI I� :,\" TIFIO AM.Y.RlCA�. lIut Is uniform therewith 
in Size, every number containing sixteen 1arge pages. 
TR I< SCII'."TIFIC AM "R1 C_�N SUPPL "IIH:NT Is publlsbed 
weekl y, "nd include. a very wide ranll'e of contents. It 
presents the mOf!!t recent papers by em inent writers itt. 
all rbe prin3lpal departments of Science and the 
Useful Arts. emhraclng Biology. Gecloll(Y, Mineralogy. 
Natural History Geo�mphy, A rchreology. Astronomy. 
Cbel1listry . Electricity, Light. Heat, �I echanieal Engi­
neering. Steam and Railway Engineering, �l Inlng. 
Sbl l> Building, �Iarine Engineering. Photography, 
Technology, Manufacturing Industr1es, Sanitary En­
gineering, Agriculture, Horticulture, Domestlc Econo .. 
my, Biography, Medicine, etc. A vast amount of fresh 
ond valuable Information pertslning to these and .. lIied 
subjects Is given, the wbole profusely illustrated with 

engravings. 
The most impvf'tant E1I�i1leerina Works, M echanlsIDs. 

and Manufactures at home and abroad are represented 
and described In tbe SUPPI.ElI"NT. 

Price for the SI·PPJ .>:MENT for the United Ststes and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM­
E HICAN and one copy of the SUPPL"�MI�NTt both matled 
tor one year for $7.00, Address and remit by postal 
order. express money order, or check. 

llIU�N & Co., 361 Broadway, N. Y.,  
Publishers SCIENTIFIO AMEHICAN. 

To ](ol'ei ll'lI S" b8c1·ibe,· •• -Under the facillties of 
the Postal Union, the SCI E�TnrlC AM�R I CAN Is now sent 
by post direct from New 'ork, with regularity. to sub­
scribers In Great Britain . India. Australia. and all other 
British colonies j to Frunce, Austria, Belglum, Germany, 
Itussla, and all other European States ; Japan. llrazlJ, 
MexiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 
$4. gol:l. for SCI ENTIFIC AM KRI(' AN. one year ; 11\9. gold 
for botb SCIENTIFIC AM ERICAN an i SI'PI'LEMENT for 
one year. This Includes pcstall:e, which we pay. Remit 
by postal or express money order. or draft to order of 

MUNN &; CO .. 361 Broadway. New York. 

PE"BFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for JIl'eI!8rVIIur newspapers, 
magazines. and pamphlets. has lieen recently improved 
and prlcll redured. Subscribers to the SCIENTIFIC AM­
ERICAN and SCIF.NTIFIC AMERICAN StTPPLEMF.NT CRn be 
��g:i'i,� ft'lil�

h
:i�'i 

prl�e��!l:gg�id "!r��o .. '��J�\�: 
" SCIENTIFIC AMERICAN;" in gilt. Neceasary for 
every one who wishes to preserve tlie paper. 

Address MUD & CO., 
Publishers SCIE. TIFIC AMEBICAlf, 

PAT E N T S .  
MESSRS. MUNN &.. CO., In connection with the publi­

cation of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements, Rnd to act as SoliCitors of Patents 
for Inventors. 

In this Une of business t.hey have had fortll-<me yea ... ' 
ezperien'" and now have unequaled facilitia for the 
preparatIOn of Patent Drawings. Specifications. and the 
prosecution of Applications for Patents In the United 
States, Canada. and 14'oreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Uelssues. Assignments. and Reports 
on Infringements of Patents. All business Intrusted to 
them is done with speCial care and promptness, on very 

reasonable terms . 

tllnrna.rm!uWT�f���a[l�e; �6o��a��.e�rs af�Ji�\�?�o 
c��: 

cure them ; directions cODcernin� Labels, COpyrig�t8, 
Desig-ns. Patent�t Appeals. Rnissues. Infringements. AR­
sh;mmentst Rejected Cases, Hints on the Sale of lola­
tents, etc. 

We also send. f1'teof charge. a Synopsls of Foreign Pa­
tent I.Jaw8, showin� the co�t and met.hod of securinJl' 
patents in all the principal countries of the world. 

MlJNN 4: CO., Solleitorll of Palenl_, 

361 Broadway. New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa­

cillc Building, near 7th Street. Waabingt<>n, D. C. 
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J .  RAYNER, Br10k n4ak,1n.g n4aol:l.1n.ery. 

Importer and Dealer in 

, 
WOODWORKING 

MACHINERY, 

P L A N E R S  A N D  
MATCHERS, 

Cabinet 
Woods, 

PONY 
Hand ltIatchera, 

lIIolld Plate 

. S E G ltI E N T  

CO N N E L L  & D E N C L E R , Rochester, N .  Y. 
ESTABLISHED 1 844. 

SAMUEL H. FRENCH & CO., 
.A.1V:D 

York Aven ue, Fou rth and Cal lowh i l l  Sts., 

"'VE N E E  R S PHILADELPHIA, PA. 

' PAINT MANUF AOTUREBS. 
All kinds of BRACKET WOODS. Strictly Pure Lead, Zinc and Oolors, Dry, in Oil, Japan, 

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

YARD ,  M ILLS and OFFICE ,  275-289 East 20th St. , 
P E E R L E S S  

M ORTAR COLORS, Foot Houston St. , E. R . .  
NEW YORK .  

CH ICAGO , 

ILL. 

BLACK, BROWN, BUFF, AND RED. 
::M:aso:n...s:7 a:n...d B-uilders:7 Su-:pplies­

SEND FOR CATALOGUE AND CIRCULARS. 

SU MMER !!! WI NTER. 
P: co n d it i o n  of t h i n gs t h at m ay be o bta i ned by u s i n g  

BROWN' S  WATER HEATER. 
An even temperature in winter in every room in our homes is most desirable, and this I will 

guarantee with my system 
.
of heating with ·Hot Water Circulation. A great majority 

of owners of fine residences all over our country, if they knew of the merits of this system, 
would adopt it at once. The first cost is some more than steam, but the delightful and 

healthful heat produced, the saving in fuel, the ease with which it can be controlled 

to suit any kind of weather, the impossibility of explosion, no matter who ' operates 
it, makes it not only cheaper in the end, but a thing to be desired by all families who desire 

the comforts of life. Send for catalogue. 

R .  F. BROW N ,  2 1 3 1  Wabash Aven ue, C H I CACO, I LL. 
BLACK DIAMOlfD WROUGHT IaON FURNACES. FZR.S-r- CL.A.SS 

A L L  S I Z ES. 

HIAT!IG APPARATUS, 
J. REYNOLDS d SON, 

Filbert Streets, PHILADELPHIA, PA., 

-MANUFACTURERS OF-

Steel Air-Tight Furnaces, 
KEYSTONE 

STEEL FURNACES. 
B R I C K  S E T .  BRICK·SET and PORTABLE. 

Patent Self-cleaning Ash Pit. Sure 
pTeventive of fire from hot ashes. . For Anthracite 
Patent Clinker Crushing and Dump- and Bituminous Ooal or Wood. 
ing- Grate. Our heaters are strictly first-class, made of the best material and workmanship, 

SA V'ES FUEL and are supplied with the R!'ynolds' Shaking Grate, the best labor and fuel saving • PORTABLE. appliances. They are absolutely Gas, Dust and Smoke Tight. Cooking R.mges, 
SC H O E N H E A T E R  A N D  STOV E COM P A N Y , Low and Half-low Grates, in great variety ?f styles and sizes. Descriptive circulars 

13 North Eleventh Street, Philadelphia, sent free to any address. The trade supplied. 
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SASH, DOORS, BLINDS and MOULDINB. We make a Specialty of V B N B B R B D D O O R 8. 
Estimates furnlshed upon application. 

"VA. N � O :m  dt B E- ZorZ, 
ROCHEItTEB, N. W". 

:J: :at.[ :P C> � TI .a. 1'T �  
To Architects, Builders, Honse-Painters, Deoorators, Boat-Builders 

aDd Yachtsmen des1r1Dg an ...... dwtWIe Finish for Wood. 

IDII' reasons, viz. :  

lDftueDcea, a c t l o D 
water aDd allr.all, 
more elude, will Dot 
.eratch or mar, aDd are 
more durable. 

Por all el .. _ 

Inside Work, 
Requlrlnc peat dura­
brut,., 11M No • •  BLAS­
TIC'&' PINISD. 

Por 

OUtslde Work, N A T U R A L  W O O D  O R N A M E N T S , 
PANBLS, R08BTTBS, DORDBBIII, COBNBB DLOOKS, BTC., 

For Bunders, Interior Decorators, Furniture Manufaoturers, etc. 150 DesIgns. 
Patent PapJ'roa CeDter Plecea and OroameDta. 

Send 50 cents for board with 12 samples, S6 for board with lOOssmples. Cat­
alogue on application • 

ALBER T KUMP Patentee and Manufacturer, 56 ana 58 LBWI8 ST. ,  
, New York, near Grand. Street Ferry. 

f34-'J4::!:r-:�th Street, 
Manufactured by � T ! I NED G L ! � � For Churches and PrIVate Dwelllngs, etc, 

'f88-789 Baat 1 8th Street. l STANDARD V.ARNISH WORKS JBWELED MOBAICS. 
19840'f '&'veDue D. f ' rna ... te4 c.tal ..... " Free. 

D. ROSBlIBBRG IS soms, 1!101 ��r�!:!e::':I::':":a, Pa. 
Oftlce, 207 Avenue D, NEW YORK. 

SeDd Cor Salnplea ana Pull Partlculan. ELOBmELT �_ G-::r:L�O'D'EL, 
JUlIIUJ'.A.C'l1IBBB o. 

WROUGHT IRON. - ANTI-FRICTION. ASBESTOS :rIltEPltOOJ SHEA.'l'HINGS AND BUILDING PAPER. 

Hair Felt and Asbestos Coverings, 
Por Dofien, SteaDl Pipe., BeMpraton. Tank_, ete. 

It Excels All Others 
In security of door. 
In ease of motion. 
In simplicity of application, 
This Hanger and Iron-Clad 

Track costs less than others 
that are not as good and it 
sells at sight Requires no 
oil. Has no flange wheels. 
Can not break or get off the 
track. 

CROIK HAIlER CO.,  
ELMIRA, N .  Y. 

Send for Circular and Speoial Prices. 82 .. ONN ST R E ET, N EW YORK. 

--------�---------------

V I O L I N  O U T F ITS 
CoDSistIDg of VIolin Box, Bow. ana T:\chcft'. tli�t frnlrJ �tates on 1 to 3 daYb' 

trial belore buyIng. 

Square, Oval, Round, 
Smooth Boring, for fine 
carpenter, Ilaoinet. and pattern work. � in. bit 110 c.; set of five. 4, to 8-8 
in. 84.00 free With list. 
by maI\� receipt. of 
price. BltIDGEPORT GU N IMPLEMENT 

AUGER 
B I T S  • 00., 1'1 Maiden Lane, 

New York. 

WIL F. r..uufB�TABLI8HED 1 8880
A• Gmmscm. ----

S
---

.
--d----d--.-----. .-.:.--C--I ------- THE S TANDARD STAINED GLASS WORD, talne an osalc ass. ti:::��������A�

o
��:etG�=�tr 

Churches, Dwellings, and Public Buildings, Memo­rial Fil!"llre Windows. Original designs and estim­
ates furnished. Office and-Works : T H E T I F F A N Y C L A S S C O M  P A N  Y , 144_NO�:���hw��� ::!!��_I

a, Pa. 

333 - 335 Fou rth Ave n u e, 
N:m� "'S?"OR.B... 

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

;r. :J::)'O'N":IP:m::m .., 00 •• 

Wood Carpet and Weather Strips 
OP ALL KIND8, 

LOUIS C. TIFFANY, Pres't and Art Director. 

.JOHN DUFAIS, Secretary. 

PRINGLE MITCHELL, Vice-Pres't and Manager. 

.JOHN CHENEY PLATT, Treasurer. 

1011 Waahlnc&oD 8treet, • • (lDIC'&'OO. 
8Blm FOB OATALOGU& 

FactDry. 204 to 212 South CUnton street • 

MINERAL WOOL 1 M:UKKACSY'S 

SO U N D-P ROOF. " CHRIST ·BFPnBI PILATI." I N D E ST R U CT I B L E .  F I R E·P ROOF. 
FROST- P R O O F. VE R M I N·PROOF. . O DO R LESS. 

For Deadening, Fire-Proofing, Insulation of Hea.t a.nd Cold in Build­

ings, Prevention of Frost in Water or Gas Pipes. 

(Patented May 29, l883.) 

.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 Bum. 
Easily applied and removed by any one, and is indorsed by Insurance Com­
panies. For fall information and sample free, address 

Western M i neral Wool Co., 
Box 1 23. C L EV E LA N D, O. 

A copy o f  Et - iull size of Journal, 
.. ted with 

Por SaDuar,., 
PUBLICATION OFFICE, The HeDry Dibblee Co. 

206 W. 29th Street, New York. Mantels, Grates, and Tiles. 
General Agency 

_
S
_

U
_
bsori_pti_on

_
, S2 __ .50. __ 8i_ng_Ie_Co

_
PY_

, 26 __ ce
_
nts.

_
_ LOW'S ART TILES, I! W'S ENGLISH TILES, "&AA I,.AD AW&E A LALAS, oTackBon's Heatilljf aD d  Vent1lat·lDJr Grate, " Peer-

_ _ � • • _ • le88 " ShakIng and Dump.iDR Gi:at.e, Stable 
_ - - - - - 'irittlDg8 and Weather Vanea. CYOW"NW"VWEWYW"OWRW 288 •• d 288 W.b •• h .be., CHICAGO. c .. u .. ., W a.a . L'S SPIRA I .  STEEl. CONVEYOR, 131-133 We.1 WaahIDlriOIl SI., ChlcRlro, 111  • 

THB CHILTON MPG. CO, Would oaU the attention of Architects and persons de­siring a good artiole to their Pure Linseed Oil Paints. 
The most durable ancl, therefore, the moat eoonomioal 
in 1118. Sample oarc1a of oolora aent on appUoaticm. 48 Maidcn Lanc, N. Y. 
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VALUABLE BOOKS FOR ARCHITECTS, BUILDERS, ETC. 
Promptly sent, on receipt o f  the price, by MUNN & CO. , 3 6 1  Broadway, New York City. 

OUR N EW CATALOGUE OF THE LATEST AN D MOST IM PORTANT WORKS RELATI NG TO 
ARCHITECTURE, BUILDING, CARPENTRY, ETC., IS NOW READY, AN D W I LL 

BE SENT FREE OF POSTAGE TO ANY ADDRESS. 

Alpha bet •• -Adapted to the use of Architects, 
Eugravers, Engineers, Artists, Sign Painters, 
Druugbtsmen, etc. ThIS work has been pre­
pared with e.pecial refel'ence to the wants of 
Architects, Sign Painters and Draughtsmen. 
Architects will lind examples of the most COlO­
mon words in use on their drawings, so that if 
desired they may be transferred directly to their 
drawings, "witb instructions in regard to tracing 
and tran�ferring, and the preparation of India 
Ink." This will be especially valuable to archi­
tectural students and amateurs. I>ign Painters 
will find fancy and shaded letters especially 
adapted to theIr waots, while every alphabet in 
the book will be found suggestive. One oblong 
volume, thirty-three 7xll well filled plates, hand-
somely bollnd in cloth . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 5 0  

Amalenr Hon.e Carpenter. - A G uide i n  
lluilding, Making. and RepaIring. B y  E .  A .  
Davidson. 8\"0, cloth . . . . . . . . . . . . . . . . . . . . . .  $4.00 

American Cottages.-Consisting of 44 large 
quarto plates. /Jontaining Original Designs of 
Medium and Low-cost Cottages, Seaside and 
Country Houses. Also. a Club House, School 
House, Pavilion, and a small Seaside Chapel, to­
gether with a �'orm of Specilication for Cottages. 
All in the latest prevailing styles, from the draw­
ings of a number of prominent architecti', thus 
securing a great variety of plans and diversity 
of treatment, and offering the largest oppor­
tunity for selection. One large quarto volume. 
Post-paid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

Am" rl('an (1oUage Bnilder.-A Series of De­
signs, Plans, and I>peclfieations, from $200 to $00.000. for Homes for the People ; together with 
Warming, Ventilati<)ll, Drainage, Painting, and 
Landscape Gardening. By John Bullock. Archi­
tect, t:ivil Engineer, Mechanician, and Editor of 
" The Rudiments of Architecture and Building," 
etc. Illustrated by 73 engravlDgs, In one vol., 
8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.50 

American SanUary Englneerlng.-By Ed­
wal'd 1>. Philbrick. C. E. Fully iIIu.trated. A 
Summary for Ready Reference for the Engineer. 
Architt·et. Health Officer, Builder, Plumber, and 
Householder. It treats of the following sub­jects · Introductory ; the Ventilation of Build­
ings ; Drainage of Towns ; Details of Sewerage ' 
the Ventilation of Sewers : the Ventilation and 
Cleaning of Sewers ; House Drainage Apparatus used for House Drainage ; Public Privies and 
Urinals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

Ar('hl tect'. and Bnnder'. Pocket Com­
paulon and Price Book.-Consisting of a 
short, bllt com,\>rehensive, Epitome of Decimals, 
Duodecimals, \7eometry und Mensuration ; with 
Tables of United States Measures, Sizes, Weights. 
Strengths, etc., of Iron, Wood, Stone. Brick, 
Uement and Concretes, Quantities of Materials in 
given Sizes Itnd Dimensions of Wood� Brick and 
Stone ; Itnd full and complete bills or prices for 
cltrpenter's work and painting ; also, Rules fo)' 
Computing and Valuing Brick and Brick Work, 
Stone Work, Painting, Plastering,--with a Voca­
bulary of Technical Terms, etc. J:Iy Frank W. 
Vogdes, Architcct, Indianapolis, Ind. Enlarged, 
revised, and corrected. In one volume, 368 
PIljl"es, full bound, pocket-book form, gilt edges, $2.00 ; cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 

Ar('hltect'. and Stalr-Bnllder's Tables 0 1  
'J.'read. aud RI.en.-This book will b e  found 
a convenient and practical reference book. By 
John A. Hamilton. One oblong 16mo, imp .. 
cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Architect and Bnnder'. Hand-Book.­
Containing Original Tables and Valuable In­
formation for Architects, Builders, Engineers, 
and Contractors, fully illustrated with plates. 
By E. F. Kidder. Put up in pocket-book form. 
Morocco flaps . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.50 

Architectural Detail • •  -By M .  F. Cummings, 
M. A., Architect, Associate Author of " Archi­
tecture, by Cummings & Miller." Containing 387 Designs and 967 Illustrltt.ions of the Various 
Parts needed in the constmctioll of Buildings, 
Public and Private, both for the city and coun­
try ; also Plans lind Elevations of Houses, Stores, 
Cottuges and other Buildings. One large 4to 
volume, fifty-six Plates. Reduced from $10.00 to 

$8.00 
ArchUe"tnral Drawing Cottles.- A Scries 

of Lithographed Working Drawmgs of the most 
important details of Building Construction, 
drawn to a large scale, showing clearly how 
work is put together, and giving the technical 
terms used In the various trades. especially de­
signed for instruction in Architectural Drawing 
and Building Construction, by W. Bushridge, 
�'irst-Class Certificated Teacher of the Science 
and Art Department ; Head Master of the Met­
ropolitan Drawing Clasaes ' and Instructor of 
Mechanical Drawing at the Royal Arsenal, Wool­
wich. These Plates are approved and recom­
mended by the Science and Art Department and 
their Professional Examiners, and are used 10 
the leading Collel!"es and Science and Art Schools 
of the country. Per sheet . . . . . . . . . . . . . . . . . . .  1 0  

Each plate is complete i n  itself, the first 26 
sheets in one volume . . . . . . . . . . . . . . . .  . .  . . . .  $3.00 

ArehUectnral lron Work.-A practical work 
for h'on Workers, Architects and Engineers, and 
all whose trade, profession, or business connects 
tbem with architectural iron work, showing the 
organization and mechanical and financial 
management of a foundry and shops for the 
manufacture of iron work for buildings. with 
speCifications of iron work, useful tables and 
V8luable suggeBtions for the successful conduct 
of the business, with many fine wood engravin/lS. 
By W. I. Fryer. 8vo, cloth . . . . . . . . . . . . . . .  $3.50 

Architect ural Stndle •• -PART I.  12 Designs 
for Low Cost Houses. This set includes the 
prize designs for $2 500· houses of " Building 
Competition No. 1." These will show Elevations, 
Plans and Detai ls, together with SpeCifications, 
Bills of Matel'ials and Estimates of Cost. In ad­
dition to' the above there are given a number of 
othpr designs, ranging in cost from $500 to $4.000. 

$1.00 
PART II. Store Fronts and Interior Details. 

Containing 12 plates of Designs and Details for 
the following classes of stores : Drug Store, 
Restuurant, Village Shop, Retail 25-ft. Store. 
Bank and Office Jo'inish, Cigar Store, Corner Dry 
Goods Store, Store Front, basement and first story and others .. . . . . . . . . . . . . . . . . . . . . . . . , . . .  $1 .00 

PAUT III. Stables. Containing 12 plates of 
Stables suitable for Village lots, ranging in cost 
from $300 upward. This set of plates will con­
tain a fine selection of designs giving exteriors, 
plans and some details. Paper portfOliO, price, 

$1 .00 
Archltect •• -Hints to Young Architects. By G. 

Wightwick. New edition. By G. H .  Guillaume. 
Illustrated. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  $ 1 . 5 0  

Arch itect'. Hand book.-A handbook of For­
muloo, Tables, and Memoranda, for Architectural 
Surveyors and others engaged in Building, by 
J. T. Hurst, C. E., thirteenth edition, royal 32mo, 
roan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00 

Archltecture.-Ferguson's History of Architec­
ture in all countries, from the earliest times to 
the present day. 2 vols., 8yo, cloth. Am. re-
print . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.00 

Ar"hltectnre.-Encyclopredia of Gwilt's. His­
torical, Theoretical, and Practical. New editioll, 
revised, with alterations and considerable addi­
tions. By Wyatt Pltpworth, F.R.I.B.A. Nearly 
l.tlOO wood engravings (about 500 being new to 
the work). Thick 8vo, cloth . . . . . . . . . . . . .  $20.00 

Archltecture.-The Seven Periods of English 
Architecture, defined and i I Iustrltted by Ed­
mund Sharpe, M.A., Archit.ect, second edition, 20 8weZ engravings ana woodcuts. Royal 8vo, cloth, 

$6.00 
Archltecture.-Dlustrated Papers on Church 

Architecture, by Edmund Sharpe, M.A., F.R.I 
B.A., plates, imperial, 4to, sewed. Parts 1 and 2. 
Architecture of the Cistercians, each, $.1.00. 
Ditto, Part S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

Archltecture. - Town and Country Mansions 
and Suburban Houses, with Notes on the Sani­
tary and Artistie Construction of Houses ; iUU8-trated by 30 plates containing Plans. Elevations, 
Perspectives, and Interior Views of Executed 
Works in the Queen Anne, Classic, Old English, 
Adam'S! Jacobean, Louis XVI., and other styles, 
by Wi Iiam Young, Architect. author of 
.. Picture�ue ArchItectural Studies," " Spons' 
Architects and Builders' Pocket-Rook," Archi­
tect of the Glasgow Municipal Building., etc .. 
imperial 4to, handsomely bound in c!oth, $12.50 

Archltec-ture.-Being a Complete Theoretical 
and Practical System of Building, containing the 
Fundamental Principles of the Art. By Edward 
Shaw, Architect. To which is added a Trelttise 
on Gothic Architecture, etc. By Thomas W. 
Sil loway and George M. HardingL Architects. 
The whole illustrated by One Hunored and Two 
quarto plates finely en/CrIlved on copper. 
Eleventh Edition. 4to, cloth . . . . . . . . . . . .  $10.00 

Architecture. - Concise Glossary of Archi­
tecture. The best low v.riced Dictionary of 
Terms. 33.� pages. fully Illustrated. One 8vo 
yolume, clotli, gilt back, by Parker . . . . . . . . $3.00 

Architecture and Bnlldlng.-The rudiments 
of. For the use of Architects, Builders, 
Draughtsmen, Machinists, Engineers, and Me­
chanics. Edited by John Bullock, author of 
" The American Cottage Builder." Illustrated 
by 250 Engravings. In one volume, 8\"0 . .  $3. 50 

Archlte('tural Proportlon.-By A.  J.  Bryan, 
Architect. A new system of Proportion, show­
ing the rclation between an order of Archi­
tecture and a Building of any kind. Illustrated 

$1.50 
Arcllltectural Snrveyon.- A Handbook for. 

Containing Formuloo useful in Designing Build­
er's work, Table of Weights, of the materials 
used in Building, Memoranda connected with 
Builders' work, Mensuration, the Practice of 
Builders' Measurement, Contracts of Labor, 
Valuation of Property, Summary of the Practice 
in Dilapidation, etc .• etc. By J. F. Hurst, lJ. E. 
2d edition, pocket-book form, full bound, $2.00 

Artistic Hom.s.-Containing 44 Plates of Queen 
Anne and Colonial Style Villas and Cottages, 
costing from $700 upward. One of tbe latest and 
best works on the subject. Bf A. W. Fuller, 
Architect. One large (814x12 mches) volume, 
handsomely bound in cloth:. . . . . . .  . . . . . . . .  $-1. 50 

BI('knel1's Detail, Cottage and Con.truc­
tlve Archlte('ture.-Containinll" seventy-fi" e 
large Lithographic Plates. Cloth, IlIrge 4to. 

$6.00 
Bicknell'. PnbHc Bulldlng •• -Cloth, 4to. 

$2. 5 0  
Bicknell's School House and Church 

Archltecture.-Clot.h, 4to . . . . .  _ . . . . . . . $2. 50 
Blck neJl's Stables, Outbulldlug., Fences 

and MI.cellaneous DetalJs.·- -Cloth, 4to. 
$2.50 

Boy Joiner and lUode) Maker.-By R A 
Davidson. 8vo, cloth. 200 illustrations . . .  $2. 50 

Barn Plan. and OntbnlIdln� • •  -Two Hun­
dred and Fifty-seven Illustrations. A most val­
uable work, full of Ideas. Hints, SU1!"gestions. 
Plans, etc., for the Construction of Barns and 
Outbuildings, by Practical Writers. Chapters 
are devoted, among other subjects, to the Econo­
mic Erection and Use of Barns. Grain Darns, 
House Barns. Cattle Barns, Sheep Barns, Corn 
Houses, Smoke Houses, Ice Houses, Pig Pens, 
Granaries, ete. There are likewise chapters upon 
Bird Houses. Dog Houses. Tool Sheds, Ventila­
tors, Roofs and Roofing, Doors and Fastenings, 
Work Shops, Poultry Houses, Manure Sheds, 
Barn Yards, Root Pits, ete. .l:tecently published. 
Cloth, 12mo . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .  50 

Bricks, Tile., and Terra Cotta.-By Charles 
T. Davis. A Treatise on the Manufacture and 
Materials, Tools, Machines, and Kilns used. 800 
pages, 228 engravings and 6 plates . . . . . . . . . $5.00 

Brldge •• -Economics of Construction in relation 
to Framed Structures. Contents : Classification 
of Framed Structures or Trusses, Diagrams of 
Forces, with IlUmprous exam]>les, by Robert H. 
Bow, C.E., F.RS.E. IUustrated "11 332 diag-mma 
of Boofs and Brtdges aM 16 plates. 8vo, cloth. 

$2.00 
Builder'. Guide and Estimator'. Price 

U .... k.-Being a compilation of current prices 
of Lumber, Hardware, Glass; Plumbers' Supplies, 
Paints, Slates, Stones, Limes, Cemente, Bricks, 
TinJ and other Building Materials. Also, Prices 
of LIt bor and Cost of Performing the Several 
Kinds of Work requlrt'd in Building. By Fred. T. Jlodgson, editor of the " Builder and Wood 
Worker." . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

Bnlldlug.-The Art of Building. Rudiments of. 
Gener.1i Principles of Construction, Materials 
used in Building, Strength and Use of Materials, 
'Vorking Drawings,Specifications, and Estimates. 
By E. Dobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

Bul1dtug.-A Book on Building, Civil and Eccle­
slusticnl, including Church ltestoration. With 
the Theory of Domes and the Great Pyt"Ilmid, 
etc. By Sir Edmund Beckett, Bart., LL.D., 
Q.C., F.R.A.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

Bulldlug Estate •• -A Rudimentary Treatise 
on the Development, Sale Purchase, and Gen­
eral Management of Building Land, including 
the Formation of Streets and Sewers, and the 
Requirements of Sanitary Authorities. By Fow­
ler Maitland, Surveyor. illustrated . . . . . . $1 .00 

Builder'. Pocket (1ompanlou.-Containing 
the Elements of Building, tlurveying, and Archi­
tecture ; with Practical Rules and Instructions 
connected with the,sl\bject. By A. C Smeaton. 
CivIl Engineer, etc. In one vol., 12mo . . . . .  $1 .50 

Building Constructlon.-A complete manual 
of the detaIls of construction. illustrated, with a 
large number of engravings. PART I. Contents : 
Walling and Arches ; Brickworl, ; Masonry ; Car­
pentry ; Floors ; Partitions ; Timber Roofs ; Iron 
Roofs ; Slating ; Plumbers' Work ; Cast Iron 
Girders, ete.; Joinery. PART II. Contents : 
Brickwork and Masonry ; Timber Roofs ; Roof 
Coverings ; Built-up lIeams ; Curved Ribs Tim­
ber and Iron Girders ; Centers i' Joinery ; Stairs ; 
Ri veting_;_ Fire-Proof Floors ; ron Roofs ; Plas· 
terers' Work ; Painting, Paper-Hanging and 
Glazing. Price of each . . . . . . . . . . . . . . . . . . . . .  $3.5 0  

PART III. Materials : 1 .  Stone ; 2 .  Bricks, Tiles, 
'l'erra Cotta, etc.; S. Limes, Cements, Mortsr, 
Concrete, Plaster and Asphalts ; 4. Metals ; 5. 
Timber : 6. Puints and Varnishes ; 7. Glass ; 8. 
Paper-Hanging ; 9. Miscellaneous. Postpaid, 

$6.00 
Building Superintendence. - By Professor 

Theodore M. Ulark. 1 vol. Profusely illustrated 
with plans. diagrams, etc. Price . . . . . . . . .  $3.00 
'l'he countless problems involved in the oversee­
ing of the construction of buildings are stated, 
studied, and solyed in a practical, direct and per­
fectly comprehensible manner. 

Builders' Price Book.-.Spons' Builders'Pock­
et-Book of Prices and Memoranda, edited by 
W. Young, Architect, royal �o, roan, $1 . '75,  
or  cloth, vermilion edges . . . . . . . . . . . . . . . . . . .  $1.50 

Bnlldlng Table and Estimate Book.-By 
" Practical Mechanic. For Uarpent.ers, Builders, 
and Lumber Men. By Brown. One 8vo volume, 
cloth, 152 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1.50 

Builder.' Table • •  - Laxton's Builders' and 
Contractors' Tables, for the use of Engineers. 
Architects, Surveyors, Builders, Land Agents. 
and others. Bricklayer, containing 22 tablcs, 
with nearly 30,000 calculations, 4to, cloth . .  $2.00 

Bulldlng.-The Builder's Clerk, a Guide to the 
Managemcnt of a Builder's lIusincs.!', by Thomns 
Bales, fcap. 8vo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . .  80 

Bundlng Table and Estimate Book.-For 
Carpenters, Builders and Lumber Men. By a 
Practical Mechanic. One large 8vo volume, 
cloth, lli2 pages. By Brown . . . . . . . . . . . . . . . . .  $1.50 

Building Con.tructlon • . -By R .  S. Burns, C. 
Eoo of Manchester. Timber and Tron Work. 
Two volumes, with plates. (In Elementary 
Series.) 16mo, $1 .50 ; advanced series . . .  $3.50 

Builders' Price Book. - The Provinoial 
Builders' Price-Book and Surveyors' Guide ; 
giving the leading Duta on which the Prices are 
computed, and Modes of Measurement. mainly 
tsken from the recommendlttions of· the Man­
chester Society of Arehitects and the Master 
Builders of Yorkshire. Compiled by Richard 
Beckett. 8vo, clotb . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 

Bricklaying. - The Rudiments o f  Practical 
Bricklaying.-In six Sections : General Prin­
cipiI'S ; Arch Drawing, Cutting, and Setting ' 
Pointing ; Paving, TIling, Materials ; Slating and 
Plastering : Practical Geometry, Mensuration. 
etc. By Adam Hammond. Fiftb edition .. $I .OO 

Brlckwork.-A Practical Treatise, embodying 
the General and Higher Principles of Bricklay­
ing. Cutting, and Setting, ete. By F. Walker. 

$1 .00 
Busluess Man's Assistant.-By L. R. Butts. 

On Laws, Contracts, and Importsnt Matters in 
Commercc and Trade that mllY be required at 
any moment, and without a book of this kind at 
hand one may be put to much trouble and ex-
pense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 

Carpl'ntl1,;.-Elementary Principles of Carpen­
try, by Thomas 'l'redgold, revi�ed from the 
original edition, and paltlv rewritten, by John 
Thomas Hlll'st., contained in 517 pages of letter­
press, and iUuBtrated with 48 plates and 150 wooa 
engra'Ving8, fourth edition, crown 8yo, hand-
somely bound in cloth . . . . . . . . . . . . . . . . . . . . . .  $5.00 

Carpenfer.-The American House Carpenter. 
A Treatise on the Art of Building, comprising 
Styles of Architecture, Strength of Materials, 
and the Theory and Practice. of the Construction 
of Floors, �'ramcd Girders .. Hoof Trusses, Rolled 
Iron Beams, Tubular Iron Girders, Cast Iron 
Girders, Stairs. Doors, · Windows, Mouldings and 
Cornices, together with a Compend of Mathe­
matics. A Mannal for the Practieal use of 
Architects, Carpenters, and Stair Builders. Re­
written and enlarged. Numerous fine wood en­
graYings by R. G. Hatfield. (1880.) 8vo, cloth. 

$5.00 
Carpenter and .rolner.-A complete work on 

Constructive C.lrpentrYj showing the Simplest 
Methods of finding all oints and Geometrical 
Forms, including Splayed Work, G roined Ceil­
ings, Framing. Roofing, Domes, Niches, Raking, 
and Le\"el Mouldings. etc. By James H. Monck-
ton. One small quarto volume . . . . . . . . . . . . $5.00 

Carpen try and JOlncrr..-The Elementary 
Principles of Carpentry. C lielly composed from 
the Standard Work of Thomns Tredgold, C.E. 
With additions from the works of the most 
recent authorities, and a Treati.e on Joinery. 
By E. Wyndham Tltrn, M.A. NumerouR i l lus-
trations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 5 0  

Carpentry and Jolnery.-At.las of sa plates 
to nccompany the above. With Descnpt.ive 
Letterpress. 4to . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

Carpentry lUade Easy ; or. The Science and 
Art of Framing on a New and Improved System. 
With Specific Instructions for Building . Balloon 
Frames, Barn Frames, Mi ll Frames. Warehouses 
Church Spires. etc. Comprising also a System of 
of Bridge Building, with Bills, Jo;stimatt's of Cost, 
and valuable Tables. llInstrated by forty-four 
plates. comprising nearly 200 figures. By Wil­
liam E. Bell, ArchIteCt and Practical Builder. 
8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

Carpenter'. and Builder's Gnlde.-Being a 
Hand-book for W orkmen ; al�o, a Manual of 
Reference for Contractors, Builders, etc. By P. W. Plummer. Third edition . . . . . . . . . . . . . . . • '7 5 

Carpenter's and Builder's A s.lIItan l  and 
W ood-W .. rker'. Gulde. -The work is in­
tended to combine the Knowledge the Workman 
requires to construct any design in Cnrpentry 
by an easy system of Lines, reduclOg the Science of Construction to an agreeable and Pleasant 
Occupation, rather than an Unpleasant Task. 
By L. D. Gould, Architect and PractICal BuHdpr. 
Revised and enlarged edition. Cloth, 8vo . $2.50 

Carpenter's and Joi ner's Hand- Book.­
Containing a Complete Treatise on �'rnming Hip 
and Valley Roofs, together with much valuable 
instruction for all MechaniCS and Amateurs. By 
Holly. Useful. 18mo, cloth . . . . . . . . . . . . . . . . . •  '75 

Cement •• -By Major-Gen. Q. A. Gillmore. A 
practical Treatise on Limes, Hydraulic Cements, 
and Mortars. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

Chur('h Bnlldlng.-By E. C. Gardner, author 
of " Homes and How to Make Them," " Illus­
trated Homes," and " Home Interiors." Illus­
trated by seven Original Plates. One 12mo vol-
ume, handsomely bound in cloth . . . . . . . . . . .  $1.00 

Concrete.-A Practical Treatise on Natural and 
Artificiai Concrere, its Varieties and Construe-�i;�. �g:'S����:. a:! :�n�lt:eel1a�u�a'ctu�h�� 
Portland Cement." Third edition, 8vo, cloth. 

$6.00 
Cottages ; or, Hints on Economical Building. 

Containing 24 Plates of Mcdium and Low·cost 
Houses, contributed by different New York 
architects. together with descriptive letterpress, 
giving Practical Suggestions fOl' Cottage Build­
ing. Compiled and edited by A. W. Brunner, 
Architect. And a Chapter on the Water Supply, 
Drainage, Sewerage, Heating and VentilatIOn, 
and other Sanitary Questions relating to Country 
Houses. By Wm. Paul Gerhard. One 8vo vol-
ume, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

CoUage Ketlldence •• -New edition. A Series 
of Designs for Rural Cottages and Cottage Vil­
las, lind their Garden Grounds. By A. J. Down­
ing. Containing a revised list of Trees, Shrubs. 
and Plants, and the most recent and best selected 
Fruit, with some account of the newer style of 
Gardens. By Henry Winthrop Sargent and 
Charles Downinll". With many new designs in 
Rural Architecture. By George Harney, Arch-
itect. 4to, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

COUage •• -The American Cottage Builder ; a 
SerIes of Designs, Plans, and Specifications, for 
Homes for the People, with Warming, Ventila­
tion. etc. By John Bullock. Illustrated by 75 
engravings, royal 8vo, cloth . . . . . . . . . . . . . . .  $3. 50 

Cottages and Villa •• -Picturesque Arcbitect­
ural Studies and Practical DeSigns for Gate 
Lodges, Cottages, Cottage Hospitals, Villus, Vic­
arages, Country Residences. Schools, Village 
Churches, etc. By W. Young. Architect. 50 
pllttes, 4to, elegantly bound in cloth . . . . . . .  $5. 00 

Co"a;e. and VIJJ .... -Palliser's ModeI Homes. 
showmg a vari< ty of Designs for Model Dwcll­
ings ; also Farm-Barn and Hennery, Stable and 
Carriage House. School House, Masonic Asso(>\a­
tion Building, Bank and Libral'�, Town Hall, and 
Three Churches. Together witll a large amount 
of miscellaneous matter, making in all a very 
valuable book for every one who contemplates 
building. 8vo, cloth . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

Country and Snbnrban Honses.-Thiswork 
is finely illustrated with about one hundred and 
fifty engravings, and gives the required instruc­
tion upon all pOints, from the selectiou of a 
place to bnild to the perfect completion of the 
house. By T. D. A twood. Cloth, 12mo . . . .  $1 .50 

Cyclopedia o£ Pra .. tl('a. Kf' .. elpt •• -De­
signed as a Comprehensh'e Supplement to the 
Pharmacopreia, and General Reference Book for 
the Manufacturer, Tradesman, Amateur, and 
Heads of Families. 2 volumes, Bvo, 1,796 pages. 

$9.00 
Decoratlon.-Elementary Decoration, as applied 

to the Interior and Exterior Decoration of Dwell­
ing Houses, etc. By James W. �'ucey, Jr. Illus­
trated with sixty-eigbt explanatory engravings. 

$ 1 .00 
Drainage and Sewerage o£ DweJllng •• -302 pages and 282 illustrations. One 12mo vol. 

$2.50 
Drawlng.-Mechanical Drawing, b y  Prof. C.  W. 

MacCord, of tbe Stevens Institute of Technology. 
A series of new, original and practical lessons m 
mechanical drawing. accompanied by carefully 
·prepared examples for practice, with directions, 
all of simple and plain character, intended to 
enable any person, young or olel, skIlled or un­
skilled, to acquire the urt of drawing. No ex­
pensive instruments are involved. The series 
embodies· the most abundant illustrations for 
all descriptions of drawing, and forms the most 
valuable treatise upon the subject ever pub­
lished, AS WELIi AS THE CH EAPEST. The series 
is illustrated by upward of 450 special engrav­
ings, and forms a large quarto book of OVf'r one 
hundred pages, unIform in size with the SCIEN­
TIFIC AMERICAN. Price. stitched in paper, $2.50. 
Bound in handsome stiff covers, $3.50. 

For the convenience of those who do not wish 
to purchase the entire series at once, we would 
state that ihese valuable Lessons in Mechanical 
Drawing may also be hod in the separnte num­
bers of SUPPLEMENT, at 10 cent-s each . By order­
ing one or more numbers at It time, the learner in 
drnwing may supply- himself with fresh instruc­
tions as fast as hIS practice requireB. These 
lessons are published succes.<ively ·m SCIENTIFIC 
AMERICAN BUPPLEMF.NTI'< * 1 .  * 31 *4. *6, *8,  
*9.  * 1 �  *14,- * 1 6. * 1 8, *�U, *22, *24, 
*28, *�8,  *,,0. *32. *36, * 3 '7. *38, 
*39, *40, *4 1 ,  *42, *43,  *44, * 45, 
*46, *4'7,  *48.  *49-, * 5 0-, f, 5 1 ,  * 52, 
*53,  * ;; 4, 0li0 5 6, * 5 l! ,  *6u, * 82, * 85,  
*69, *'2'41 * '2'8. * 8 4,_ *9 1 ,  * 9'!, * 1 00, 
* 1 01, * l u3, * 1 04, * 1 0�, * IOti, * 1 07, * 1 08, *1 34, *141 *1 '2'4, '11" 1 '76, *1 '2'8. 

© 1887 SCIENTIFIC AMERICAN, INC.
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Band Saws. Band Saws. 
D4.ltIASClTS TEMPERED DY NATlTRAL GAS 

HEAT, SlTPERIOR TOlTGHNESS. 
After mQl'e than ten years' experience in the manu­facture of Band Saw!!. we have discovered a new process of TemJ,lering and Straightening all at one opera­tion. TtilB process insures absolute perCectlon. 
We specially request all users of Band Saws to send us 

their address In full, and also a description of the sizes of 
saws used. and we will. by return mail. quote them special 
prices, and also send"them our pamphlet on the Band Saw 
which contains much valuable Information for aU users of Band Saws. 

N AT U R A L  C AS 
Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tongher 
than any others now made. 

OUR CIRCULAR SAW 
Of all sizes from 6 inches in diameter to 6 feet, both 

Solid and Inserted Teeth, also our 

Double Toothed Gross Cuts 
(two saws in one). for all uses HAVE NO 
Eq.lTAL. 

JANUARY, 1 887. 

The Superior Quality of our Band Sa-w-s, All Tempered, Straight­
ened, and Trued at one operation, -w-hich -w-e have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 
best imported sa-w-s. 

Our SAWYER'S HANDBOOK -w-ill be sent FREE to any part 

of the -w-orld on receipt of full name and address. 
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