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,BE ADRICAN INSTITUTE · OF ARCHITECTS. 

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

BY C. POWELL KARR, C.E., CONSULTIBG ARCHITECT, NEW YORK. 

In this city, through the muniflcence of Mr. Willard, a 
trust fund of *80,000 has been bequeathed to the Metro­
politan Museum of Art, for the purpose of establishing 
an architectural collection. The scheme has been ap­
proved by prominent museum authorities, archreolo­
gists, architects, and many others whose knowledge 
and experience qualify them to express an opinion. 

Even the best of modern museums, though scientific­
ally planned and connectedly arranged as to sculpture, 
painting, and the industrial arts, fail to give architec­ARCHITECTS AND BUILDERS EDITION. ture the space and thonght it so richly deserves. 

In founding this collection he wished to do all in his 
power to cultivate and encourage a popular taste for 
it, to help such students as were unable to secure the 
advantages of travel, and to elevate the standard of 
American work by presenting choice selections of the 
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masterpieces of all styles. 
He desired the collection to tell a clear and graphic 

story of the progress of the art, from the earliest period 
to the time of the Renaissance. No important type 
was to be slighted; neither was the collection to con­
sist merely of fragmentary bits of detail. It should 
present all the distinctive styles in historical sequence, 
and in such manner as to show their inter-relationships 
and transitions. It should comprise carefully made, 
good sized models of typical buildings, casts of door .. 
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are rare, but the collections of casts have a complete­
ness and a unity not found possible in museums of 
originals. It is not expected that the sum already 
raised will enable the trustees to make a. complete 
selection of such examples as they wish to obtain,.but 
it is such a long stride in advance of anything hereto­
fore done of such a nature, that it is worthy of a wide 
and general recognition. 

To the general public the collections of art objects 
in our museums are too often regarded as mere reposi­
tories of curious things. To attain their greatest use­
fulness, and tell the story of their creation, they should 

or th e Febrnary number of the ARCHITECTS AND BUILDERS EDITION become more and more illustrative of the prinCiples 
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said to be on the English university plan, in which the 
individuality of the schools is kept distinct, yet are 
so managed that they possess the identity of a common 
interest. We learn that -a fortunate circumstance has 
happened in connection with the future usefulness of 
these schools. Mr. Penrose, who is one of the most pro­
minent of British architects, has been sent from London 
to take charge of the British school. His wisdom and 
experience will greatly benefit both schools, and will 
give a new impetus to their work. 

In architecture the work of these schools consists in 
studying, sketching, and measuring the remains of 
Grecian art wherever it can be found. The explora­
tions now going on at AS80s are noted and recorded. 
Chiefiy, the present state of knowledge of Grecian art 
has been derived from casts and fragments of original 
pieces, removed from their surroundings to a foreign 
country, where all the conditions and circumstances 
are changed. No one, no matter how great his genius, 
can gather from a fragment under the murky skies of 
London, for eXalDple, that refinement of light and 
shadow, that mystery of outline, which the Greek artist 
or sculptor loved to design. and whose effects could be 
studied only under his own unrivaled sky and atmo· 
sphere. 

America is not the place to interpret Greek art. In 
this country traditions have no sacredness, and history 
is being made, not studied. To the average American, 
antiquit.y is a myth, or at the best a creature of the 
imagination. The student, however, is urged to visit 
Greece, to let the PaBt perfect art tell its own simple, 
immortal story; to return, bringing with him some­
thing of the spirit which has wrought such masterly 
work, the admiration and the despair of all the ages. 

Among the items of interest ditlcussed in the trustees' 
report was an account of the preparation of an act to 
regulate and improve our federal architecture. A com­
mittee was appointed to confer with the supervising 
architect to draft such a bill. 

The present unsatisfactory condition of the tariff in 
connection with the importation of designs, models, 
CaBts, photographs. books, etc., was declared to be in 
abeyance and unsettled. 

As we cannot originate the classic designs of the old 
world, nor manufacture photographs of antique art 
which we do not and never can possel>s, it does seem 
an absurdity to embrace them in our tariff. In such 
matters protection is exclusion. A better order of 
things is now upon us. The Fairchild decision in re­
gard to drawing the line between antique and modern 
art at the beginning of the eighteenth century is a 
marked step of progress. It is believed,  however, that 
this special decision applied to paintings only; but 
that it will eventually include works of art of every 
name or nature, there can be no reasonable doubt. 

It haB been said of us as a people that we are so de­
termined to have something new at all hazards that 
the question is not asked, To what epoch does the style 
belong? but this : Is it new? We take from here and 
there, and appropriate a noble cornice. adopting some 
happy Moorish diaper work for the background of a 
pediment, sele.Jt a Romanesque archivolt for a Grecian 
doorway, and ill many other ways ransack the store­
houses of antiquity to make a heterogeneous mass, and 
in the virtuous admiration of our own astounding 
genius, we have learned to call it oolecticism. 

This idea of piracy in art matters is not new. When 
the Romans conquered Greece, they carried away 
many valuable art treasures, and the artist too ; but 
this action of the Romans has been explainE.'d by the 
admission that they were too practical and busy a 
people to study art. They saw what they wanted and 
by the right of might they took it, but must we make 
the same admission, and be Vandals too? 

(To be continued.) 
• •••• 

PRESSED WOOD OUADNTS. 

Will you please answer in your February number of 
the ARCHITECT AND BUILDER how pressed woodwork 
ornaments are made, also artificial ornaments ? 

E. H. SMITH. 

At present we are able to supply to new subscribers 
the bu.ck numbers of this journal from its beginning in 
November, 1885. Each number is accompanied by a 
sheet of colored plates and a sheet of details. 

The director who had charge of the school was at 
flrst supported by a yearly contribution of two hun­
dred and fifty dollars from each of the ten leading col­
leges. This number was augmented to I>ixteen. An 
effort, however, has been made to secure *100,000 as 
a permanent endowment fund. Through the efforts Los Angeles, January 12,1887. 
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of James Russell Lowell and otherl!, twenty·five thou- Auswe1·.-Pressed wood ornaments are made in three 
sand of this amount has been subscribed. It is be· ways-on end wood, on plastic veneers, and on a com­
lieved that the remainder will be obtained this position of veneers and sawdust. 
winter. The end wood is turned up to about the general 

The Greek government offered to donate a plot of shape desired, and then forced by hydraulic pressure 
land to the American school, if the managers of the into steel dies . 
school would erect a building. The land obtained Plastic veneers are made by laying shavings of the 
adjoins the plot of ground given to the British school wood to be pressed side by side until the surfaee 
on the same conditions. wanted is covered, and then gluing to this first layer 

of the world. 

The two schools have similar courses of study. The several other layers running either in the same 
requirements to enter each are equally severe. The direction or transversely or at right angles until 
management of the two schools have a good under-i the requisite thickness is made UJ). The veneer 
standing of one another's aims and purposes, and per- I thus made is kept moist until ready for stamp­
fect harmony of thought and action prevails. When ing between a male and female die, the male 
lists of books, mannscripts, or prints that are wanted die being reduced bO aB to allow the veneer to enter 
are sent on to London for the British school. care is the mould. The first pressure shapes it up, the shape 
taken that nothing contained in the American school is then covered with another layer and is finished 
is duplicated, and vice 'Dersa, so that the meager funds by two or more pressures, the pressure being retained 

lIIUNN 4'; co., Solicitor. oC Paten'., of both institutions shall go as far as possible. The t by suitable mechanical appliances until the glue has 
361 Broadway, New Yor k. students of either school share alike the advantages Of ! set. This work is very solid. The third method , for 

BRANCH OFFlCE.-322 F Street, Washington, D. c. both schools, and, in fact, the arrangement may be flat work only, is to soften a thin veneer by wet steam, 
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and to force it into a hot die with sawdust and flour 
paste, with some suitable contrivance to allow steam 
to escape from the sawdust and pa!'te. Imitations of 
very old carving have been very successfully made by 
branding the wood frequently with a red hot iron 
matrix. A mould in plaster of the desired shape is 
given to the iron moulder to reproduce in iron. The 
iron mould is heated, and pressed against the wood; 
at eMh heating and pressure, the charred wood is re­
moved with a wire brush, and in this way the wood is 
gradually charred and burnt out instead of being cut 
out. 

Artificial wood or sawdust ornaments are generally 
made of sawdust, glue, and flour paste kneaded into a 
dough and pressed into hot metallic dies. 

• I', • 
USEFUL HINTS RELATING TO HOUSE BUILDING. 

In building a house for myself, to cost about $5,000, 
what are the special points which I must watch­
points which may be overlooked by the architect or 
contractor, because, perhaps, not properly in their 
province, or because the owner should himself know 
them? I have never yet built a house, and am, in con' 
sequence, wholly inexperienced-an easy prey to im­
position and mistakes. 

The writer having had some experience in building 
houses as an owner, and paid somewhat dearly for it, 
proposes in this article, and, perhaps, in others that 
may follow, to indicate some of the points desired. 

In the first place, be most careful in the choice of 
your lot. Do not allow the cost per foot to be the most 
important element in your deci!.ion. A low·priced lot 
in the beginning may be the dearest in the end, that 
is. if it is chosen simply because it is low in price. 
Avail yourself as much as PQssible of the benefit of 
others' improvements. If there are desirable residences 
adjacent to the lot of your choice, the value of yours 
will be assured at the outset. Remember that you are 
about to put a certain sum of money into an improve­
ment upon whatever lot you select, and that a badly 
located lot will decrea.�e the value of this, while, on 
the contrary, a good lot will enhance the value. Many 
have suffered disappointment, and actual loss, by an 
error of judgment in this regard. Your choice will 
make the difference between a. good asset and a poor 
one. 

Having chosen well as to this point, see to it in the 
second place that the lot can be easily drained. To 
this end, it is not necessary that the ground should be 
high, but rather that it have a slope in some direction, 
otherwise, owing to the soakage into the ground of the 
surface water, which ought to run off, your cellar 
may be damp or even wet at times. 

A dry cellar is of the utmost importance, and this is 
one of the ways to secure it. Another point to be con· 
sidered in your choice should be the exposure it would 
give your house. By this we mean the way it should 
front. A wise decision here will conduce greatly to 
the comfort and health of your family. The writer's 
experience is that the best frontage or facing for a 
house is a little west of south. This more than any 
other opens up the rooms to the sun in the winter and to 
the southwesterly breezes in the summer, thus making 
the house warm, healthy, and cheerful in the former, 
and cool and delightful in the latter, as tbe prevailing 
winds during the summer are from the south west. 
At the same time, they carry away from the house the 
odors and heat of the kitchen; and during the winter 
the living part of the house is protected from the cold 
northerly blast. 

(To be continued.) 
. ... ., 

THE FARRAGUT CLUB ROUSE. 

ing that the entire harbor and lake front, and much of 
the city, can be viewed from the observatory or lan­
tern of the club house. The ground dimensions are 90 
by 40 feet, and the building rises to the height of three 
full stories, and is surmounted by a gabled roof and 
tower. Opening from the second story there is a 
loggia of ample dimen!'ions to accommodate nearly one 
hundred persons, and the front is further broken and 
ornamented by two or three hooded balconies. The 
material used is brownstone and pressed brick, while 
the balcony gables are finished in bronze and slate. 
The roof is covered with red slate, with copings of 
galvanized iron. The main entrance is through an 
archway and loggia paved with Minton tiles, and opens 
into an entrance hall from which springs a grand stair­
way in antique oak. An elaborate mantel of the same 
material occupies one side of this handsome hall, the 
decorations of which are in Turkey red and bronze. 
The other apartments on this floor are the grand 
parlor, library, directors' parlor, card room, billiard 
room and coat room, all handsomely frescoed, elegantly 
furnished, and arranged en suite, so that they may all 
be thrown together for reception purposes, or used 
separately, as occasion may require. The architectural 
features of this interior include a semicircular niche 
or "cozy" in the library, an inset" bay" in the parlor, 
and the novel and elaborate treatment of the entrance 
hall and grand stairway. This stairway leads to the 
handsome ball room above. This room, with a twenty 
foot ceiling, a striking gallery, and a thoroughly 
equipped stage for amateur theatrical purposes, is 
frescoed in soft buff tints and bronze, and is one of the 
most attractive ball rooms in Chicago. Large doors 
give egress to the main loggia, which in warm weather 
is thus made pleasantly tributary to the ball room. 
On the same floor are the ladies' parlor, gymnasium, 
and superintendent's offices. The floor above is devoted 
to servants' rooms and to storage. 

The spacious basement, eleven feet in the clear, is 
given up to bowling alleys, pool tables, dressing rooms, 
baths, steam heating apparatus and other conveniences. 
The boats of the club are accommodated in a separate 
house, immediately on the lake shore, and are not 
carried into the club house, although that building is 
within a stone's throw of the lake. 

The cost of the club house with its furnishings was 
about $40,OUO, including the land on which it is built; 
but owing to the rapid appreciation in the value of the 
land, and also to the extremely low building contracts 
that were secured, the property could not now be re­
placed for any thing like the low sum it cost. Thepresent 
officers of the club, most of whom have been in charge 
of its business since the inception of tbis enterprise, 
are: Lyman B. Glover, President; G. R. Blodgett, Vice­
President; Frank M. Staples, Treasurer; S. W. Jack­
son, Secl'etary; G. W. McClellan, Captain; W, R. 
Fowler, Commander; H. C. Avery, Lieutenant; G. B. 
Jennison. Ensign; and Harrison Kelley, Chairman of 
the Roard of Admission. The membership is about 
three hundred. 

.. ... .. 
DWELLING AT BABYLON, L. I. 

A small house costing only $1,600 is the subject of 
portion of our colored plate in this issue. It is now in 
course of erection on ground situated in the town of 
Babylon, Long Island, New York, the architect, being 
William H. Beers, of the Tribune Building, New York 
city. 

The elevation is of attractive appearance, calculated 
to prepossess &.ny one in itR favor, while the plan, with 
the somewhat original feature of a room on the upper 
story, is conducive to comfort and economy of space . 

standing every item necessarily involved by the works 
is not particularly mentioned. All work, when finished, 
to be delivered up in a perfect and undamaged state. 

Any portion of the work done by the contractors of 
a quality not approved by the architect shall be 
forthwith removed by and at the expense of the con­
tractor, and replaced by him in a proper and satisfac­
tory manner. 

The contractors must do all the necessary cutting 
and patching, and make good after all mechanics, also 
clean out building when required by the architect, also 
cart away all rubbish that may accumulate at any 
time during the progress of the work and is not reo 
quired on the premises, but he can put the same in 
any suitable place, if any such place can be found on 
the premises . 

All masonry as laid to be properly protected from 
the weather by the mason, and the carpenter must 
provide suitable protection to all openings to keep out 
the cold, rain, etc. The carpenter will provide Bet 
centers, etc., required by the mason. 

Excavations. -Make excavation for cellar the full 
size of house, as shown on cellar plan, to about the 
depth of four feet below the line of the present grade, 
and place the earth in a convenient place for grading. 

Grading.-Fill in around and pack the earth a.gainst 
the cellar walls, after the mortar is dry, and grade the 
excavated earth around to the height of about one 
foot six inches above the line of old grade, and slope 
off the ground on all sides of the building as directed. 

Footings and Concreting.-Make footings for all 
walls, piel"!., posts, chimneys, etc., of concrete, compos­
ed of coarse gravel, one part cement and two parts 
lime, and sharp sand, also concrete the cellar bottom 
to the depth of four inches, with the upper surface 
left straight and level. 

Brickwork.-Build cellar walls, piers, chimneys, 
etc. , to the heights and thickness as shown on draw­
ings, of good, hard burned brick laid in mortar com­
posed of one part cement, two parts lime, and the 
necessary quantity of clean, sharp sand, laid true and 
plumb with flush joints. Build flues in chimney stacks 
as shown on drawings. Leave all flues clean and 
smooth, and plaster all chimney stacks on all sides, as 
they are laid up to the under side of roof. Also build 
all other brickwork as shown on plans. 

LATHING AND PLASTERING. 
Lathing.-Lath all walls, partitions, ceilings in first 

and second stories and ceiling in kitchen with sound lath 
of full thickness, laid on % of an inch apart and tho­
roughly nailed, joints broken every eighteen inches. 
Under no circumstances must lath stop and form a 
long. straight, vertical joint, nor any lath put on ver­
tically to finish out to corners or angles; nor must 
there be any lath run through angles and behind stud­
ding from one room to another; all to be formed and 
nailed solid in angles before lathing; should there not 
be any properly secured, stop and notify carpenter. 

Plastering.-All walls. partitions, and ceilings in first 
and second stories to be finished with best two coat work, 
to be properly put on. and applied with sufficient force 
to secure stro:lg clinches ; level and float up the brown 
coat, and make it true at all points. Cover all the 
brown mortar with a good coat of best white hard 
finish, composed of finishing lime· putty and plaster of 
Paris and clean washed white sand; mix in proper pro­
portions, so as to secure a good and workmanlike job; 
all lathing and plastering to extend clear down to the 
floor, and all walls to be straight and plumb, and all 
angles to be sharp and regular; do all the necessary 
patching after other workmen, and leave everything in 
a perfect and complete state. 

The materials employed in the construction of the 
Our colored plate this month shows the architec- building are fully described in the following speci- CARPENTER'S WORK. 

turally attractive building of the Farragut Boat Club fications: Timber.-The timber used throughout this building 
of Chicago. This club is, as its name indicates, an SPECIFICATION to be of good quality, well seasoned, and free from 
athletic organization, but, as may be presumed from of materials and labor required in the erection and sap, shakes, large or loose knots or other imperfections 
the picture of its house, is devoted in no small measure completion of a dwelling house to be built on ground impairing its durability and strength. All to be of 
to the amenities of social life. A home so extensive, situated in the town of Babylon, Long Island, N. Y. , spruce excepting where otherwise mentioned. 
ana even elaborate, would not be required solely for according to plans and specifications. and under the Framing.-fJize of timbers: girders in cellar, 6 in. x 9 
athletic purposes; and still, having gained great superintendence, of William H. Beers, architect, Tri- in. of spruce timber; sills, 4in. x8in., halved and spiked 
prestige and reputation upon the water, tbis club bune Building, New York city. at angles; post,:;, 4 in. x 8 in.; girts, 4 in x 6 in.; plates, 
never loses sight of its "chief object in life," but Drawings, etc. -The contractors will make no altera- 4 in. x 6 in.; braces, 4 in. x 4 in.; floor beams, 2 in x 9 in .. 
simply adds to its attractions club features which in- tions from drawings or specifications, but should any placed 16 inches centers: roof rafters, 2in. x 7in., placed 
terest the members during the season when out door error or in�onsistency appear in these during the pro- 20 inches centers; collar beams, 2 in. x 7in.; studs for fill­
sports are out of the question. Organized nearly gress of the work, it shall be the duty of tbe contrac- ing in outside walls, 2 in x 4 in. , of hemlock; partition 
flfteen years ago, the growth of the club has been slow tors to duly notify the architect, who will make the studs for inside' partition, 3 in. x 4 in. and 2 in. x 4 in., 
and legitimate, and the building of the present club proper adjustments. 

. 
as shown, of hetulock; hip and valley rafters, 3 in. x 7 

house was for the purpose of supplying the actnal The drawings and specifications are to be used for in.; ridge, 2 in. x 9 in.; trimmers and headers, 4 in. x 9 
necessities of the organizat.ion, and providing a house this building only, and are the property of the arcbi- in. Veranda timbers: sills, 4 in. x 6 in.; plate, 3 in. x 
which would adequately accommodate the members tect, and are to be carefully treated and returned to 4 in.; floor joists, 3 in. x 6 in.; rafters, 3 in. x 6 in. , 
and befit the honorable rank achieved by the club. him on completion of the work. The drawings and placed over each post and chamfered; purl ins, 3 in x 
The site selected for the house overlooks Lake Michigan specifications are to be signed by both owner and con- 4 in., about 2 ft. 6 in. from centers and chamfered; 
from a poInt near 31st Street, and is in the midst of tractor, for the purpose of identification. posts 6 in. square and turned as shown. of white pine; 
the best residence district of the city. General Requirements.-The contractor is to furnish all trimming to veranda to be of white pine. 

The plans were made by Robert Rae, of the firm of 11.11 transportation, labor, materials, scaffolding, etc. , The frame to be thoroughly braced at angles, posts 
Rae & Wheelock, architects, who is also a member of for performing the work in the best manner. An to be mortised into sill. girts well framed into posts and 
the club. The intention was to provide a house which materials shall be the best of thtlir several kinds, and beams notched on to sill and girts, etc .. and aU framing 
would combine all the eesentials in the way of club all work done in a thorough and workmanlike manner, to be done in a substantial manner and to the satisfac­
rooms, and at the same time furnish an unusual area to the true intent and meaning of the following speci- tion of the architect. 
of bal�ony and observatory space for the use of mem- I fications and accompanying drawings, which are in- Cross Bridging.-Bridge each tier of beams with two 
bers durin!t the summer months, when aquatic sports tended to include everything requisite and necessary I rows of cross bridging to each tier except attic, which 
are in progress on the lake. The site is so command- to the proper and entire finishing of the worl., not\\'ith-I will have one row, with 1 in. x 2 in. stuff. 
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THE FARRAGUT CLUB HOUSE, CHICAGO. ROB.RAE,J� Architect. 
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SUPPLEMENT TO THE SGIENTIFICAMERIGAN-ARCHITECTS AND BUILDERS EDITION-FEBRUARY 1887. 

A SIXTEEN HUNDRED DOLLAR COTTAGE. �H.BEERS,Architect. 
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Headers and Trimmers.-All headers and trimmers 
to be 4 in. x 9 in. properly framed together, leaving all 
openings of sufficient size for the finish of stairs, chim­
neys. etc . •  and in no case allow the wood to come with­
in 1 %  inches around chimneys ; care must be taken in 
framing. so that important timbers will not require 
cutting for chimneys, heater pipes, plumbing. etc. 
Cross furring for first story ceiling of 1 in. x 2 in. stuff. 

Exterior. Work. 

Sheathing_ -Cover the whole frame and roof with 
square-ed ged hemlock sheathing, free from large loose 
knots, laid with �lose joints and thoroughly nailed to 
frame. 

Building Paper_ -Cover the sheathing of all outside 
walls and roofs with best sheathing paper, carefully 
tacked on and lapped three inches, and neatly fitted 
around all openings. dormers, gables, etc. , in roof. 
Rosin-sized sheathing paper to be used. 

Clapboardillg. -Put on best quality of clear, dry 
white pine clapboards, all laid perfectly even gauge of 
not over 4 inches : cut close joints against all casings, 
etc. , and all well nailed to every stud, with nails set in 
for puttying. 

Corne1' Boards. -Casings, bands, etc. , to be of the 
width as shown on drawings and about 1;l4' in. thick, 
and all other trimmings to be as shown on drawings. 
All this work to be of well seasoned white pine free 
from large loose knots, etc. 

Vem nda.-All posts to be turned as shown, rail and 
brackets. cornice, etc. , as shown. The veranda roof 
to be laid with narrow tongue and grooved stuff bead­
ed on one side, laid close and well nailed. All to be of 
white pine. 

Lay the floor with tongue and grooved white pine 
flooring about 4% in. wide, blind nailed and laid close. 
Construct steps as shown, 1� in. tread, J8 in. rise, to 
have cove under nosings, etc. Case under veranda 
floor down to grade level with latticework as shown. 

Shingles.-Where shown on elevations, shingle out­
side walls with good quality of 16 in. sawed white pine 
shingles, laid to the weather about 5% in. and applied 
in the best manner, as shown ; cut the butts of shingles 
octagonal for the second story, as shown on side walls. 

Roojing.-Carpenter shall frame and construct accord­
ing to drawings and sections, etc. , all roofs in the most 
thorough manner, all thoroughly spiked and braced. 
Do all the necessary framing as required for gables, 
chimneys. etc. , provide and fix the ends of rafters of 
size as shown, and cut to the forms shown, all to be 
well nailed to main rafters. Also provide and put in 
place, as shown on section, a gutter with moulded face, 
well nailed and supported, of white pine, and pitch 
the water to points indicated for leaders. 

Make all the moulded cornices on gables, etc. ,  as per 
details furnished. and all other work in gables, etc. , as 
shown on elevations. Make cresting, etc.,  as shown 
out of lJ.4 in. stuff, and furnish all turned finials as 
shown. 

Shingles to be put on in the best mauner, properly 
laid, joints broken, each shingle to be well nailed, and 
to stand away from angle of valleys 1% in. These 
shingles to be of best quality white pine and laid about 
4% in. to the weather. 

Windows and window frames to be as shown on draw­
ings, made in the ordinary manner, with boxes for sash 
weights, to be of well seasoned white pine, weather 
lapped meet.ing rail, and to be double hung with the 
best hemp sash cord and cast iron weights. Cellar 
windows and w indows in gables, as shown, to swing 
and made water tight. 

Glass.-All the windows in first and second stories to 
be glazed as shown, with clear. double thick, American 
sheet glass. The glass for sashes i n  roof and cellar to 
be glazed with single thick sheet glass. Provide and 
hang to all windows on first and second stories, outside 
blinds. in two folds with rolling slats, hung with hinges 
and secured with proper fastenings. primed before 
coming to the building. Do all other outside wood­
work shown on drawings, but not particularly men­
tioned. 

Interior Work. 

Flooring.-Lay all flooring in first and second stories 
with white pine flooring. tongued and grooved, not 
over 5 in. wide and well nailerl to beams and free from 
large or loose knots, shakes. or other bad imperfections. 
All fll)Orinlt to be tongued and grooved, �nd laid close 
to the outside wall. closing up all spaces completely. 
All joints to be leveled off smooth. 

Base Boards.-There will be a 9 in. base board on first 
and upper floors, with moulded top. 

Doors and Architraves.-All doors and window open­
in� to have a 4 in. architrave. with turned corner 
block and base block high enough to receive the full 
base, all to be thoroughly nailed and put up in the best 
manner For inside of closets a plai l l  casing to be used. 
All windows on first and second stories will be finished 
down to sill with apron piece. 

Doors.-There will be a glazed front door, as shown 
on elevation, 1% in. thick. All doors on first and second 
story and attic shall be four panel flush moulderl, 1 %  
in. thick, and of the sizes marked on plans. Closet 
door to be 1� in. thick and moulded on one side. 

C1osets. -All closets on second story one row of shelves 
and the necessary number of closet hooks. 

Portable Coal Slides.-Construct a portable coai 
slide to fit ce)]ar window, of J8 in. plank, and made 
so that they can be taken out and in with ease. 

Coal Bins, etc.-Construct bins in cellar with hem­
lock boards as usual. 

Main Staircase.-To have 1 in. riser, 1� in. tread, 
tongued and grooved together. Treads to have nosing 
with cove under, finished work of stairs to be put up 
after plastering is finished and dry ; wall strings to be 
1% in. , top edge moulded to correspond with adjoin­
ing base. All to be of best white pine. 

Newels, Rails, and Baluste1·s.-To be as shown on 
section, and details to be of selected dry white allh, all 
to be properly secured. Main newel turned, sma)] 
newels turned, balusters turned as shown on section 
and details. 

Privy.-Build a privy 5 x 7 feet where directed, with 
seat, covers, etc.,  to be of the usual height inside, roof 
hipped and shingled, window inside about 20 inches 
square, swinging sash, and glazed with single thick 
glass, paneled door, with butts, lock and bolt, exterior 
walls shingled eaves moulded. 

Tinning. -Use the best I. C. charcoal tin for all hips, 
ridges, valleys, gutters, dormers, etc . ,  the side of each 
sheet painted one coat before laying, and all valleys, 
hip�, gutters, etc. , painted three coats before the shin­
gles are put on. 

Gutte1·s.-Line the gutter of main roof, and run the 
tin up under the shingles at least 10 inches ; bring the 
tin over the face of cornice and tack it down and well 
soldered. Do all necessary tin flashings and top of 
window caps, etc. , and do all other necessary flashing ; 
go over the work, and stop all leaks after other crafts­
men, and leave everything tight. 

Leaders.-Put up and properly connect with gutter 
a 4 inch tin leader in front of house from main roof, 
with the necessary curves, bends, breaks, etc . ,  to con­
vey the water from the gutter. Have suitable shoes at 
bottom, to throw the water away from the building. 

HARDWARE. 
Locks.-The main entrance and vestibule doors to 

have mortise locks with keys, said doors to have imita­
tion bronze fronts, butts, and knobs. All other doors 
on first and second stories to have mortise locks with 
white porcelain trimmings and iron loose joint butts. 
All outside bed -room doors to have mortise bolts on 
second story. Rim locks to all closet doors. Furnish 
all the necessary locks, keys. butts, drawer-puUs, etc., 
of imitation bronze. 

Sash Locks. etc.-Furnish to all outside windows on 
first and second stories improved sash locks of imita­
tion bronze. 

Sash Pulleys, Weights, and Sash Line.-To all win­
dows suitable size sash pulleys, best hemp line and 
weights, etc. Furnish all hinges and fastenings for out­
side blinds. 

Closet Hooks, etc.-Furnish all necessary closet hooks, 
black japanned. 

Furnish all other hardware necessary to make this 
building complete, of a quality as above specified and 
carefully put on. 80 that all doors will lock and be in 
good order when left. 

PAINTING. 
Furnish all material and perform all labor for the 

full completion of all the woodwork. All lead and oil 
must be of the Atlantic White Lead Co. 's make. All 
woodwork must be thoroughly cleaned off, sandpaper­
ed. cracks and nail holes stopped with putty, knots 
properly killed. and wood work free from dirt and . dust. 

First Story.-All woodwork on first floor to be paint­
ed three coats of such colors as directed by the 
architect. 

Second Story.-All woodwork in second story to 
have three coats in two colors, as directed by the 
architect. 

Newels, Balusters, and Rail to main staircase to 
be fllled with patent wood filler properly applied . rub­
bed down, and cleaned off, and finished with two coats 
of hard oil finish. 

OUtside Work.-Paint all outside woodwork in­
cluded in this specification, including all roofs, etll . •  
three coats of best white lead and linseed oil paint of 
such colors as the architect may direct, and all work 
both inside and out must be to his entire satisfaction. 
All paint and varnish spots to be cleaned off of walls 
and floors at completion of the work, and all left in a 
perfect state. 

PLUMBING. 
Furnish all materials and perform all labor re­

quisite and necessary for putting up and com­
pleting all the plumbing work in a thoroughly work­
manlike manner, according to drawings and specifica­
tions. 

All water pipes must be so put in that they can be 
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where shown in kitchen, with cold water supply and 
brass cocks. and waste through a 2 inch lead pipe with 
trap and trap screw, and connected with 2 inch iron 
waste pipe running to cellar. Make all the proper 
cold water connections. 

Pump and Supply Pipe.-Set in kitchen, alongside 
of sink. a double-acting pump, and make all the ne­
cessary connections with 1 inch galvanized iron pipe 
from well. 

12,600 SUBURBAN COTTAGE. 
CHAS. E. HEBBERD, ARCHITECT, 62 BROAD ST • •  N. Y. 

This illust.ration represents one of five detached 
cottages erected at East New York. The contract for 
entire work, including painting and plumbing. was 
given out at $2,600 each. The building has a frontage 
of 21 ft by 30 ft. 6 in. deep, and a one story extension 
10 ft. x 18 ft. Height of first story. 10 ft_ ; second story. 
9 ft. 6 in. Attic left unfinished. but with sufficient 
height and light to admit of finishing two good sized 
rooms if wanted. Cellar under entire building, 6 ft. 
6 in. high. Foundations above ground of brick laid in 
red mortar ; all cellar openings furnished with hlue­
stone sills, outside cellar steps and coping of bluestone, 
chimneys furnished with bluestone cap with flue open­
ings cut out. 

Lathing, plastering throughout in two coats. and 
hard finished cornice in parlor, dining room. halls. and 
front bed room . Timber of frame of spruce. Frame 
covered with mill-worked sheathing, put on diagonally. 
this covered with heavy rosin-sized sheathinlt paper, 
and then inclosed with 6 in. clear beveled clapbor,rds. 
Shingles with ornamental ends placed where shown. 
Posts of porch and railing turned. Floors throughout 
of white pine, 5 inches wide. Inside finish of white 
pine with moulded pilaster, finish with corner and 
base blocks. 

Doors throughout paneled ; 1% inch room doors, l;l4' 
inch closet doors. Windows glazed with double thick 
French sheet glws. with marginal lights of cathedral 
glass in upper sashes ; outside blinds throughout. 

Kitchen providerl with sink and wash trays. Chair 
rail on walls of dining room. Picture mOUldings 
throughout. Slate mantels in parlor and dining room. 

.. I I I  .. 
Tin Roofing Platell. 

If the foundation of a building is paramount in con­
struction, as doubtless it is, the roof which is to pro­
tect the whole edifice is only second in importance. 
The qualities of tin as a roofing material rank high. as 
may be amply proved by the great popularity it has 
attained during the past few years. Convenient in ap­
plication, durable, and very economical, it has gained 
in favor and is now employed to a far greater extent 
than any other material throughout the country. 

Of late, tin roofing has been severely attacked on all 
sides. With the competition of these days and the 
consequent reduction in the price of roofing of this 
description. much of the material has been of far in­
ferior quality to that produced in former years. With 
the lowering of price, we get a corresponding reduction 
in the quality of the material, so that at the present 
time the market is stocked with tin plates, many of 
them of so inferior a quality as to be wholly unfit for 
their purpose. 

Under these circumstances, it is a pleasure to refer 
to the plates of Messrs. Merchant & Co_ , of No. 525 
Arch Street. Philadelphia. who have also offices at New 
York and Chicago. This well-known house issue the 
first quality of plates in the market, under the name of 
.. The Gilbertson Old Method. " They are of far greater 
weight than usual, averaging 1 20 pounds for each bOl: of 
I. C. 14 X 20, and have an extra thick coat of uniformity 
and quality. To prevent fraud and guarantee that the 
purchaser shall get what he is paying for, eaeh sheet is 
stamped with the name and thickness of the metal, and 
thus the owner and architect have insured the proper 
performance of the contract by the builder, in this im­
portant respect at least. 

We have not space here to show the material gain 
from a pecuniary point of view, effected by the use of 
a good quality of roofing, but that it is the truest 
economy in the end there can be no doubt. 

The house of Merchant & Co. has long been identi­
fied with the best quality of tin plates, and no better 
proof could be had of the justice of this than the fact 
that their goods were chosen, after undergoing the 
most thorough and severe tests, for the White House 
at Washington, and this at a price higher than that of 
their competitors. 

We have had enough of bad roofs and more than 
sufficient of the grumbling of builders, owners, and 
architects at the poor quality of tin plates. Let them 
use the �oods of MesRrs. Merchant & Co. , and see that 
they are properly laid, and there will be no further 
cause for either the one or the other. 

readily got at at any time for examination. All lead -.. -..... ..., ....... ------

pipes to be secured with hard metal tacks and screws, THE Richmond Weather Strip Co. , Richmond, Ind , 
and all lead waste connections to iron pipes to be l report an unllsulllly good trade for 1886. They have 
made through brass ferrules. Iron waste pipe to have sold over 20,0(:)0 of their strips for bottoms of doors, and 
joints calked with oakum and run with molten lead. 200,000 feet of Excelsior rubber stripping for sides of 

Sink.-Furnish and put up a. galvanized iron sink, doors and for windows. 
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A N  ENGLISH COTTAGE. emery, No. 5 H, and the lubricant simply water, which 5. All varieties of non-mechanical traps are more 
We give from the .A1·chitect an elevation of "Thought they had found as efficient as oil or turpentine, and easily affected by back pressure than by siphonage. 

Cot," an English cottage for Mr. W. Norman Marshall, m uch less troublesome. 6. The ball traps were not affected by back pressure, 
Brentwood, Eng. The building is to occupy a limited Thus the workman was able to drill thirty to forty but by siphonage. 
piece of gl'Ound. We give a small plan of lower floor. holes per hour, the drill being run at 2,000 revolutions 7. The Sanitas trap withstood siphon action better 
The others will be readily understood. The architects, per minute, and the drilling of forty holes through the than any of the patent traps, but was easily affected 
Messrs. H. & E. Marten, have endeavored to utilize to one-eighth inch glass using up about one inch of the by back prElssure. 
the best advantave a limited frontage. One spacious tube. Mr. Towne added that it was important to keep 8. The sewer ail' is more liable to enter unawares by 
room is obtained on the ground floor capable of division I the emery well washed and cleaned, that is, with the back pressure through the seal of the trap, because the 
by sliding partition ; also small kitchen, scullery, and dust removed from it which results from the abrasion I seal remains unbroken. 

of the glass. 9. Difference in friction of iron and lead pipes made 
For small holes, Mr. Stetson could conceive of nothing no apparent difference in the effect on the traps. 

.. :---�--�-------. 

PLAN OF LOWER FLOOR. 

larder. Five bed-rooms are obtained on mezzanine, 
first, and second floors, together with bath-room,water­
closet, and box-room. A hall with fireplace, and an 
additional sitting-room over, are now in course of erec­
tion. The materials used are red bricks. The roofs 
are covered with reu t iles, which contrast pleasantly 
with rather more than the usual amount of white paint. 
The spaces between framing in gables are filled in with 
dark rough cast in cement. 

• I .  I • 

better than the diamond drill. 

Dralu Pipe Trap •• 
In the convention of the American Institute of Archi­

tects, held in New York city, Dec. 1, 2, and 3, a report 
was presented by Mr. Glenn Bro wn, architect, Wash­
ington, D. C.,  on the subject of experiments in •• Trap 
Siphonage. " 

The investigations relating to this subject were car­
ried out at the Museum of Hygiene of the Nayy De· 
partment, at Washington, D. C . 

The experiments have been conducted with the view 
of obtaining sim ply facts, without the ulterior object of 
introducing some patented article, where commercial 
interests are concerned. There were tests made of ex­
isting systems of trap ventilation, and patented traps 
that claim to need no ventilation. In testing the dif­
ferent forms and manufactures, the fixtures were sub­
ject.ed to a strain eq ual to what they would receive in 
actual use, and also strains more severe than ordinary 
uses, and intended to cover unusual demands. To 
quote from the report : " The majority of the experi­
ments have been made to test the power of the traps 
to resist siphonage and back pressure produced by the 
column of water passing down the vertical pipes. The 
question of first importance is : Does ventilation P1·0· 
tect the deal of t1'aps in 01'dinary ftse � "  Ninety-nine 
tests of vent pi pes and traps are recorded in the report, 
" in all of which the yent pipes were open and a posi­
ti ve effort was made to bre:tk the seal of the traps, " 
except in " the first experi ment, when the fresh air i n­
let at the foot of the soil pipe, and the opening at the 
roof, were closed, in th is way subjElcting the traps to 

Drilling Holes In Plate Glass. the greatest IItrain which they could possibly have to 

The l6.st vol ume of the " Transactions of the Ameri. resist, for either siphonage or back pressure. " The de­
. ductions arrived at, according to tests, are as follows : can Society of Mechanical Engineers, " recently issued, 

contains a discussion on the best method of drilling 1. The seals of yentilated traps are safe against si-
phonage and back pressure. 

. 
holes i n  plate glass, which contains some points of in-
terest to our readers. Mr. Durfee mentioned his suc- 2. The seals of unventilated traps are never safe from 

siphon action or back pre8sure, cessful experience in drilling . holes three-sixteenths 
of an inch in diameter through gla8s plates about except in deduction four. 

3. The vertical \"ent should be one-eighth of an inch thick, by the use of an ordinary 
three inches, with a four inch bow drill, with spirits of turpentine as lubricant. 

The holes were drilled from one side until the drill soil pipe. 
4. Traps connected on a hori­just punct.ured the opposite side of the glass ; then 

zontal pipe and fixtures dis­the glass was tu rned over and the holes finished by 
charging on the same level into 

drilling from the opposite side. 
Mr. Oberlin Smith recorded fair success with a 

horizontal pipe apparently have 
no effect on unventilated traps. very hard drill and the same lubricant in drilling 

holes one -half inch in diameter in plates one-quarter 
of an inch thick ; but instead of turning over the 
glass, he put a piece of perfectly flat cast iron under 
the glass, with a little piece of paper between, clamp­
ing all. firmly togeth­
er, and permitted the 
drill to puncture the 
iron a l ittle. 

• • • • • 
BIT AND SQUARE LEVEL. 

The very trite saying, •• Necessity is the mother of 
invention," is verified again in the birth of the little 
article illustrated in this column. Every mechanic 

BIT AND SQUARE LEVEL. 

realizes the necessity of boring with precision ; but the 
methods for doing so have not been easy, or always 
reliable. 

The article shown here is made of brass, and has three 
pairs of V slots, in either of which the shank of a bit 
will lie; and when secured by the thumbscrew, accurate 
boring can be done Vertically, horizontally, or at an 
angle of 45°. Another use of this ingeniolls device can 
be made by attaching it to one leg of a framing square, 
thus forming a substitute for a spirit level, while the 
other leg of the square will indicate an exact plumb 
line. The Stanley Rule and Level Co.,  New Britain, 
Conn. , are the manufacturers, and hardware dealers 
keep them for sale. 

. , .  , .  
Top and Bottom Flanges oC Wrough' Iron Beams. 

It is obvioU!; that if twelve tons per square inch were 
the ultimate tensile strength of wrought iron, such 
beams should have the sallle quantity of material in 
both their upper and lower flanges. This is, however, 
not the case ; the ultimate tensile strength is consider­
ably greater-viz.,  nearly twenty tons-while the ulti­
mate compressive strength is sixteen. The top and 
bottom flanges should thus be i n  the proportion of six­
teen to twenty, or four t.o five, i. e.,  the bottom flange 
should be four-fifths of the top flange for both to fall 
simultaneously, which is just the reverse of cast iron, 
where the lower flange is required to be six times 
greater .than the upper on similar grounds. With 
wrought iron work, where riveted plates are used, the 

b o t  t o m  alone is 
weakened by the riv­
ets passing through 
the plates, the top 
remaining uninjured 
ItS regards com pres­
sion, and on this ac­
count (neglecting the 
rivets in the calcula­
tion) little differen�e 
is practically made 
in the area of the top 
and bottom flanges 
of such girders.­
Edwin Cla1'k, in the 
..Architect. 

• • •  

Mr. Ashworth re­
ferred to the remark­
able efficacy of the 
sand blast steam jet 
in d l' i 1 1  i n g holes 
through glass, and 
Ml·. Towne stated 
that that was, un­
doubtedly, the best 
method where the 
work is to be done 
in large quantities 
and can be sent out 
to be done. But for 
doing the work in 
small quantities in 
one's own establish­
ment, he instanced 
the method employ­
ed in the works of 
the Yale & Towne 
Manufacturing Com· 
pany for d r i  I I  i n g 
h o i  e s seven-six· 
teenths of an inch in 
diameter t h r o u g h 
glass one· eighth of 
an inch thick. The 
best tool f o r  t h e  
work was found to 
be a brass tube five 
one-hundredths 0 f 
an inch thick, the 
cutting agent being THOUGHT OOT, BRENTWOOD, BNGLAND.-B. " E. MARTEN, ARCmTBCT8. 

AN incidence win­
dow for l i g h t i n g  
basements, vaults, 
etc. , has been pa­
tented by Mr. Isidor 
Schoenberg, of Bal­
timore, Md. It is 
composed of a frame 
with a parallel series 
of glass blocks . of 
right-angled triangu­
lar shape, with their 
long sidE:s in the 
plane of the frame, 
the blocks project­
ing upwardly to ex­
pose their two sides, 
80 as to give the 
greatest amount of 
ex p 0 s e d  reflecting 
surface w i t h 0 u t 
shoulders, while the 
faces of the prism 
are readily accessible for cleaning. 

© 1887 SCIENTIFIC AMERICAN, INC.



28 
DESIGN 'FOR A 12,000 COTTAGE FOR GEO. GABLE, ESQ. 

EDWARD KENT, ARCHITECT, BUFFALO, N. Y. 

This house is situated in Lancaster, Erie County, N. 
Y., and was built complete for the above cost. The 
original contract price was $1,900, but additional 
plumbing put in by owner 
brought the price up to $2,000. 
-Building. 

• • •  
The .&rehltectaral . League. 

SOME N OTES AND COMMENTS 
ON ITS SECOND ANNUAL 
EXHIBITION. 

BY OUR SPECIAL CORRESPONDENT. 

thedral, was, to say the least, ratber astoniFlhing. If 
variety was the Ultima Thule, it was certainly attain­
ed. If any connection could have been established 
by such an allowa,ble architectural feature as a transi 
tion of style of some building in America from some 

FEBRUARY, 1 88 7. 

ville School. both of Massachusetts, and a school and 
chapel of Chicago, Illinois. 

A great many designs of churches were exhibited , 
but they were so scattered among the foreign sketches 
and couna-y hOUieB that no one could have brought 

away an intell igent concep­
tion of their number and 
cbaracter. If otber buildings 
of a cla.ss, sucb as club houses, 
country residences, city ware­
houses, and others, had been 
arranged so as to have been 
studied by comparison and 
grouping, the profession itself 
would have been as greatly 
benefited as its clients. The 
fertility of resource and in­
genuity of conception dis­
played by tbese drawings 
were so great as to avert all 
danger of monotony or com­
monplace by tbe ordinary 
methods of grouping. The 
writer is enough of a Philis­
tine to believe that if an ex­
hibition of drawings. paint­
ings, or statuary is gotten up 
with the purpose of making 
a showy effect, witbout at­
tempting to be inl!tructive in 
any particular, the spectacle 
ought to be treated as a show, 
and not as an exhibition hal­
lowed by the name of art. 

The League is an associa­
tion of gentlemen who are 
interested individually and 
collectively in architecture as 
an art. Its membership com­
prises architects, a r t  i s  t s ,  
s�ulptors. painters, engravers, 
decorators. draughtsmen. and 
a few art amateurs. Its pur­
pose is for mutual improve­
ment in tlie technical and 
!esthetic arts, and it has faith 
to believe that so long as its 
membership is confined to 
persons who have some ap­
preciation for art, it will con­
tinue to be successful. Its sec­
ond annual exhibition was 
held this year at the American 
Art Galleries, in conjunction 
with the Salmagundi Club 
and the American Black and DESIGN FOR A $2,000 COTTAGE FOR GEO. GABLE.-ED. KENT, ARCH., BUFFALO, N. Y. 

Some of tbe most interest­
ing drawings were groups of 
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White Societies. The exhibition was opened 
on Monday. the 10th of January, and closed 
Wednesday evening, January 26th. The 
daily press of tbe city, in their meager and 
uninteresting notice!!, spoke of it in lauda­
tory terms, and concurred in the desira­
bility of such an undertaking. At its first 
exhibition the drawings were of too technical 
a character to obtain the attention they 
werfl entitled to, and some dissatisfaction 
was expressed at. the result; but this year 
it was quite evident that better work bad 
been done by the jury in its selection, 
although the efforts of its h anging commit­
tee were far from successful. The one hun­
dred and eigbty-nine drawings exhibited 
almost as great a variety in subject" style, 
and execution as the quarters of the world 
frOID which they came. While the subjects 
chosen to represent the League were excel­
lent and interesting of themselves. almost 
every one, it must be confessed that the 
juxtaposition of detail sketches from Fon­
tainebleau with Canadian court houses, 
Nantucket sketches, and cemetery gateway 
competitions looked rather kaleidoscopic. 
The suddden jump, for instance, from a New 
York printing house to a noted French 
cathedral, and from there to a chapel in 
Brooklyn, and back again to Europe, with­
out any bridge, to Durham Castle and Ca-

1 

. _-. 
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building in Europe. the studied contrast would have 
succeeded in distinguishing the contiguous drawings or 
designs. If the various sketches from France . such as 
the Manoir de la Houblonniere, the sketch of Rouen, 
the very interesting bits of detail from Fontainebleau. 
tbe Amiens Cathedral, the quaint sketches in Nor­
mandy, the church tower of Darnetal, the Paris street 
scenes, the Roman monuments at St. Remy, and other 
sketches from France, had been placed in a group, """'----1 
they would have furnished ample variety and at the 
same time a sequence of contrast that would have 
heightened the interest in aU of them. The same 
remarks will apply to tbe remarkably interesting but 
widely distributed sketches from Italy. There were 
enough to have made an effect.ive group from Rome 
itself. The colored scraps of decoration from the Vatican 
were rendered in the highest style of artistic color 
work. and they alone were worthy of an hour's study 
of anybody's time. 

The favorite Venice was well represented, such as 
the Palazzo Greco, the Grand Canal, St. Mark's 
Square, and others. Carrying out the thought of some 
inter-relation, it would have made an effective group to 1------1 
ha ve placed the various designs of school buildings in 
such proximity as to have invited a comparative exam­
ination. Tbe advantages of such an arrangement will 
be apparent at the mere ment.ion of the designs sub· 
mitted, viz. : The American School of Classical Studies 
in Atbens, the State Normal School and the Lawrence-
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what were styled alternative studies of 
country bouses. The transitions were readi­
ly discernible and pleasing, and the differ­
ences sufficiently accentuated, but they 
would have been more attractive and com­
prehensive if the architect had furnished 
drawings of his plans of the interiors that 
originally accompanied them. 

Many of the drawings sbown were the 
originals of illustrations which have ap­
peared from time to time in this and other 
architectural journals. We looked in vain 
for any signs of tbe architectural future ; 
but as this was only the second exhibition 
of the League, perhaps it was unfair to have 
looked. but certain tendencies were discov­
ered. and may be pointed out. As an in­
stance of adaptation to the local needs, we 
noticed the study of a design for a city 
house. in which a Philadelpbia architect 
had planned a corner house so that its prin­
cipal rooms were lighted as well as a Lon­
don drawing-room. It needs no prophet to 
predict a phenomenal success for the archi­
tect who can build a house on a twenty-five 
foot city lot. in which every room is abun­
dantly lighted. The subject of light led to 
the discovery of the large number of plans 
which contained designs of square-beaded 
Tudor-Gothic windows, the upper bars so 
high up as to make of the topmost sections 
a set of transoms. grouped together as in 
t.he modern English style. Wbile this may 
look decidedly like a tendency toward such 
window construction, it might have been 
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only a series of coincidellces. and if it was the former, 
it is worthy of being recorded. 

The general symmetry of the roof lines was quite no­
ticeable. and must be ascribed to a studied effort on the 
part of our architects to make them so. Taking each 
design separately. without any reference to the coun­
ter·effect of its neighbor upon itself, it gave every true 
lover of art progress a pleasure to note the symmetrical 
arrangement of contrasts. not a mere vulgar, weari­
some balance of parts, but a recognition of the wid�r 
inter-relationships of constructive and decorative fea­
tures. and in this  very recognition we hail the promise 
of a bright future. 

As the late Mr. Ferguson has rightly said, the present 
unsettl�d state of architecture is a misfortune to the 
art. The causes lie deeper than architects can control ; 
they cannot cbange the spirit of an age, but they can 
adapt themselves ta its greatest needs, and in many 
ways can indicate by their works what ought to be 
done. 

One of the best means of crystallizing anti educating 
architectural taste is the annual exhibition of designs 
of current work; and if the best good of the profession 
is desired, rather than an opportunity for a display of 
personal vanity, these exhibitions must be conducted 
upon such a wide and l iberal basis as to afford an in­
structive lesson rather than a passing spectacle to those 
who take the trouble to attend them. It is our people 
as a people who need cultivation in the arts, and not 
the architect, who has spent the most preciouR years 
of his youth and his life in acquiring that broad and 
fundamental culture which the world willingly ac­
knowledges belongs to him because of his profession. 
Where so much that has been done has been well done. 
it is rather trying to have to say it might have been 
done better ; but the tendency to exhibit perspective 
sketches without the keys to them, viz. , the plans. 
elevations, and f'ections in detail, is a reprehensible 
one. and should not be countenanced by the League. 

There can be no doubt that every architect desires 
to see the art of building elevated to a fine art.  and to 
reach that stage it must possess proportion and expres­
sion. It may be that some of us who visited the ex­
hibition are deficient naturally in the power of per­
ceiving beauty, or that we lack the truest refin�ment 
in form, color. or modulation of light and shadow ; but 
if we have any such perception, be it never so little, it 
can be cultivated by being appealed to, and until it is 
brought to flome visible state of culture. architects and 
the people at large may look in vain for the dawn of an 
American style of · architecture. 

Notwithstanding our restrictions upon the manner 
in which so much good material was displayed. it re­
mains for us to say, and with pleasure, that the wide­
spread interest manifested in their work ought to en­
due the League with new vigor, inspire them with 
noble purposes, and urge them on enthusiastically to 
higher and better work. 

.. . . , . 
TURTLE shells may be softened by bot water, and if 

compressed in this state by screws in iron or brass 
moulds, may be bent into any shape, the moulds being 
then plunged into cold water, 

A.n A .nerfean Coaster. 

The loftiest spars at the South Street piers below 
Wall Street recently were the three masts of the new 
schooner William W. Converse. fresh from Hanscom's 
yard at New Haven, where she was launched on Dec.  
Iii.  An examination of the Converse shows the wonder­
ful progress made in the construction of coasting ves­
sels in the last few years. Although under the present 
rules of measurement the Converse registers 708 tons, 
she will carry 1,200 tons of cargo, quite as much as 
the square-rigged ships of a few years ago and fully 
as mnch as the average bark of the present time. She 
does this on a draught of 15� feet of water, and she 
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needs a crew of only nine men, all told, or about one­
half the number carried by a bark, She is 180 feet 
long on deck, 37 feet 8 inches wide. and 18 feet deep. 
She was modeled by Warren Nettleton, and bel' own­
ers, among whom is William Converse, president of the 
Winchester Arms Company, assert that flhe will not 
only outcarry. but outsaiI. the coasting fleet every day 
in the week. An examination of her lines and a look 
at the amount of cargo she carries show that there is 
some foundation for the confidence of her owners. 
Besides this, she is as handy as a. yacht. and. for that 
matter, quite as handsome. 

29 

The dimensions of a vessel of  this kind are not unin­
teresting. Her spars are from 9.t to 93 feet long. Her top­
masts 56 feet. Her spanker boem is 70 feet long. and 
her jibboom 60. The fore and main booms are 48 feet, 
and all gatJs 46. It required 5,000 yards of canvas to 
clothe her. Her frames are white oak and chestnut, 
and she is ceiled and planked with yellow pine. As a 
salllple of her strength, it may be said that from the 
bottom of her keel to the top of her keelson the logs are 
piled up eight feet high. It took ten tons of bolts 
to hold them together. Sbe is the second vessel fitted 
with the patent 

'
tubular steering wheel, which is a. 

model of st.rength and beauty. 
The Converse is noticeable for her finish as well as 

her strength. The lllouldings and panels of her cabin 
are in cherry, walnut, and ash. beautifully contrasted. 
The floors are carpeted with Oriental rugs an inch 
thick. There is a set of solid silver on the sideboard 
and no end of rich and beautiful decorations about 
the bulkheads. The curtains before the berths are of 
silk, and the furniture of the after cabin is upholstered 
in silk also. The house forward is divided between the 
cook and the crew. Although Jack will have no silk 
curtains before his bunk, he will find a lot of comforts 
which be seldom finds in coasters, and which he will 
like mucb better than silk hangings. 

The Converse is commanded by Captain James M. 
Seaman, a Saville man. In all matters pertaining to 
the handling of the ship, he is the boss, but it is pretty 
plain to a visitor that in domestic matters his handsome 
little daughter Maude, a lassie of eleven years, is the 
ruler: Captain Seaman formerly commanded the 
Tingue, a famons schooner, and little Maude sailed 
more thousands of miles in her than she is years old. 
Maude helped lauuch the Converse by breaking the 
wine bottle over the knightheads in the preRence of 
5,000 enthusiastic flpectators. The state room which 
this young sailor girl calls her own is as large as the 
captain's, and quite as handsomely decorated. 

A friend of Captain Seaman told a. reporter that the 
Converse cost $38,000-a figure that compares with the 

I cost of a square-rigged vessel of equal capacity in a I way likely to make old-fashioned ship owners open 
their eyes. The Tingue, which Captain Seaman com­
manded last, paid twelve per cent net proflt while he 
was in her. The Converse is expected to do rather 
better, in spite of the hard times. One reason for ex­
pecting this good fortune, the captain says, is that he 
found upward of sixty horseshoes while superintend­
ing her construction, and he picked them all up and 
stowed them away. He never passes a derelict horse-
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shoe. He owns one-eighth of the new vessel.-N. Y. 
Sun. 

• • • • •  

'l'HE construction of sash windows forms the subject 
of a patent issued to Messrs. Vaclav Klan and Rudolf 
Seitz. of Prague, Bohemia, Austria-Hungary. The 
invention is for windows having an upper and lower 
outer and an upper and lower inner sash, all the sa�hes 
being mounted to slide and to swing on pivots. and 
counterbalanced by weights in such manner that they 
can be swung inward on hinges to facilitate cleaning 
or repairing. 
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IJrIPROVED DOOR CHECK. 

This simple device is for arresting the motion of a 
door while being opened and for fastening it in an 
open position. The base plate is formed with a lOngi­
tudinal slot extending through the greater portion of 
its length, and has at one end a right angled arm, 
formed with a chamber for receiving an elastic buffer. 
In opposite walls of the slot are formed series of diago· 
nal slots, inclined away from the buffer, and to the 
slot is fitted a latch having, near its center, trun­
nions, which may be placed in any pail' of diagonal 
slots, according to the thickness of the door. The 

mNXLE &I JEFFERY'S IMPROVED DOOR CHECK. 

weight of the latch is so distributed that, normally, 
the end next the door will project above the plate and 
into the path of the door. The door check is secured 
to the floor with the buffer at the point where it is de­
sired to arrp.st the door when opened, and the trun­
nions of the latch are placed in a pair of the slots, so 
as to leave a space between the end of the latch and 
the buffer, about equal to the thickness of the door. 
When the door is opened, it glides over the latch, as 
shown in the sectional view, Fig. 2 ; and when the door 
has passed the latch, the lighter end of the latter rises 
ill front of the edge of the door, and holds it in an 
open position, as.shown in Figs. 1 and 3. The latch is 
operated by gravity alone, and the check is not there­
fore liable to derangement. 

This invention has been patented by Messrs. W. A. 
Hinkle and F. C. Jeffery, of Galveston, Texas. 

. 4 8 '  ... 

THE ST. PAUL ICE PALACE. 

The general form of the palace resembles somewhat 
a Latin cross. It will cover about 42,000 square feet, 
being 217 feet long by 194 feet wide. The grand cen­
tral tower will be octagonal in shape, 50 feet in diame­
ter and lor; feet high. The building will be a roofless 
shell, the surrounding walls averaging 23 feet in height. , 
The main entrance wil l be in the form of a triumphal 
arch, surmounted by a sitting figure of King Borealis 
with his attendant bears (rampant) at either hand, alI I to be carved in ice. This archway will be 16 feet wide 
and 15 feet high. The wall 
will be 9 feet thick. The 
wing forming the foot of the 
cross, in which will be the 
main entrance, is circular in 

form, 95 feet in diameter. Each of the other wings, 
forming the head and arms of croBS, will also ter­
minate in an entrance, but of minor importance. The 
whole affair will be pleasing in effect and magnificent 
in proportions. 

Our engraving is from the N01·thweste1·n . Architect 
and Improvement Record. 

Plain Wall Paper Cor the Sick Room. 
In a recent lecture on nursing, Miss KeIinan illustrated 

the need of having the walls of hospitals of a quiet and 
unobtrusive color, by telling an anecdote of a patient 
-an old gentleman-who was heard continually mut­
tering .. Fourteen up, thirty-five across. "  This fact 
arrested the attention of the doctor and:nurses, who ex­
amined the room and ultirnately found that the pat­
tern of the papar was divided into squares of fourteen 
up and thirty-five across. When t.he old gentleman fell 
asleep he was quietly removed to another room, where, 
the wall paper being of a neutral tint, he quickly re­
covered. - The Hospital . 

• 4 . '  .. 
Explo81on of Wood Do.t. 

We take from the Ohio State Jou1'nal the particulars 
of the recent explosion that occurred at the Columbus 
Buggy Co. 's works. 

The catastrophe occurred in building No. 4, on Front 
street, being the west portion of the works, and the 
building just erected as an engine and boiler room on 
the lower portion, with the Backus dust arrester on the 
top fioor. This is 2 0  by 40 feet, and was put in at great 
expense, being used to collect the dust from all parts of 
that building by means of shaft!1, the action of its ma­
chinery drawing it up to the arrester and shaving 
vault. From there a great chute extends to the engine 
room below, divided into two apartments. All is 
made fire proof. Through this chute the shavings and 
dust from above are swept at proper times, falling to 
the engine room, where they are burned. There are 
two doors, one in each apartment of the chute, open­
ing into the engine room. Into one the shavings lall, 
and that door can be opened without danger, but the 
other should never be opened while the dust was be­
ing thrown down from the vaults above. An examina­
tion shows that disregard of this was the cause of the 
disaster, and all of the theories previously published 
are entirely wrong. It appears that at the noon hour, 
while the machinery was not going, Joseph Brown, 
colored, went into the arrester as usual to sweep it out 
and throw the dust down the chute. While he was 
thus engaged the fireman below, in violation of the 
rules, is said to have openeo the door of the apart­
ment into which the dust was falling. As he did so 
the dust puffed out in greater qnantities, covering 
him and filling the engine room. The furnace fire is 
but six feet away, and the dust, which is very com­
bustiblEl, and being so fine as to act almost like powder, 
made, as it were, a train, which ignited and carried 
the flames to the chute, thus causing the explosion. As 
the force of the explosion shot up through the chute 

THE ST. PAUL ICE PALACE. 
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graph wires and poles. Brown was blown into the air 
and fell on the roof of another lower building, where 
he crawled from the debris, badly burned and with 
considerable skin torn from his hanGS and neck. He 
subsequently died. 

The damage was confined to the walls of the large 
building, its roof, and roofs of the lower buildings. 
Loss, $3,00 0. 

.. . . .  ., 
COMFORT AND STYLE TOO. 

So long as it is the fashion for ladies to wear bustles 
of the pronounced amplitude now favored by so many 

COMBINED STOOL AND BUSTLE. 

of the fair sex, we do not see why the fact may not be 
taken advantage of to introduce an invention calcu­
lated to make it con venient for them frequently to rest 
from the fatigue of long standing or walking. Such, 
at least, we presume to be the idea of the inventor of 
the device shown in the accompanying illustration, for 
which a patent has recently been issued. The trans­
formation the style has effected in the appllarance of a 
lady properly fitted out in walking costume is some­
thing really wouderful, and we are not surprised, 
therefore, that several other inventors have rushed into 
the same field, with devices which would not other­
wise have been thought of. 

Sliding Bllnd8. 

Mr. William Willer, of Fourth and Cedar Streets, 
Milwaukee, Wis. , has lately issued a series of very 
complete catalogues of his patent sliding blinds. fold­
ing blinds, screens, and screen doors, all of which are 
represented in a great variety of designs. 

The patent sliding blinds are made in from two to 
six sections, to move up and down in the same manner 
as the sashes instead of being hung in fold s on hinges. 
The different sections are % in. thick, connected by 
mortise and tenon joints, and are balanced by springs. 
They act independently of one another, and are not 
connected by cords or otherwise. The slats are ar­
ranged to move, so that light may be admitted without 
the necessity of moving ihe separate sections. 

Included within the catalogues are a large num ber of 
full size sections of guideways, stops, and mouldings, 

forming as complete and well 
illustrated a list as we re­
member seeing in some time. 
The prices included within 
the list compare very favor­
ably with those of other firms, 
and we recommend those of 
our readers who use this class 

and into the arrester, thus extending in all directions, I of goods to send for a copy of the catalogues, which 

the roof was blown skyward, and the walls of that por- we believe are sent free of charge. 

tion of the building were scattered in fearful destruc- � • • I • 
tiC" l. The large quantities of brick, mortar and heavy FOR brassing small articles : To 1 quart water add 
timbers fell with crushing force upon some of the half an ounce each of sulphate copper and proto· 

smaller buildings below. doing considerable damage, chloride of tin. Stir the articles in the solution until 

and played great havoc with the telephone and tele- the desired color is obtained. 
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INCANDESCENT BURNER O F  DR. AUER. 

The pecul ial' feature of t.he gas lamp of Dr. Auer 
von Welsbach consists in the incandescence of cer­
tain metallic salts placed in the middle of tbe flame 

of a Bunsen burner. The 

OW INCANDESCENT 
GAS BURNER. 

pri nciple is not new ; it is the 
same as that i n  t,he Clamond 
lamp, in which, as may be re­
membered, tbe incandescent 
substance is formed by a lit­
tle tbim ble of magnesia, 
tbreads. On the other hand, 
the arrangement of the Auer 
burner is  very simple, and 
appears to possess many ad­
vantages. It consists of an 
ordinary Bunsen burner, the 
end of which is covered by a 
hood of cotton or woolen 
tissue washed in a special 
preparation. The h 0 0 d, 
about 6 or 7 centimeters in 
height, is slightly flaring and 
is held by a platinum thread 
which passes around it and is 
fixed to two rods of iron con­
nected with a ring above. 
The longer of the two is 
held by a thumb screw to 
the pipe which supports the 
burner. 

As soon as the burner is 
lighted, considerable heat is 
generated with in t�e hood, 
which, in a few seconds, be­
comes aglow wit.h a whitish 
blue light, remarkable for its 
steadiness and intensi t y. 

It is not perfectly well 
known how the hood is  made, 

but here are a few details from the patent of Dr. 
Auer, which throw some l ight on the subject : Take 
a solution of zircon and nitrate 01' acetate of lan­
thanum or yttrium, and soak in it the woolen or cot­
ton that is to form the hood. The tissue is then 
carbonized, and leaves a sort of network, which is 
applied to the Bunsen. 'fhe net.s thus procured ap­
pear more favorable to the production of light than 
the massive cylinders of zircon tested in 1868 by 
Tessie de Mott�y on oxyhydrogen burners. 

According to the inventor, each hood costs about 
1 cent, and will last 1 ,000 hours, or until the dust of 
the atmosphere is sufficiently incrusted t.hereon to di­
minish the strength of the light. Finally, with equal 
lighting power, the consumption of gas in the Auer 
�urner will be about one-half less than that of an 01'­
' Hnary burner, which should show an economy of 50 
101' 100, but these figures ought to be verified. The 

durability of the hood ought also to be determined by ped for war. He is seated with his left haud on his 
exact tests.-La Nat1t1'e. sword, and about h i m  and on a staircase behind him 

• , • , • are grouped the llIembers of a n egro falll i ly. 'fhe ne-
JOSEPH ECHTELER'S DESIGN FOR A GRANT gress, on whose wrists the fetters are still visible, raises 

1I0NUlIENT. her hands to Grant, praying him to deli vel' her from 
Fourteen com petitive designs for a monument to slavery, while the negro tries to express his gratitude 

General Grant, to be erected in New York, have been by pressing the General's hand, resting his left hand 
sent in , and among these the design of a German who on the forearm of h is deli verer., In the foreground a 
has li ved in America for two years is especially note- tittle negro boy is playing with the broken chains. The 
worthy. Thinking that many of oUl' readers may be in- left face of this portion represents, in high relief, the 
terested i n  the design of Joseph Echteler, we give a scene under the memorable tree at Appomattox, where 
cut of it, taken from the terra-cotta Illodel. General Lee surrendered his sword to the victor Grant. 

The monument is to be about 71 or 72 ft. high, the In high relief, at the right, the artist has shown the 
lower part consisting of a mausoleum. It will cost steps of the White House at Washington. On the up­
about half a million dollars. The memorial is crowned per step Grant is taking the Presidential oath before 
by an equestrian statue of Grant. This represents Chief Justice Chase, while in the background st.and 
the General as commander, riding to battle on a rear- Grant's predecessor, Johnson, and several Senators, 
ing horse, his cloak flying, and his head turned to look as witnesses. The front of the principal part of the 
back, while he points in the direction of the enemy monument bears the inscription, .. Gen. U. S. Grant. " 
with a field glass held in his right hand. The coats of arms of the different States are arranged 

At the four corners of the cap or upper part are four on the under socle. 
female figures representing Peace and Prosperity, In- The mausoleum, which is 59 feet in depth, is provid­
dustry and Invention, Commerce and the Marine, ed in front and at the back with t.hree terraces. The 
Statesmanship and Law. On the front is a battle cap of the monument, the main part of the mausoleum, 
scene,Grant with outstretched sword riding at the head the portals, and the balustrades are to be made of pol­
of a column of infantry, while at the left the can- iahed granite, the foundation of rough-hewn stone, and 
lloneers are busy firing the guns. At the back of this the figures and coats of arms of the best bronze. The 
upper part, the North and South are represented as completion of the work would require about five years. 
engaged in a mortal hand to hand combat, and in the -Illust1"irte Zeitung. 

midst of the confusion of the battle rises the i m posing .. , • , • 
figure of a commanding general of the Southern army. D ....... Cectlo .. by Heat. 

The group in the middle part of the 1lI0111Unent is The disinfection of articles of clothing, and of dwell­

specially well conceived ; two female figures, the North ings, �fter infectiou� ailm�nts, is admittedly one of the 

and the South, gl'asp hands in token of eternal friend- most IllI portant duties whICh at.tends the work of pre­

shi p. The North is represented as having beautiful I venting disease. A recent report of the medical officer 

classic features and wearing the Phrygian cap--she is  of the local government board, London, presents the 

laying the palm branch of peace on the shattered wea- entire question of the destruction of germ life in a new 

pons of war ; while the South is characterized by fea- aspect, including, as it does, a memoir on disinfection 

tures of the Southern type an d light cloth ing the by h eat, from the pen of Dr. Parsons. The degree of 

figure being partly nude-she is laving a laurel w;eath dry heat necessary to kill the germs of disealSes well 

at the feet of an eagle  whose outst;etched wings spread known to be infectious was first investigated. The 

over the scene. The backgl'Ounll of this pl'inci pal bacilli  of splenic fever, for example, were killed by ex­

group is filled with an arch i t ectural design of arches. posure for fi ve minutes in a dry heat ,-arying from 212° 
On the opposite side of this  part of the monument is to 2 1 8° F. , but their spores did not yield to two hours 

the figure of General Grant in unifol'lu llnd fully equ ip- at 220°. One hour at 245°, and foul' hours at 220°, 
achieved the result. SOllie very remarkable practical 
instances are given of the difficulty with which dry 
heat penetrates such articles as hedding, blankets, and 
pillows. For example : A thermometer enveloped in a 
rol l of flannel, placed in a hot air bath at 212°, only 
rf'gistered 130° at the end one hour ! Dr. Parsons de­
monstrated by numerous experiments that steam at 
or above 21 2° possesses a very much greater power of 
penetrat.ion and disinfection than dry heat, and that, 
where actual steam cannot be employed, moistening 
the air of  the heated chamber materially reduces the 
time required for efficient disinfection. Apparatus for 
thus treating the clothes, etc. , of the sick poor ought 
to be a feature of the l llunicipal arrangements of every 
city. 

ECHTELER'S DESIGN FOR THE GRANT MONUMENT, NEW YORK. 
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A PRETTY COTTAGE FOR $1,000. slight reaction manifes; in 
-
the s�a�� - c;�ze �ay be I or 

-
lll�mentulll to the swinging pendululll, cal'l'ying it 

The precise figures of the estimate for this pictur- short l ived, and the return to the bea uty of the un- m uch or little, according to the size. It was a sur· 
esque and tasteful d welling, as given by the designer, adorned may mark an abandonment of all false prise to see how small waves could do work ; that is, 
Prof. U. W. Hart., of New Haven, Conn. , are $936.32. methods and inaugurate a period of true artist.ic little swells, which would swing the bucket but a few 
This must be regarded, pf course, as the minimum development among the people and their leaders in inches, would deliver a corresponding amount of water, 
price ; and in carrying out the plans most persons, un- art ?-N. W. A.1·chitect. frequently in drops rather than i n  a stream. Another 
less in especially favorable localities, will find it diffi- , • , • , • lesson was learned by constructing the bucket eleven 
cult to stop short of $1 ,200 ; but we put the figures at I WAVES UTILIZED TO PUMP WATER. i nches wide. At first, when a stream came sufficient 
$1,000 as the least for which we should wish to under- ' I send herewith a description of a wave-operat.ed to fill the bucket, there was not only a large waste of 
take its erection for ourselves. fOl'ce pump I com,tructed last summer, to supply my power, but great danger of destruction of the ma-

The entrance hall, not being large enough for a re- cottage wit.h water, at Thousand Island Park, St. Law- chine. Six inches proved to be the best width. For 
ception room, is placed on the side, where its front door increase of po wer, increase in length is preferable. I 
and staircase are nearest to the work-room, and to I am well aware that such apparatus might not be as 
the parlor as well. Under the front stairs are stairs i practical as a windmill where heavy seas are liable to 
that lead to the spacious cellar, which runs under the I occur, as the construction of the piece to stand the 
whole bouse. On entering into the kitchen, it  will be shocks would be expensive. In this experiment the 
found that it is both kitchen and pantry, and in the cost was not one-q uarter that of a windmill, while the 
various closets surround ing will be found places for apparatus was out of sight. S. B. P ALl\IER. 
every article used in these two rooms, right where they 4 , • , .. 
are needed. Near the portable range is a closet for all THE NEW ACADEMY OF ART IN JtIUNICR. 

the stove and iron mongery of the house. Between The new Royal Academy of Art in Munich, a splendid 
the kitchen and dining-room will be found, next the monumE'nt consecrated to the arts of peace, has lately 
floor, three drawers for table linen, opening i nto the been completed . In consequence of serious disputes 
d ining-room ; next above is one drawer for spices, etc , between the Ministry and the Legislature, the money 
opening into the kitchen, and close by the mixing ta- received as indemnity for the Fren ch war was with-
ble, which is in front of the window : and over th is last held for a long time from the object ior which it was 
drawer are shelves for dishes, opening from both to be expended j but finally, after a period of ten years 
kitchen and dining·room, and i nclosed with doors on had passed,  the last scaffolding disappeared, and the 
each side. At the left of the window is another inclosed newest monumental building of the Bavarian capital 
closet for provisions of all kinds. Between the windo w appeared in its imposing beauty. It is built in the 
and the door opening to the back of the house is a ta- noble style of the Italian Renaissance. The great ar-
ble inclosed below for the flour barrel. In this com- I chitect Gottfried v. Neureuther created for himself a 
bined kitchen and pantry, all drawing out of the table proud monument in this, which will probably be his 
aud traveling to and from the pantry, bringing and re- last great work. 
turning the articles three times per day, is avoided HOW TO RUN A PUJtIP BY WAVE FORCE. The choice of the site, on the north side of the city, 

The little parlor of this house is i ntended to be the fam- near the triumphal arch, was, at first, considered un-
ily sitting-room, and the kitchen and dining-room are rence River, N. Y. The water was delivered through fortunate ; but as the city has grown rapidly in this 
so arranged that the family work can be done in them a three-quarter inch pipe, 200 feet, with 40 feet eleva- direction, all former fears that the Academy would be 
without observation. The dining-room communicates tion to tank. The power was obtained from the mo- too remo�e have been removed. 
with both the other rooms in such a way that it will be mentum of the waves, whillh proved ample. Broad steps, flanked on the right and left by the 
warmed from them sufficiently for its proper URe. The first method by which I endeavored to obtain ramp, lead to the portal of the middle building. which 

The second floor will be found to be planned with the power was by a float upon the water, which ope- is richly ornamented by plastic groups. (Minerva 
equal care. A small stove in the upper hall will  add great- rated beautiful ly when detached, but when required crowns the building. and on either side of her are the 
ly to the comfort of all the chambers ; and the hall, with to work, very little power was developed. I then allegorical figures of Poetry and Science.) The impos­
itt! closet, will make a very convenien t sewing-room. hung a shaft, about six feet long, from supports an- ing staircase forms a worthy entrance to this crad le of 
But those who wish can utilize this space for a bath- chored in crihwork, as shown in t.he sklltch, and Munich art. By the great door of the main building, 
room. From this hall, stairs ascend over the other from the shaft sus pended three arms, three feet long. as well as by the doors of the wings, the lofty first story 
stairs, to a commodious store-room in the attic. Each Suspended from the end arms was a plan k trough, is reached. This contains all the halls for sculpture, 
of the three chambers is provided wfth a closet and two six inches wide. Practically, the apparatus represent- the beautiful antique hall,  part of the preparatory 
windows, thus securing good ventilation. ed a !>ix foot wheel, like the paddle wheel of a steam- school of the Academy, and the archives. An elegant 

The height of the ceilings is 8� feet in the clear in er, with barely one bucket, and that havi ng a trough- staircase leads to the upper gallery, which sweeps 
the first, and 8 feet in the second story. l ike section. A cross arm at right angles projected along the entire extent of the building, forming an art-

The purpose of this design, to state it briefly, is to frol11 the central arm, to which was attached the istic perspective. Here most of the studios of the 
make a home of which its occupants may be proud , p ump. The incoming wave would ;impart its force professors, the s('hool for copper-plate engraving, the 
even though it be situated in painting and composing class-
the midst of more pretenti- rooms, and the hall of archi· 
ous and expensive neighbors. tecture are 1 0  c a t  e d . The 
--Amer. B-uilde1·. schools of the different mas-

• • •  
STAINED WOODS. 

Probably the most artistic 
and sensible craze that ever 
reigned among and over archi· 
tects and their clients was 
that for the use of woods in 
their natural finish, but this 
has had its run. However, it 
took so deep a hold, perhaps 
because it was really artistic, 
the reaction is but slight, and 
there succeeds a craze for =l F ' � 
stains which extends to woods w=-� � E�:--=:=-l 
The principal sufferer will bu 
oo.k, the most durable and. 
one of the handsomest of 

bith"", =tonched by ","nt . I_II: �" I�= III,': , ' :...-1,'--' 
American woods, " Antique- �!���::jiiE��:j�r�i_ oak " embodies almost a1 
much toadyism as a coat 0 J' _ . ,-
arms, and is quite as repug I 
nant to a refined Americani 
taste, for its use seeks to con 
vey the idea that its possess 
ors have an unbroken family 
record reaching so far back 'li' 
that age has stamped its im-
press upon their furnishings 
handed down from father to 
son in good old aristocratic 
style. Moreover, all such at­
tempts at beautifying nature's 
most perfect workmanship 
are unsuccessful. We have 
become so accustomed to 
stained cherry, few know that 
this wood is not red. red as 
the setting sun.  and certainly 
many architects do not ap­
preciate the elegance of grain 
and color and marking shown 
in its natural state, The same 

-P (7Pl:n 
6: 0'.« \j1 0, 

is true of many other woods. 
Shall we not hope that the 

"'ltON'}' t>1,l.;vATJOX, � 

� 1 1  � � '" 0 
--1 5 
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tel's, and the nature class­
rooms, are in the next higher 
story, in the pavilion s, and 
even in the basement. This 
high school of art possesses 
no assembly and exhibition 
hall, unless we can apply that 
term to the council chamber 
of the college, on the first 
Hoor. 

The erection of this beauti' 
ful building is due principally 
to the energy of Piloty. Dur­
ing almost the entire period 
of the directorship of the dead 
master. efforts were being 
made to obtain ·this much­
wished-for home of art in­
struction. It is s('arcely a year 
since the celebrated d irector, 
with the institution under his 
care, moved into the new 
rooms, where his uncompleted 
work, .. 'l'he Death of Alex­
ander the Great," was begun. 
To-day a younger man, with 
a name long known to artistic 
circles, F. Aug. v. Kaulbach, 
conducts the school. 

The Munich Academy has 
a high place to fill ; for it  
must prepare a new ground 
from which a fresh artistic 
life must spring. The disci ­
ples of art flock to the Munich 
school from all parts of the 
world, and carry its fame 
back with them. The R C­
commodations of this palace 
of art already seem too limited 
to receive all the believers, 
and yet this Bavar i a n  Mecca 
of artistic youth has only just 
been completed. -lllustrirte 
Zeitung. 
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34 
ILLUSTRATIONS OF GERlIIAN COTTAGES. 

The house is the embodiment of the sentiment of the 
people ; and while city houses are, to a great extent, 
affected by the influence of foreign culture, in all 
countries-and especially in Germany-the national 
house is that of the present, for it is necessarily in­
fluenced by the conditions of the national agriculture 
and the village life. As the Germans have always, 
since the time of Tacitus, preferred country life, they 
take special interest in the architecture of the old 
German houses. 

The dwellings of the old Germans described by 
Tacitus are easily recognized in the modern structures 
of North Germany. The German buildings were not 
separated by a court and garden, as were those of the 
Romans ; the whole establishment was under one roof, 
and the house was partly dug out of the ground-as is 
still the case in some villages of Northern Germany­
and there were steps leading down into the interior. 

4 

7 

Such houses (see Figs. 2 and 4) are still to be found in 
Westphalia, Hanover, Pomerania, Mecklenburg, and 
Schleswig-Holstein. In the Holstein house, t.he smoke 
arisng from the fire has to find its way out through 
the door, or penetrates the grain which fills the in­
terior of the immense roof. 

The Wendish house resembles that of Saxony. It 
has a smaller hall, in which the hearth is placed, but it 
is customary to arrange a large living room back of 
this, which is lighted by side windows at the expense 
of small rooms. This plan is also followed in the South 
German peasant houses. The entire establishment is 
under one roof, hut the dwelling is separate from the 
barn and stable, which have their particular entrances. 
Any one who travels through the B lack Forest will 
notice the houses with great interest. Sometimes they 
are sheltered in the valleys, where they seem almost 
colossal as they spread under their pyramid -like roofs ; 
and again they appear on the slopes of the mountains, 

8 

FEBRUARY, 1 887. 
Creep ••• &, o f'  Varnl.h. 

We often meet with this trouble, especially in light­
colored gears, where oil has been used in the colors, 
and in almost every case where oil and varnish are com­
bined in the varnish and color. One way to get over 
the difficulty is to give the job two coats of the true 
color, and then a light coat of pure varnish without any 
in ; but when you cannot take the time for that, and 
are compelled to have your varn ish and color strong, 
you can adopt the following two plans, which we have 
found have answered the purpose. As creeping is 
caused principally by sweating, which' throws off from 
it instead of attracting to it, we must try and get rid of 
that false tack, which is nothing but a thin crust of oil 
held in its place by the other ingredients in the color, 
j ust as gold sizing standing over night exposed to 
sulphur from the stove will have a thin coating of suI · 
phur ; and although you might lay the gold on, and to 
all appearance it would be all right, yet if you attempted 

6 

1. Holstein Pe&88Ilt Honse. 2. Westphalia and Saxony Pe&88Ilt House. 8. Schleswig Peasant House. 4. Frank Peasant House. II. Swiss Peasant House. 6, South Germany (Black Forest) Peasant House. 7. Fnrther 
Pomerania Peasant House. 8. Thuringia·Frank Peasant Honse. 9; Wendish Pe,,�ant. Honse. 

ILLUSTRATIONS OF GERMAN PEASANTRY COTTAGES. 

With the migration of the races began the contest half hidden by the trees. These Black Forest houses 
between the styles of houses used by the different are three stories high. In the basement, the walls of 
races. The various types of houses are shown in the which are masonry, are the stables ; the second ·story 
accompanying cuts, taken from the latest edition of is built of wood, and contains the living rooms and 
Meyer's " Conversations Lexikon." The form of chambers ; and above that, in the great roof, the grain 
house built by the Franks has gradually come to be is stored. 
that most used. In this style of house the interior is In several of the Swiss cantons, the same roof covers 
divided into different rooms, and the apartments for the dwelling, the stable, and the barn, but in these 
the people, the cattle. and the provisions are not houses two stories are used for the d welling. These 
grouped under one roof around a middle space where stories are reached by outside stairs and corridors which 
all kinds of work are done, as . in the houses of other are protected by the roof. In the Berne district, the 
German races, but the various compartments are kitchen is in the center, as in the Saxon houses ; but 
separated by partition walls, the stable and barn being in central Switzerland and in the mountainous dis­
provided with special entrances. tricts the dwelling, stable, and barn are separate build-

In the dwellings of Westphalia and Saxony, the ings. This use of separat.e building!t- is also found in 
housewife, from her central position by the hearth, or the Thuringen-Frankish houses, such as we see in 
from her sleeping place back of the same, can keep her Thuringen, Hesse, the Palatinate ,  and Rhenish Prussia. 
eye on her children and servants, her Cattle and horses, Here the buildings are arranged around a court which 
watch the cellar, garret, and living room, and st.ill go they completely inclose. 
on with her spinning and cooking. Near the principal In upper Bavaria the stately and solitary buildings 
house are smaller houses for the fleld hands, the look like wooden fortresses, and, in fact, many of the 
gardener, or the aged parents. These are built on the medimval castles of Sout.hern Germany were built on 
same plan as the larger house, but are smaller. to the same plan as these peasant establishments.-fllu8-
correspond with the lesser needs of the occupants. trine Zeitung. 

to wash it off, you would flnd the gold would leave 
solidly. 

The oil in the color acts in conj unction with the var­
nish j ust the salDe ; the oil, being lighter in body than 
the varnish, rises to the surface, and, although seem­
ingly hard, has that false gloss and tack which ID nst be 
taken away before YOll can proceed. Where you can­
not with safety rub it off, without running the risk of 
marri ng the looks of the job, take castile soap, and, 
instead of rubbing it, wash it. It is best., if you can, 
to take each part separate, except when you are var­
nishing, which in that case involves the washing of 
the whole jdb at once. You should always wipe off 
with a medium damp chamois skin, one not too dry. 
so as to .reta.in enongh dam pness t.o insure safety. 
Even after you have gone th rough the above, if, after 
all your trouble, you still fi nd places that have prob­
ably been missed or slighted in the wash ing. and detect 
the ·creeping, just throw a little pure water into your 
varnish, stir up thoroughly, and proceed _ j ust as you 
would if you had no trouble. Sometimes the creeping 
will occur in spots, and C8,n, in striping, he stopped by 
breathing heavily upon the place, running over it at 
once with the stripe.-Carriage Monthly. 
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A FEVER HOUSE. 

In the annual report of the New Hampshire State 
board of health for 1886, Dr. A. H. Taft, of Winchester, 
reports that on May 5, 18=5, a lady patient gave birth 
to a son. Convalescence protracted. Child " brought 
up " on bottle ; deranged condition of bo wels from the 
first. Mother and child in a miserabie condition for 
two months. Upon examination, the sink drains and 
the well were found to be separated by but about six 
feet of very porous earth , as may be seen i n  the i llus­
tration. The condition of both patients remained un­
im proved until the use of the water on the premises 
was discontinued, and this was broup:bt about only by 

--:;:: 
A FEVER HOUSE. 

calling the attention of the State board of health to 
the condition of a1fairs. -Sanitary News. 

• I . '  • 
One Rea.on why Paint Chip. oft' .. rom aronnd the 

Spoke. In 'Ile Hub •• 

We are often asked by parties who ought to know for 
themselves, why paint chips off of the hub and along 
the edges of the spokes. They claim that they have 
used the best material both in the leads and oils, and 
yet they have that trouble. We ourselves have often 
seen jobs that have been out but a short time, and all 
gone in spots ; the trouble has been caused in nearly 
every case by careiessness : 1 st, on th e part of the wheel­
maker who made them, and 2d, on the part of the 
painter or apprentice who primed the wheels. The 
wheelmaker was careless, because he failed to clean all 
the glue off when he drove the spokes. It does not an­
swer the purpose to claim that he took his sponge 
and, dipping it into the warm water, washed it off. 
He did not get it off as thoroughly as he should. 
In using his sponge once or twice, he will find 
that he has thoroughly impregnated it with the 
glue, and instead of removing the glue he has 
merely spread a thin, almost invisible, skin over 
the hub. The wheel goes to the paint shop and then 
falls in to hands of an apprentice to prime, and unless 
there should be an extra large piece adhering to the 
hnb, he fails to see anything wrong, and without fur­
ther investigation proceeds to cover the skin of glue with 
his oil priming. The wheel stands around quite a "luf­
ficient time to allow the 
priming to dry before it is 
ready to be finally painted, 
although the oil and lead 
has not been able to pene­
trate through the glue. He 
thinks because he can sand 
it off when he gets it, it is 
right. The wheel is fin­
ished and goes out into the 
weather. As soon as the 
dampness from any cause 
strikes through the pai nt, 
it loosens the skin of gl ue, 
and away goes the paint, 
especially if the job sees 
hard driving. 

makes his mistake. He should be thoroughly satisfied I of sandstone, and there is a great difference in the 
as to the proper condition of the job before he proceeds " grit," some being coarse and some fine. Often seve­
any further. III order to be so satisfied, he should ral different degrees of " grit " are found in the same 
carefully sandpaper the wheels all over, and especially quarry.  There are many quarries along the shores of 
between and around the tenons on the hub. H e  should the Bay of Fundy. The reason stone is taken from 
examine his paper, and if any hard spots appear on under the water, when there are many quarries a little 
the paper, with a smooth , glazed appearance, he may distance from the shore, is because the best stone 
depend upon it that there is glue upon the hub, and comes from the bottom of the bay, where it is covered 
should see that it is all removed. When his paper at high tide. 
brings the wood away with it in a fine dust, he is then • I • , .. 
all right., and not before. FOLDING STEP LADDER. 

In regard to the edges of the spokes, that is prin· The accompanying cut represents a folding step lad­
cipally caused by the .  party who brings the job up. der, opened and closed, made of hard wood and inge­
For instance, if he has been in the habit of cutting his 
edges through every time he has prepared the job for a 
coat, and failed to oil the exposed places, the colors 
that are placed on top at those places have no found a­
tion or anythin g to hold them, and, consequently, as 
soon as they are brought into contact with the atmo­
sphere, they are quickly destroyed, the life dried out, 
and they are d ropped off by friction through vibration 
in driving, or rubbed off through washing. The edges 
should never be cut through in the first place. There is 
no necessity for it if ord inary care is exercised, but if 
they are by any means exposed, they should always be 
rubbed over wi th a little pure oil. It is not particular 
about the oil drying before the next coat is placed on. 
That would take up too much time. The coat can be 
put on immediately afterward, without any danger, as 
it does not require the places to be soaked in the oil, 
only rubbed . It is never good policy to compel an ap­
prentice to so hurry in priming as to slight the job to 1 
get it done. Better use a little extra time and do it  
right, than to meet with trouble afterward.-Carriage 
Monthly. 

.. ,  . . .  
Tile Grlnd.tone Iudu.try. 

A correspondent of the Portland Transcript gives a 
RURSELL'S FOLDING STEP LADDER. 

de�cription of a visit to the Bay of Fundy and along niously bolted and braced in such a manner as to form a 
its shores, where the grindstone quarries are located. strong, com plete, useful, and hand y ladder. 
The superintendent of the quarry says when the tide When folded it occupies a space of only four inches, 
is out his men go down on the rocky shore and work so that it may be put in the pantry or behind any door 
out near the water. At low tide the men on the shore where it will be out of the way, and yet be within con­
drill some holes in the ledge, put in powder, and blast venient reach, thus saving the trouble of searching the 
out great pieces of rock. When the tide rises again, cellar and garret, and perhaps finding the ladder in 
they tloat out some big logs and empty barrels over the yard in a condition unfit to be brought in the house. 
where the loosened rocks are. When the wat.er goes This compactness is of advantage to dealers, owing to 
down again, they fasten a big rock to the raft with the small amount of space occupied and the low cost 
heavy chains, so when the tide again rises it lifts up of transportation. When used by painters, it can 
the raft and the rock with it. Then they tow it as easily be carried under the arm, and for use as an 
near the shore as they can. If it is the right kind and article of household furniture it can be converted into 
size for a millstone, sometimes it is allowed to lie there . a very neat hall rack. 
until the workmen, with stone chisel and hammer, Th is invention has been patented by Mr. H. C Rus­
work it into proper shape. At other times, by means sell, of 240 Robert Street, Toronto, Canada. 
of a derrick, it is drawn out on the wharf. Then it is 
rolled on a track and hauled to the factory. 

At the great stone factory the large piece of rock is THE WISTARIA. 

placed on a carriage, and. with a saw similar to the up- (w. SINENSIS.) 

and-down saw in a mill, the rock is sawed into great How much a simple building may be beautified by a 
slabs of the right thickness for the grindstcne. T h e  good climber is shown by our engraving of an old wis­
saw does not have teeth, but wears its way through taria on a modest cottage, the office of Mr. Virgo's 
the rock with the aid of sand and water, which are nursery. The tree was planted by Mr. Virgo nearly 
continually poured on. Then the slabs are taken, a fifty years ago, and, judging from its vigor-for the 
hole made in the center, the edges trimmed off with a engraving shows only half its extent-it seems to 
chisel, and the whole placed on a kind of lathe, turn- promise end urance for perhaps another half century. 
ing it until it is true and the edge SIDooth. A grind- The crop of blossoms was this year not a very full one, 
stone that " wabbles " is not worth much. as was the case with most of the wistarias in the dis-

The rock from which grindstones are made is a kind i trict. In a year of good bloom the little bouse looks 
almost smothered with the 
pretty lilac bunches.-17/.e 
Garden. 

• • •  

The remedy for all this 
is very simple. If the 
wheelmaker would use two 
sponges, instead of only 
one, when he washed the 
glue off, and have the sec­
ond sponge used only in 
fresh water, apart from 
that which he has in the 
glue kettle, he would avoid 
all the trouble. The ap­
prentice, 0 r w h o  e v e  r 
primes them, should not 
take it for granted that, 
because it looks clean, and 
he cannot see anything out 
of the way with it, it is all 
right. That i"l where he WISTARIA ON M:R. VIRGO'S HOUSE, WONERSH, SURREY. 

THE recent development 
of the Mount Lyell gold 
discovery b i d  s f a i r  t o  
eclipse anything of the 
kind hitherto found in 
Tasmania, and even to 
rival the famed Mount 
Morgan of Queensland, the 
value of which is counted 
in millions. Mount Lyell 
is about seventeen miles 
northeast of Macquarie 
Harbor, on the west coast 
of Tasmania. F u r t  h e r  
prospecting has revealed 
to some extent the extra­
ordinary richness of the 
deposit. It would appear 
at first sight to be a dike 
formation ; but its explora­
tion so far indicates that 
it is of hydrothermal ori­
gin, like the celebrated 
Mount Morgan mine. Sev­
eral assays have been 
made, giving magnificent 
re�ults. Three are known 
that were respectively at 
the rate of 164 ounces, 187 
ounces, and 348 ounces to 
the ton. 
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THREE CITY HOUSES. 

The block of city houses illustrated was designed by 
applied with a brush on dry stonework. The spirit 
volatilizes, and the congealing of the rest forms a skin 
as thick as the stone is impregnated. Two coats are 
usually sufficient." Such protection is not so essential 
in our drier American climate. but in exposed locali­
ties, as at sea sh'bres, it may bl> desirable. 

Projecting or " l1ush " window-sills, though consider­
ed IIlsthetic, absorb the rain through the brick joints, 
and permit water to drip upon the walls below. They 
are, therefore, highly objectionable. 

J. Averit Webster, architect, 110 E. 125th Street, New 
York city. They have been erected on the north side 
of 1 33d Street, between 5th and 6th A venues, for James 
O'Kane, Esq. The fronts are rock-faced Connecticut 
brownstone to the parlor 11001', and above Philadelphia 
pressed brick, with brownstone and terra cotta trim· 
mings. 'rhe cornice is entirely of terra cotta. 

Prof. Reclalll, in orde1- to secure healthful houses, re, 
commends : 1 .  The mortar should not contain much 
sand, and should be made fresb.from day to day. 2. No 
building with stone and mortar should be carried on in 
whIter. 3. The stones used Should never be dipped in 

An English sanitary authority says that dripping 
roofs are a very common cause of dampness in the soil 
in immediate contact with the walls of dwellings. Many 
a house without a basement 1100r, and otherwise dry and 
healthy, is rendered quite unfit for habitation from this 
cause. It will be frequent.ly observed that the rain fall­
ing on the roofs of cOlmtry mansions is allowed to drip 

While the j udicious use of terra cotta has given an 
ornamental impl'ess to the fronts, the most striking and 
pleasing features are found in the round­
arched doorways and windows of the 
parlor 1100r, and the triple windowli! of 
tile second and third 1100rs. The win­
dows with the stone balcony, in the mid­
dle house. not only please the eye from 
without. but make the room they light 
the pleasantest in the house ; a room that 
will receive the full benefit of the sun­
shine, even in mid-winter. 

Stained glass is employed in the win­
dows of the front sufficient to give a 
pleasant effect. yet not to that extent 
that becomes tiresome to the eye. The 
front doors are of cherry and light oak, 
with carved panels. Moulded stained 
glass is substituted for the upper panels 
of the doors. 

The interior is arranged in the follow­
ing manner : Dining-room, 11x18, in front 
of basement; kitchen, 13x15, in rear. The 
remainder of the basement is occupied 
by stairway, pantry, closets, etc. The 
parlor 11001' contains two parlors and 
staircase hall. A bay window nine feet 
wide and four feet deep. the full height of 
the room, opens into and forms a part of 
the rear parlor. This room is provided 
with a butler's sink, and communicates 
with the kitchen by a dumbwaiter. 

On the second floor are two large rooms 
(each with a separate dressing-room, pro­
vided with marble top washstand and 
ample wardrobes) and a bath-room. The 
middle house has three sleeping-rooms on 
the third 110or, and each of the others 
four. 

Dining-room, parlors, and entire second 
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upon and soak into the g-round adjacent 
to their walls, owing to the absence of 
proper eaves-troughs, down pipes, and 
water-tight outlets ; and if we examine 
the dwellings in most of our country 
towns and villages, it will be found that 
the same condition prevails with them 
even in a greater degree. It is in the 
absence of precautionary measures to 
secure a healthy base to the dwelling that 
.. dry rot." which owes its name rather to 
the effect produced than to the cause, 
takes root. '.rhis much dreaded enemy is 
generated in a damp, close, and dark at­
mosphere ; and when once in existence it 
seems to rise with extraordinary rapidity 
from its bed, and spread vigorollsly 
through till! ber and walls in all situations, 

: +�. - := = := = = =: = = - :: = = ::. �:. = = = 1= �itt:?;�:��l:��� 
L III a 4. Ii 6 8 9 '(0 U :l.�. "l '14 .. 15 ut 1 1'  1 M  19 20 2 1 22 every town. It is as follows : " Every 

1 .  Pompey's Pillar. nea� Alex­
andria, Egypt, 94 ft. 

2. Niagara Falls. New York and 
Canada, 164 ft. 

3. Cathedral (Mmster) at York, 
Eng .• 198 ft. 

4. Bunker Hill Monument. ncar 
Boston. Mass. ,  2'�t ft. 

5. Capit.ol at Washington, D. C., 
287).2 ft. 

6. Bartholdi's Statue of Liberty 
Enlightening the World. 341 ft 

7. St. Paul's Cathedral. London, 
Eng., 360 ft. 

8. Cathedral at Antwerp, Bel­
gium, 403 ft. 

9. Great Pyramid at Gheezeh. in 
Egpyt, 460 ft. 

10. Notre Dame Cathedral at 
Rouen, France. 470 ft. 

11. Cathedral at Cologne, Ger­
many, 510 ft. 

12. 'Vashiugton Monument, 
W d.hingtoll. D. C., 55.� ft. 

13. Old St. Paul's Church, Lon­
don, Eng., 508 ft. 

16. Cathedral at Freiberg, Ger- person erecting a new building shall 
nlllDY, 385 ft. cause all rain water to be so drained or 

17. Board of 'i'rade Edifice, conveyed from the roof of any building as 
Chicago, Ill., 320 ft. to prevent its dripping on the ground and 

18. Big Trees. Calaverus Co., causing dampness in the walls." 

California, 300 to 330 ft. 

19. Central Spire of Cathedral, 
Lichtleld, Eng., 250 ft. 

20. The Monument, London, 
Eng., 20"� ft. 

DEFECTIVE ROOFS. 

14. Cathedral at Strassburg. Ger- 21. The Albert Memorial MOllU-
mallY, 468 ft. ment, London, Eng . •  180 ft. 

15. St. Peter's Church at Rome, 22. Temple of the Sun, Cuzco, 
Italy, 448 ft. Peru, S. A .• 120 ft. 

HEIGHTS OF VARIOUS OBJECTS. 

Neglect of roots is a prime cause of decay 
in buildings. A writer in the London 
BUilder says that " Our roofing, as a rule, 
is probably in a more primitive condi­
tion than any other part of our buildings. 
If we compare the water-tight and dura­
ble protection of the ancient lead roofing 
to the shelter given by either tiles or slate, 

1100r are trimmed in hardwood, kitchen in Georgia 
pine, and third floor in white pine. 

water or lavishly soaked, but merely brushed over with 
a wet brush immediately before laying. 4. Partition 
walls should be filled up with some thoroughly dry ma­
terial. 

we shall see at once how much of the ab­
solute weather-proof efficiency of the building is sacri­
ficed to effect a money saving, which is, of course, a 
very considerable item. Neither tiles nor slates are laid 
so as to be absolutely water-tight. They lap over each 
other, so that in all parts of the roof there is, or ought 
to be, not less than two thicknesses of slate or an 

The houses are heated throughout w.th brick-set fur­
n!tces, and the principal rooms are also supplied with 
open grates. 

Each house is 16 ft. 8 in. wide by 40 feet deep. The 
basement is 8 ft. 4 in. high, the par­
lor 1100r 11 feet, second 11001' 10 feet, 
and third 9 ft. 6 in. 

The cost is about $8,000 each 
house, exclusive of land. 

. .  , 
Sources oC Dampness III Houses. 

BY CHARLES F. WINGATE, S.E. 

A dry house is, abovp. all things, 
to be desired. Pure air, pure soil, 
and pure water are the three re­
quirements for health laid down by 
Hippocrates, and if these could be 
provided in modern dwellings, the 
doctor's visits would be few and far 
between. 

Dampness tends to contaminate 
the air of houses, the lung food of 
the occupants, and thus is doubly 
harmful. A host of diseases, such 
as consumption, rheumatism, ca· 
tarrh. and bronchitis. are fostered 
by dampness of houses. What 
Frances Power Cobbe aptly terms 
the " little health of women " is  
chiel1y due to this cause. They 
spend most of their lives within 
doors, and to a considerable extent 
on the lower l1t)ors, which are most 
affected by dampness, and they 
suffer much in consequence. If our 
houses could be erected on arches, 
8S suggested by Dr. Richardson, 
the ills of humanity would be 
greatly lessened. 

When a house is built of stone, 
the latter should be protected from 
dampness All stone when new is  
mOl'e or less porous, and until it has 
become weathered it will absorb a 
great deal of moisture. An English 
archi tect says : " I  invariably specify that stonework 
shall receive, wheu in a dry state, two coats of a solu­
tioll , the effect of which is to render the surface of the 
stone comparatively impermeable, till such a t.ime, at 
all events, as the stone has had time to weather, and 
form its own skin and natural protector. In fact, wax 
and gum are dissolved in a spirit, and the solution is 

The " saltpetering " of brickwork can generally be 
prevented by adding linseed or any other oil to the 

A BLOCK OF THREE CITY HOUSES. 

mortar, at the rate of a gallon to the cask of lime If 
cement is used in the mortar, an additional gallon of 
oil must be used for each cask of cement. '.rhe incrus­
tation, once formed, can be removed by the use of hot 
water or muriatic acid. but it will reappear by exuda­
tion from the interior of the wall, and usually leaves a 
permanent black or brown stain. 

unbroken thickness of tile ; and so 
long as rain falls vertically, orDearly 
so, it will run from edge to surface 
of tile after tile, or slate after slate, 
and make its way to the gutter 
without entering the roof. But the 
case is altered if we have anything 
of such weather as is frequent in 
more southern latitudes. If a swirl­
ing wind accompany a heavy rain­
fall, it will often carry a stream of 
water up over a portion of a roof. 
Snow at times makes its way up­
ward, by the aid of drifting wind, 
into tiled roofs. Stucco, plaster, 
and rough cast are highly favorable 
to the retention of damp and to 
the progress of decay. Or, again, 
they may admit of a gentle perco­
lation of water between the wall 
and its jacket, which has the same 
effect. The use of bricks made of 
certain kinds of clay, among which 
the gault has an evil prominence, is 
also conducive to damp. 

If any repair is required in a roof, 
and the workmen are allowed to 
walk over it, unprotected by planl,s 
or ladders, the chances are in favor 
of their making two leaks while 
they stop one. The mere weight of 
the man, if allowed to come directly 
on a tile or slate, will very l ikely 

crack it. Again, a nail or 
peg left out, not to say a 
pick of a slater's hammer, 
is quite enough to lead to 
the sagging of the roof, 
and to the general increase 
of damp and ad vance of 
decay. 

PRECAUTIONS AGAINST DRY ROT. 

Besides taking precautions against dampness of 
foundations and soil .  it, is important to prevent possi­
ble dry rot in tbe timbers of a house. This may be ac­
complished by securing a thorough circulation of air · 
around all woodwork and by coating all the timbers 
which have to be buried in the earth with coal tar or 
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some silllilar substance. In  a pa.per recently read be- I air flues from the chemical laboratory passed under the Sugar III lUortar. 
fore the Cryptogalllic Society of Scotland, by Mr. Young' l b�se�ent floor to th� �ou.l. ai� extr�t sh�f�, .dra wing l'u the Editor of the Scientific A me1'-iean : 
an architect 01' Perth, on . .  Dry Rot Fungus tn Houses," WIth It the ground aIr In Its ImmedIate VICInIty, thus On readiIJg your ' article in December edition on 
he said : " 1 . Wood is necessary for the first production I relieving lhe pressure upon a certain area. .. Sugar in Mortar," I am reminded of a circumstance 

. of the root of the fungus. 2. The wood after a time 'rhis arrangement I have found to work very satisfac- I had entirely forgotten. 
bec·omes exhausted of (ts nourishment ror fungus, Ilnd torily in my own practice ; but it is essential to have In 1861 my father was having an old country house 
when this is the case the plant attached to it dies. 3. openings made at different poin ts to admit fresh air relllodeled. 'I'he outside walls required a removal of the 
Where other conditions are favorable, free ventilation from out doors, so as to cause a circulation, otherwise plastering. By some means the plasterer had gotten 
is not against its growth ; on the contrary, a draught the flue will not draw. Cellars in most country dwell- behind with his work, and the painters were at his  
aids it  by dispersing its spores. 4 .  Upon good, perfectly ings are damp, and in many cases even wet. They are heels, so to speak, with the last coat of plaster not yet 
d ry, healthy wood i c  Will not readily take root: ; but if closely sealed in winter to exclude the cold, oftt'n by on. Desiring the plaster to dry very quickly, so as not 
it gets good root in dampish wood, its growth will ram· banking around the windows with stable manure, and to delay the painters, he mixed some common treacle 
i ry over fresh dry wood, and prey upon and destroy its rotting vegetables are store<l in them until they become in the plaster. 
tissues, thus ruining; it for structural purposes. 5. The sources of danger. -Many a typhoid epidemic haR been Those witnessing it ridiculed the procedure, but the 
cure is to eradicate it as ft.r as possible by burning the traced to such places. I recently had the great satis- plasterer averred he had frequently done it. It was 
soil, applying a flame to the walls. removing every par· faction of breaking in the windows of an old farmhouse painted the same day, and now, after twenty-five years, 
ticle of wood from its locality, and by substituting stone, cellar which had not been opened in fifty years, even if it adhere.:! to the stone walls as firmly as ever. 
iron, or cement:' they had ever been opene<'l , and the change within, I J. P. H. SERVER. 

Dr. Wallace remarks : " It is a mistake to snppose, as when the air began to circulate, was marvelous to the Lansdale, Pa. , December 24, 18f:16. 
llJany do, that dry rot attacks only the wood in the owners. Every one ought to remember t.hat the cellars I ---- - - --........ , .............. ------
baselllent story. It is a common occurrence for the ends should have openings upon opposite sides in order to Frozell Board8. 
of joists built into porous stone to become affected by ventilate them. As this may not always be practicable, A well informed lumberman vouches for the truth 
fungous vegetation ; and it is frequently seen in pulliug and if nothing better can be thought of, I would say, of the statement that frozen lumber occupies a smaller 
down old tenements that the ends of the joists are provide an elbow of sheet iron, cut a hole in the cellar space than the best kiln or air dried ; that is, that if 
quite gone, and that for many years, probably, the ceiling, and carry the pipe through the side wall of the two boards of the same size be taken green from the 
joists have been resting only on the plaster cornices of room above, 80 as to admit air from out doors, thus cre- saw, one will contract more under the influence of ex-

E.Slmon. Archite ct · . � tront Elevation. ���-- ttr5.WashlnfoD St. JERSEY. C ITY • 
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A BLOCK OF SIX CITY HOUSES AT JERSEY CITY N, J, 

the rooms. The remedy is the use of ' shoE'S ' of glazed 
fire-clay or other material, which are built into the 
wall, and into which the ends of the joists are placed. 
The ' shoes ' should be somewhat larger than the joistB, 
which should be kept in position by little wedges of 
wood, so that air can play freely around t.he end of the 
jo ist. Such protected joists will la8t for hundreds of 
years, other circumstances being favorable." 

Mineral solutions forced into the fibers of wood arrest 
the decay of timber by impeding decomposition by 
wet rot, and also prevent the growth of fungi. A weak 
solut ion of corrosive sublimate or of nitric acid has been 
found of service, after which the timber may be painted 
with whit .. lead and oil. Timbel' such as wall plates, 
ground joists, and sleepers near the ground ought al­
ways to be creosoted or coated with a solution of coal 
tar and fish oil mixed with finely powdered clinkers 
from a forge. If the timber has not been seasoned. the 
solutions will not enter, the pores being previously oc­
cupied by the fermenting juices, and the process, there· 
fore, will not be effectual. Again, if the joists of ground 
floors are not ventilated, it is of no use to apply reme­
dial measures after the mischief has been done. 

A practical method for ventilating the space under 
flooring is to constrnct channels under the floor leading 
to the kitchen chirnney flue. These channels should 
be of porous materials, and should be six feet apart, and. 
by being carried to the kitcben chimney, the ground 
air will be drawn off with the heated air and smoke of 
the chimney. This was accidentally discovere<l by Dr. 
Renk, during his experiments at Munich. Being unable 
to account for the difference of ground air pressure in 
various parts of the basement upon which he was oper­
ating, be excavated the floor, and found that one of the 

ating an inward current toward the opposite side of the treme cold than the other will through any artificial 
cellar.-Herald of Health. drying. An instance of this character is thus stated : 

• , • • • A gentleman, now old, remembers how his father de-
SIX CITY HOUSES. termined to lay a fioor ; but the proprietor of the old-

Our illustration shows the elevations of six houses Ii fashioned saw-mm on which the community depended 
now in course of erection at the corner of Jersey Ave. for their lumber had no dry stock-nothing but green 
and Eighth St. , Jersey City, for Delavan De Long, j logs, which might be supposed to be frozen under the 
Esq. The basement and stoops are brownstone, trim- i influence of the below· zero wea,ther then prevailing. He 
mings of terra cotta, stone, Rnd galvanized iron. Each I was ordered to saw up those logs. The frozen lumber 
house is 16 ft. 8 in . x 36 ft. Kitchen and dining-room in was taken j ust as it came from the saw, dressed off by 
basement. First floor has front. and back parlor ; sec- hand, as usual in those day!', and laid in the floor. 
ond floor has two bed-rooms, bath-room, and closets ; Many years after, the son, who was a builder. put up 
third floor has three bed-rooms and store-room , closets, a house for his own use, and built it as wen as he knew 
and Jight shaft to bath-room. All inside flnish with how. He paid particular attention to the flooring, and 
whitewood. The houses show a very fine appearance, himself superintended the kiln-drying of the strips. 
all corbels and projections having a beautiful effect, But in spite of all his care the fioors shrank. an<'l in a 
each house being of different design. Cost, complete, few YE'ars showed wide spaces between t.he boards. On 
of each house with all improvements, $:;.000. the contral'Y, the floor his father laid of frozen lumber, 

Enw. SIMOl'i, Architect. after forty years of service, showed not a crack-a knife 
245 Waahington St. , Jersey City. blade cou](l not be inserted between the boards, and it 

------.. __ ... , ...... ...... _- had always retained its perfect surface. The story is 
Culture of' Asparagu8. an interesting one, as showing that woods have pecu-

Mr. Joseph Harris argues, in the American Ag1'icnl- l liarities which are understood by but few.-Northwest­
turist, that " the plants which contain comparatively i ern Lumberman. 
little nitrogen require a ' sap of the soil,' rich. rather -----_ .. _'H ............. _-----
than poor, in nitrogen. 'l'urnips contain comparatively 
little phosph�t.es, and yet soluble phosphates are 
found of special " alue as a IIIanure for turnips. 
Wheat and barley contain comparatively little nitro­
gen, while clover, peas, and beans contain a high 
proportion of n itrogen ; and yet it is a well known 
fact that to produce It �ood crop of wheat 01' barley, 
the sap of the soil lllllst be richer in nitrogen than for 
clover, peas, and beans," 

IT is convenient sometimes to mark our tools. This 
can easily be done as follows : First clean the place you 
wish to mark, and then cover it with a thin layer of 
beeswax, raising the edges so as to form a basin. Mark 
your nallle in the wax with a sharp instrument, cut­
ting it through 10 the steel When this is done, fin the 
basin with undiluted nitric acid. or aqua fortis, and let 
it stand a while. The longer it stands, the deeper it will 
cut. Then wash with water. 
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DISPENSARY AND RELIEF STATION AT BATTERBEA, 

LONDON. 

This illustration shows the dispensary and relief 
station in connection with the Wands worth and Clap­
ham Union at Battersea. Mr. Thomas W. Aldwinckle 
is the architect.-Building News. 

. ,  . .  " 
What a We .. tern F'arlDcr Saw In the East. 

A Western farmer, who lately took a trip East, writes 
as follows to the Country Gentleman : 

The first thing to impress me when going from the 
West to the East is the economy of land in the East. 
In the West, and even in Illinois, we give everything 
an abundance of space in which to grow. We often 
have, for example, the space of a rod between the crop 
and the fence. If the crop wantt! to spread itself, we 
propose to gratify it without straining the fence. The 
great fertility of our Western land may make this neces­
sary, you know. Our orchard trees are planted wide 
apart. East they seem to be crowded against the build­
ings or against the fences. Many more ornamental 
trees have been planted in Illinois than in New York. 
Is this because land is so valuable in New York, or be­
cause our bare prairies make us love trees the more ? 
But we might well learn of our East.ern brethren in the 
economy of land. 

believe the barns are neater and better kept than the 
dwellings. Not long since I visited an Illinois farmer 
who had his own waterworks and gasworks, having 
water and gas in all parts of his large and very hand­
some four-story brick and stone dwelling. His barns 
were large ; but they were of boards, had never known 
paint, and there was litter and manure about them. I 
could not help but contrast them with the neat Eastern 
barns, in which I could see the cattle eating. Think 
of us, or a Nebraskan or a Kansan, puttiug cattle in 
a stable in summer ! It would pay a Western farmer 
for the trip to go East and study only barns and sta­
bles. He would then realize how much feed he wastes, 
how much he loses by exposing his animals, and how 
much manure he might get on his land. 

In the West much more farm machinery is used than 
in the East. It causes a Westerner to laugh to see small 
grain being cut with a " dropper " or a sp-lf-raking reaper; 
and he cannot refrain from laughing heartily when he 
sees grain being cut with a cradle. I do not think that 
one Nebraskan in a thousand would cut grain with a 
cradle ; he would lose the grain first. Nothing short 
of a self-binder will answer ; and t.hen we put on five 
horses, and cut and bind twenty acres a day. Six 
years ago I cut 147 acres in one week, and didn't work 
in the dark or on Sunday either. True, I used ten 

from the East. This is about true. The man that pulls 
up stakes in the East and goes out to Kansas or Ne­
braska must have considerable enterprise and go-ahead­
itiveness. And this does more than crop out in his new 
home-it expands. 

I find that a great many Eastern people fancy that 
we raise mostly scrub cattle in the West. A trip West 
would change their notion. One of the surprises to me 
whp,n I made my Eastern trip was that the cattle in 
New York were no better than the cattle in Illinois. I 
expected to find them better. Taken as a whole, New 
York has better dairy cattle t.han we, though Illinois 
has as good dairy cattle as any. In beef cattle we are 
ahead of the East-further ahead than they are of us 
in dairy cattle. In the We!;t the cattle are not quite so 
good as in this middle territory ; but there the scarcity 
of cattle is more apparent than the poor quality. And 
this is true of all stock. Even the ranchmen are now 
using full-blood males, some ranch owners buying 
Hereford, or Short-Horn, or Polled-Angus bulls by the 
hundred. You care for your farm animals far better 
East than the Westerners do-better than we do. This 
is not because of our ignorance or cruelty, but because 
many in the central part, and nearly all in the West, 
are paying for their land yet, and good barns and sta­
bles will come as soon as we can get to them. But obser-
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In one way, however, the Eastern farmers are waste­
ful of land : they make the fences as crooked as the 
ways of a politician-to suit some slight conformation 
of the ground, to avoid passing over a small brook, or 
what in some cases appeared to me could be only a de­
sire to make the fence as crooked as possible. Now, 
geometry demonstrates that H a straight line is the 
shortest distance between two points." It would econo­
mize both fence and land to make the fences straight ; 
and the fields would be easier of cultivation. Cross 
fences, at least, could be straightened. Where the 
boundaries of farms are crooked lines. why not cut off 
a rod here and a rod there, and make the boundary line 
straight ? For that matter, while we are speaking of 
economy in fencing, why not have no fences, as in the 
West ? The old common law was right ; a man should 
fence his own stock in, and not all the world's out ; 
and if this should now prevail, one-fifth of the fenc­
ing we now have would answer, and we would not at 
all be inconvenienced, either. 

Shall I offend the pride of my Eastern readers if I 
say that Illinois has better farm d weIlings than New 
York or Pennsylvania ? It is true. Compare the best 
parts of the States, and we can beat you on houses. 
But you Easterners beat us on l)arns ; and you beat Ull 
further than we beat you on houses. In barns and all 
outbuildings, you are far ahead of Illinois-of course, 
further ahead of Nebraska or Kansas. I like to look at 
the barns in the best part of New York or Pennsyl­
vania, they are so large and substantial and neat. I 

horses, two sets of five, but that was because the 
ground was so soft I would mire down if I didn't drive 
fast, and several times did it anyhow. 

We don't cover corn with a hoe. We plant from 
twenty to thirty acres a day with a self-dropping two­
horse planter. We raise the hay on the wagon with 
horse power (but pile the hay out of doors, sad to say) ; 
ride when we plow or harrow, or plant or sow, or reap 
01' bind ; and thrash by steam. In great part this is 
because of our smooth, level land, free from stones and 
stumps-but in part because we are' more enterprising, 
(Fact.) The Eastern farmers are more wedded to old 
ways. They look at a dollar longer before they spend 
it for some improvement, and likely put it back in 
their pocket when they have finished looking at it. 
Take the matter of tile dl'aining, for illustration. When 
Ohio farmers found that it paid to tile-drain, they put 
down tile liberally. Now the craze has struck Illinois, 
and Illinois farmers are planting tile as they would 
com. 

We have found it cheaper to make the wind pump 
our water than to do it ourselves ; and the wind is do­
ing a big lot of work of that sort. Get across the Mis­
souri River, and a well without a wind pump above it 
is a curiosit.y. The wind kicks over the traces some­
times, and distributes houses and cattle around in a 
very annoying manner ; but generally it works well 
and boards itself. My Eastern readers IDay claim all 
the credit for Western enterprise by saying that West­
erners are emigrants, or descendants of emigrants, 

vation, and especially conversation with those farmers 
who get on the trains, convinces me that raising scrubs 
can be set down against the East rather than against 
the middle section, or even the West. 

We farmers should travel more. The Westerner can 
learn much of the Easterner, and the Easterner can 
learn just as much of the 'Vesterner. The Westerner 
will be impressed that the f01·te of the Easterner is to 
save ; the Easterner will think that the forte of the 
Westerner iE' to make. If the enterprise of the one 
could be combined with the economy of the other, both 
would be richer. If the Westerner goes East expecting 
to find p-very farmer highly intelligent, as I did, he will 
be fooled. If the Easterner goes West expecting to find 
every person ignorant, he will be worse fooled. No 
State in the Union can show more college graduates to 
the square inch than Kansas. There is more planting 
in t.he moon in the East than in the West, and more 
coins put away in socks ; but in the West we are apt 
to spread our planting over eighty acres of earth when 
it should be only forty, and to buy land when we have 
nothing in our socks but holes. JOHN M. STAHL. 

Quincy, Ill. 
------------.�, .. �.�.------------

WIND pressure is generally supposed to increase as 
the square of the velocity when the opposing surface 
is at right angles to the direction of the wind, and in 
such cases Smeaton's rule is to divide the square of the 
velocity in miles per hour by 200 ; the quotient is the 
pressure in pounds per square foot. 
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De.truc&lon by NUro-glycerlne Explo.lon •• 

An " old oil operator " in the Bradford oil region 
thus rehearses in the .New York 1'imes some facts as to 
glycerine explosions which are certainly mysterious, 
and have been obsel'ved many times : 

.. Attending the frightful deaths that so frequently 
follow the handling of n itro-glycerine in the oil regions, 
there is one feature the mysterious nature of which is 
startling. It has puzzled scientific observation and 
study, and I do not believe to-day that any satisfactory 
explanation can be given of it. This singular feature 
is the almost complete annihilation of matter, especial­
ly of the human body, which in a majority of cases 
results from a fatal explosion of this compound. I 
have noticed that in many instances. I had a team­
ster in our employ once named Henry France. Like 
all lOen of his kind in the oil country, there was nothing 
either above, below, or on the earth that he feared. 
He was in the habit of carting nitro-glycerine to any 
well where I wanted to use it, and he and his partner 
Warren Jack actually got so reckless in handling the 
deadly stuff that no other help I had would remain at 

a man that weighed 200 pounds. All that the most 
thorough search ever recovered of that 200 pounds of 
flesh and bone was a part of one of the poor man's feet 
-let!s than one pound. Charles Berridge, a well known 
oil man, was blown up by nitro-glycerine one winter 
in Allegheny County. The ground was covered with 
newly fallen snow. On either side was a high and 
abrupt hill only a few rods apart. Berridge was a very 
tall man, and his weight was 180 pounds. The remains 
of the poor fellow were searched for carefully, but less 
than 15 pounds of them could be found. The most 
curious part of the case, and one 8howing how com­
pletely annihilation accompanies an explosion of nitro­
glycerine, was this: The greatest force of the explosive 
is always expended upward. However infinitesimal 
the atoms to which Berridge's body might have been 
reduced by this explosion, in falling back upon that 
spotless snow some trace of them must have been seen, 
but the snow remained as spotless as before. Besides 
human bodies, the iron frames of wagons, and even the 
ponderous nitro-glycerine safes, have been removed 
from human vision by an explosion as effectually as 

., r' 

the day-the question which you, as representatives 
of the rising generation of physicians, should urge, in 
season and out of season, upon the attention of your 
fellow-citizens ; the question which, above and beyond 
all others, should engage your most serious thoughts 
and elicit your most earnest co-operation. When this 
great object shall be attained, when man shall be able 
to prevent disease, and to reach with little or no 
suffering his threescore years and ten, so graphically 
described by the Psalmist, then, and not till then, will 
the world be a paradise. " 

. , . , .. 
Lightning Melt. a Lead Water Pipe. 

Through the courtesy of Mr. W. F. Stewart, of Hermi­
tage, Pa. , we have received an account of the melting 
by lightning of a lead water pipe on the place of Mr. 
R. H. Abbey, of Corry, Pa. Water is brought to the 
buildings from a spring, 80 rods distant, through a lead 
pipe of half inch bore, at a depth of two feet. Water 
ceased running about the m iddle of last May, just after 
a thunderstorm, and all attempts to force it through 
failed. In September, Mr. Abbey dug down and found 
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work when they knew France and Jack were coming 
in with a load of glycerine. These two men were so 
callous to fear that they used to unload the stuff as 
they would a load of bricks, France standing in the 
wagon and throwing a can to Jack, who stood some 
feet away, and Jack catching it and placing it on the 
ground in time to catch the next one his companion 
tossed him. 

" As it takes a man with a good set of nerves to even 
ride in a wagon when he knows there is nitro-glycerine 
under the seat, this manner of handling a compound 
that the slightest jar frequently explodes will give an 
idea of the sort of nerves these two men had. One day 
in 1880 France was coming in with a loa.d of glycerine, 
and when he was within a quarter of a mile of the well 
we heard an explosion. No one ever knew how it hap­
pened, but it was one of the most complete cases of 
nitro-glycerine annihilation I ever saw. We found the 
usual cellar that a few cans of glycerine always digs in 
the ground when it goes off, and the usual area of tim­
ber felled. Over 300 ft. off in the woods, to the right of 
the road, we picked up a wagon tire. We found the tail 
of one horse and the hoof of another. In another part 
of the woods a man's knee was picked up, and that 
was all we ever found, except Henry France's greasy 
cap lying by the side of a stump and his silver watch 
hanging on the limb of a tree. 

.. George Doran was blown to pieces by a nitro-gly­
cerine explosion at :Red Rock a few years ago. He was 

if they had never been formed, and the mystery of the difficulty to be some 15 rods from the spring, where 
their utter annihilation cannot be explained." a section of pipe, 3 or 4 inches long, was found to be 

• , • , .. melted and fused, so as to be nearly solid. This was cut 
The Great que.non oC the Day. out and new pipe put in, but still the water failed to run. 

The late Dr. Samuel D. Gross used the following Two other melted sections, but not so completely as 
words in an address delivered at the dedication of the the first, were found, one about 7 feet above and the 
McDowell monument : " Young men of America, listen other 6 feet below the first. When t.hese had been ra­
to the voice of one who has grown old in his profession, placed, a full stream was obtained at the barn. On 
and who will probably never address you again, as he II the west side of the pipe, opposite where it had been 
utters a parting word of advice. The great question melted, the turf had been torn iIp for a distance of 30 
of the day is not this operation or that, not ovariotomy feet or more, and from 1 to 2 feet wide and 6 to 8 inches 
or lithotomy, or hip joint amputation, which have deep. About 8 feet from the pipe this had forked, one 
reflected so much glory upon American medicine, but part extending to the middle and the other to the up­
preventive medicine, thc hygiene of our persons, our per fused point. This disturbance had been noticed at 
dwellings, our streets-in a word, our surroundings, the time the water stopped flowing, and " consequent­
whatever or wherever they may be, whether in city, ly," Mr. Abbey concludes, .. when I found the fused 
town, hamlet, or country ; and the establishment of pipe, I was satisfied it was the work of lightning." 
efficient town and State boards of health, through _ I • I • 
whose agency we shaH be more able to prevent the The New Water Tunnel. Chicago. 
origin and fatal effects of what are known as the The work on the new lake tunnel at Chicago is pro­
zymotic or preventible diseases, which carry so much gressing rapidly. The men work in three shifts, of 
woe and sOrrow into our families, and often sweep like eight hours each. The first dig the hole about 10 ft. 
hurricanes over the earth, destroying millions of in diameter, through clay, at the rate of about 1 8  ft. per 
humau lives in an incredibly short time . The day has day, the second trim it up and wall with planks, and 
arrived when the people must be aroused to a deeper the third lay a circular wall of bricks in cement, 12 in. 
and more earnest sense of the people's welfare, and thick. The tunnel is left a shade over 7 ft. in diame­
suitable measures adopted for the protection, as well ter, the whole plastered with cement. This will be 
as for the better development, of their physical, moral, completed in about five weeks, and the whole work in 
and intellectual powers. This is the great problem of about three months. 
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Hllltll for B l I llde.... making it appear wider and higher. and the same tallest of which is 14 ft. in height. This plant is six 

The architects and builders of a thousand years or effect can be reached by increasing the scale and years old. and the others four 
more seemed to recognize the peculiar construction of strength of color of the mural decorations adopted It 1S extremely rare to obtain · such specimens of a 
the eye and its ability to take in round objects better at the ends. plant which scarcely exceeds three feet in height in 
than square, and. no matter whether they understood Any of the foregoing can be modified or increased by ordinary cultivation. The arrangements represented 
this delusion or optical principle or not. it was appa- treatment of the floor surface, whether by carpets, rugs, herewith are very pleasing and decorative, and might 
rently applied t.o all their public buildings and rooms of painted boards. or the parquet flooring ; liue,S running oe oftener adopted by amateurs in horticulture. 
state. Though some of their specimens of architecture across a room, or rugs laid down at intervals. having The fuchsia is admirably adapted for the decoration 
baffie the best engineering skill of the present age, these the effect of shortening, and to an extent of heighten- of gardens. The elegance of its form, the lovely aspect 
secrets were not buried beneath the ruins of Baalbec, ing and widening a room, consequently lines running of its flowers and their duration, and t he little care 
Herculaneum, or Pompeii. in the length increase this dimension. and t" an extent that its culture requires should contribute to recom-

It may be that the massive stones in som e of t heir large reduce·the height and width. A floor polished increases men d  it still further to the attention of landscape 
temples were put in place by some mechanical contriv- the apparent height of an apartment by reflecting all gardeners. In 1845, Mr. G. Porcher, president of the 
ances unknown in modern Orleans Horticultural So-
times : or it may be that ciety, published a learned 
large hills once occupied monograph upon fuch8ias 
their temple sites, and the in an interesting volume 
stones placed one above which was soon out of 
another, as we build a cel- print. A second edition 
lar wall, and when the of the work appeared in 
structure wall completed 1848, and to this the au-
underground. the hill was thor added an enumera-
razed and the edifice ap- tion of 738 species and va-
peared in all its architec- rieties of the plant. We 
tural beauty and simplici- should add that since that 
ty, appearing, as it were, period the list has consid� 
in a single night, a master- erably increased, thanks 
piece to excite the wonder to the science of our horti-
and admiration of genera- culturists and to the zeal 
tions countless centuries of amateurs, who are much 
afterward. more numerous than is 

But the external appear- usually thought.-;-La Na-
ances of their structures tU1'e. 
were by no means the only __ 0 . 0  __ 
features that deceived the Ivy In Hanging Ballket8. 

eye, and were intended to Among the very best 
so decei ve. The writer has plants for filling wire bas-
stood in some rooms. in old kets that are hung up in 
temples. that the apparent corridors, verandas, and 
size would stagger belief ; other exposed places aU 
and in others very smaH the year round are some of 
as measured with the eye the many beautiful varie· 
would be small and still ties of ivy, especially those 
have so many 0 u t s i d  e with very small foliage and 

. walls, showing them to be graceful trailing shoots. 
very much larger than one Some years ago I was very 
would estimate. On the CURIOUS DESIGN FOR WALL PAPER OR PANEL FOR A NURSERY. much pleased with the ex-
other hand,  the large room cellent effect produced by 
would not be half so large as it looked to be, and the vertical lines and prolonging them. -J. F. E. , St. Louis means of the common English ivy alone, that an 
smaller twice its apparent size. These people dis- Miller. amateur friend used to employ in a great variety 
guised distances by curves, domes and alcoves ; even a .. • • I .. of ways, for decoration, and especially for fllling 
slope of but three inches of the floor toward the center, THE CULTURE OF FUCHSIAS. hanging baskets both indoors and out, the win-
with a corresponding elevation of the cei ling center, Lovers of flowers will perhaps be interested in the dows being draped with elegant shoots from plants 
mad e  a difference of as many feet in the apparent accompanying engravings. reproduced from photo · growing in the smallest possible root space. Since that 
height. graphs representing sollie fuchsias of unusual forms time I have employed ivies for baskets, for brackets, 

These principles are of easy application in modern and dimensions raised by an amateur florist at Evreux. and balconies. and with excellent effect. Any one who 
buildings. To make a room appear higher, the plain These fuchsias are the ornament of the garden, and are h as not tried them can have little idea of the variety of 
surface of the ceiling should be decreased by the mould- admired by connoisseurs as much for t.he vigor of their form and color to be found among these common hardy 
i n gs of the cornice, by panels, or. in the absence of growth as for the abundance and beauty of their plants, and the smaller the root space the better do 
t hese, by bands of color performing the same office. A flowers. Fig. 1 represents one of t hese shrubs in its they display their variegation. The golden blotched 
vel·tical system of line should be adopted in mural de- fourth year, and one whose flat, dome-shaped head, variety, that only produces a fe w golden leaves at wide 
coration . and the mantel should be lower. two yards in diameter. is large enough to allow several intervals apart when planted in rich soil, becomes 

'l'hen , to make a room appear lower, precisely the op- persons to take ad vantage of its shade. Seated under beautifully variegated when starved at the root. and 
posite treatment should be adopted ; that is, to increase . this plant, olle can converse or refresh himself, as is some of the silver variegated sorts are equally interest­
the plain ceiling, adopt a horizontal system of mural \ shown by the objects reproduced in the cut, which ing. The large leaved kind called Hedera maculata, 
decoration, with a dado and a high mantel. To make

. 
serve at the same time to well establish the dimensio

. 

ns I that in rich soil assumes a dull white variegation. is 
a room appear wider may he accomplished by making I of this exceptional specilllen . very m uch illlproved by basket culture, and the best 
it appear lower ; but where this is undesirable, or where . In Fig. 2, three other fuchsias are grouped. the of such hardy subjects is that they impart a cheerful 
it is insufficient. the effect look to a d welling house 
can be reached by adopt- at a time when other less 
ing a mural decoration on hardy plants need the shel-
a graduated scale of form, tel' of h eated glass Iltruc-
decreasing upward . so that tures. For lining the base 
two or more patterns at of hanging baskets nothing 
the top similar to those at is equal to the stonecrops. 
the foot are found to occu- They look fresh and green 
py the same space as one at all times of the year, 
at the foot, and this effect except when covered with 
can be much increased white or yellow flowerll.-
by a gradation of color J. G. , Hants, in The Gar-
upward from d a I' k t o  den. 
light. ---....... _ •• _--

To make a room appear 
narrower is accomplished 
by making it appear high­
er; but in case enough de­
ception cannot be pro­
duced in this way, the 
same effect can be obtained 
by adopting a s t r o n g l y  
drawn, large pattern in 
strong color for mural 
decoration. To make a 
room appea r longer is ac­
complished by making it 
appear lower and narrow­
er, and the effect is in­
creased by decreasing the 
tlcale and strength of color 
of the mural decorations 
adopted at the ends. To 
make a room appear �hort­
er is accomplished by Fig. 1. SHRUBBY FUCHSIAS. Fig. 2. 

To copper small piecps 
of sheet iron : Clean the 
article thoroughl y  by treat­
ment in a bath of muriatic 
acid 1 part. water 4 parts. 
to remove all scale. Wash 
in hot water and tum ble 
in sawdust wet with a 
solution of sulphate of 
copper in water, to which 
add as much sulphuric 
acid as is equal to the 
weight of the d ry sulphate 
of copper. Use about 2 
ounces of each to a gallon 
of water. You may also 
copper work that cannot 
be easily tu mbled by d ip­
ping in the above solution 
hot. The work lllllst be 
clean and free from grease. 
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INITIAL LETTERS. 

We give engravings of initial letters, the backgrounds 

of which are full of t he most graceful and arti!>tic 

forms, which we have thought some of our readers 

might tind instru(ltive and useful in various kinds of 

decorative work. These forms, or parts of them, may 

be readily enlarged to suit special requirements. The 

Building News. from which our illustrationfJ are taken, 

gives the following : 
Among the various designs for capital letters em­

ployed by the printers at the beginning of the 1 6th 
century, a very important position must be assigned 
to those of the French 
school, which found some 
of its foremost and best 
exponents among the mem­
bers of the famous family 
of the Estiennes. perha.ps 
better :known to modern 
readers by their Latinized 
name of Stephan us. The 
beautiful interlacing de· 
signs used by Iodocus Ba­
dius doubtless suggested to 
the unknown artist who 
worked fot' R. Stephanus 
the motive upon which the 
decoration of the splendid 
initial letters employed by 
him is based. The mono­
� of the author of 
these designR is frequently 
found on the printers' de­
vices and upon many of the 
woodcuts about this pe­
riod. It consists of what 
is tarmed by heralds a • •  p8r 
triarchal cross ." and it oc­
curs beneath the center of 
the G in the letters we have 
reproduced, this being. we 
believe. the only one of 
the capitals tbus distin­
guished. 

May we hazard the con­
jecture tbat this was the 
first letter of the name of 
the author, and that it is 
to Geoffroy Tory, who was 
frequently employed by 
Stephanus, and who is said 
to have produced tbe fine 
folio device of an olive tree, 
with its broken and dis­
placed branches, used by 
tbis printer, that we owe 
these charming designs ? 
The mark in question bears 
a cross of the same kind 
near the roots of tbe tree, 
on the left side of the lower 
margin of the woodcut. 

Very soon after the in­
troduction of engraved 
initials printed with the 
type, we find such letters 
placed upon a background 
of interlaced ornament, 
which was at tirst coarse 
and rude, as in the work 
of Ratdolt at Venice in 
1477, but which gradually 
became more graceful and 
refined in tbe early years 
of the lUth century, and 
reacbed its perfection in 
the large alpbabet, design­
ed probably for the great 
Bible issued by Stephan us 
in 152R, fifteen letters of 
which form the subject of 
our illustration. 

We may draw attention also the care with which the 
scale of the foliage is considered, so as not to compete 
with the white letter, which in each case comes out 
into chief prominence. ObEerve, also, the tendency of 
the stem or mid·rib 01' the ornament to intersect the 

chief lines of the letter, and to give an opposite direc­

tion to the decorative scheme of the background. This 
Illay be specially noticed in the D and in the Q. though 
it will be more or less apparent in all the letters. 

The forms of the letters themselves are extremely 
graceful, and follow very closely the rules laid down 
by Serlio in the tifth book of his architecture. There 

eight varieties of leaves and fiowers are most harmoni­
ous. The initials here illustrated occur in the .• Virgil " 
of 1532, and in the letters of Francis I . ,  dated 1544. 

G. R. R. 
.. . . . .  

Chimney •• 
For those parts of a chimney which are supported 

throughout, �tone may, under some circumstances, be 
admissible, but brick is always prt!ierable for the pur­
pose. The abutments of a chimney should be tied into 
t.he walls by wrought iron bars of sufficient number and 
strength, turned up and down at the ends, and built into 

the jam bs for 8everal inches 
on each side. No part of a 
flue should be of less thick· 
ness than half a brick, or 
4% inches. Where slabs 
of stone or slate are placed 
level with a fioor be­
fore the opening of a chim­
ney, they should invaria­
bly be laid in sound mor­
tar, cellIent, or other in­
combustible and non-con­
ducting substance, and it 
should be at a distance of 
not less than 4% inches 
from the joists, flooring, or 
any other woodwork. A 
chimney built only up to 
the roof and stopping at 
that point is always dan­
gerous. Every chimney in 
a house should be perfect­
ly distinct and separate 
from every other chimney, 
from the hearth to the ex­
ternal opening. Chimneys 
may safely be built in 
stacks, but they should on 
no account have any con­
nection within the stacks. 
Brickwork around fiues 
should not Le less tban 4% 
inches thick in any part. 
By the Code Napoleon it 
was not permitter! to build 
a chimney against the wall 
of an adjoining h 0 u s e  
without isolating it by an 
intermediate wall of suf­
ticient thickness to pre,'ent 
heat passing to the neigh­
boring p r e m i s e s .-Th e 
Architect. 

• • •  
Pre.ervatloll of Wood by 

Lhne. 

Tbe l e t t e r s  we have 
selected gi ve all the chief 
types of the ornament, 
from the stiff and some­
what heavy curves of the 
foliage of the L to the 
evenly distributed and 

FRENCH INITIAL LETTERS, 1532-1544.-BY ROBERT STEPHANUS, OF PARIS. 

I have for many years 
been in the habit of pre­
paring home-grown timber 
of the inferior sorts of tir­
Scotch, spruce, and silver 
-by steeping it in a tank 
(that is, a hole dug in clay 
or peat, which was fairly 
watertight) in a saturated 
solution of lime. Its effect 
on the sapwood is to so 
harden it and till the pores 
that it perfectly resists the 
attacks of the little wood­
boring beetle, and makes 
it, in fact, equally as dura­
ble as the made wood. I 
have a mill which was 
lofted with Scotch fir pre­
pared in this way in 1850, 
and it is in perfect preser­
vation. The t i m  b e r  is 
packed as closely as it will 
lie in the tank, water is 
let in. and unslaked lime 
is thrown on the top and 
well stirred about. There 
is no danger that the solu­
tion will not tind its way 
to everything in the tank. 
I leave the wood in the 

well-balanced tracery of t.he S. In spite of many diver­
sities of flowers and leafage, tbere is a strong family 
resemblance in all this ornament. The frequently re­
peated dolphin's head from which the principal lines 
spring in many of the letters, the graceful cornucopia 
introduced in others, and the five-petaled flower which 
occurs in most of them, show the Rame hand through­
out. As examples of ornamental treatment. most of 
these letters furnish quite a stud.y, and will bear look­
ing into mo�t carefully. Among other things we may 
note the skill with which the masses of light and dark 
are arranged. all the large surfaces of black in the 
background being broken up by means of minute dots 
of white. 

is marvelous variety in the motion or framework of all 
this decoration, and in the admirable manner in which 
it is disposed. Each Woodcut, in fact, constitutes a l it­
tle picture, and we scarcely know which to select for 
special praise. Perhaps the S, which is one of the 
smallest of the letters, has afforded most scope for 
skillfnl treatment of the background. and the artilllt 
has here well availed himself of his opportunities. The 
stem springs from one corner of the square, and crosses 
the S almost at right Il.ngles. the chief tendrils shape 
themselves lovingly into corresponding curves in the 
top and bottom of the letter, while one of the main 
branche� balances the terminal flower at the sllmmit 
of the stem. The lines of the foliage and the seVeD or 

solution from two to three months, by the end of which 
ti llle an inch board will be fully permeated by it. 
Joists and beams would. of course. take a longer time 
for saturation ; but i n  practice we find that the protec­
tion afforded by two to three months' steeping is suffi­
cient if the scantl ings are cut to t.he sizes at which 
they are to be used.-Field. 

.. . . � .. 
HALF the time spent in fatiguing tramps after 

wild berries would supply better ones in a fruit gar­
den. They grow well in  the shade of trees or fence, 
and are easi ly tended antl made productive by a liberal 
slIpply of cheap mulch.-Hugh T. Brooks, in Michigan 
Horticultll,rist. 
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DRILL HALL. BOLTON. 

The Bolton Artillery Corps, having for a long time 
felt the necessity of more capacious premises for drill 
purposes, have purchased a bUllding in the heart of 
tbe town, known as Silverwell House, along witb about 
2,200 yards of open ground .  

The bouse is exceedingly capacious, and with slight 
alteration will provide all the accommodation required 
for a beadquarters, including mess and orderly rooms, 
instructors' quarte1'l!, lecture rooms, armory, and cloth­
ing stores, canteen, etc. It is proposed to erect upon 
the ground adjoining th{' house two large drill sheds, 
side by side, one 145 ft. by 80 ft. for company drill, and 
anothe\' for gun and gyn drill, 180 ft. by 4'5 ft. 

The general construction of tbe sheds will consist of 
semicircular principals, half a diameter high, placed 
14 ft. apart, composed of four thicknesses of 11 by 1>2' 
in. planks bolted together, with broken joints. The 
feet of the principals will be received into cast iron 
sboes embedded in a foundation of concrete, and kept 
in position by means of wrought iron tie rods running 
transversely under ground. Light purlins, 1) ft. apart, 
wiiI support the roof covering, wbich consists of slates 

upon the street ? "  It does not appear to me that 
horses traveling over asphalt pavement make an y 
more noise than 'on stone pavements. The passing of 
the vehicle attached is noiseless, consequently the two 
together do not make near the noise on aspbalt as over 
stone pavement. Again, the fact that the demand for 
this pavement is greatly increasing in this  city is proof 
that the noise of horses' feet is not considered a nui ­
sance. 

Second-" Is it necessary to repair a pavement so 
that it will contain blotches ? "  The asphalt pavement 
with us can be replaced so that it is impossible to find 
the repair except upon the closest inspection. This I 
have seen in several instances. O�dinarily, in passing 
over it, the repair would not be seen or ever noticed. 

Third-" Cannot we tunnel under the pavement so as 
to make water and sewer connections, without disturb· 
ing the surface, etc. ? "  Yes j I think you can tunnel 
under it, and that the concrete will hold up under or­
dinary traffic. I understand that it has been done suc­
cessfully here. I would state, however, that ItS the re­
pairs can be done so perfectly, people prefer to cut it 
out as a cheaper method. With u8l8.11 connections for 

and boarding. This method of construction gives a I gas, sewer, or water are ordered in before any kind of 
permanent building of pleasing form at a very reason- pavement is laid. Water with us is laid at about four 
able cost, which, besides doing duty as a drill hall, will feet below the surface j gas about three- feet. The 
be available for mass meetings, bazars, popular con- sewerage, of course, depends on the character of the 
certs, etc. The architect of the structure is Captain undulations and elevation of the street. In some 
M. Robinson, M.S.A.,  of the corps, and the cost will places it may require. more depth t han in others j of 
not exceed £2,000, or $10,000. course, always below frost. 

The above, from the London Building News, is an Fourth-" Is it not a fact that when men drive up a 
example of a spacious structure at a moderate cost. street paved WIth asphalt, they will turn on to a side 

• I . '  • street paved with the same article in preference to 
Allpll.lt Pavement. turning on to a street paved with something else ? "  

After a long discussion of the merits of the various Traffic with us seeks the asphalt pavement, and drivers 
kinds of street pavement, a few months ago St. Paul with heavy loads go blocks out of their way to strike 
decided to lay asphalt on two or three of its principal it. This is notably so in a street newly paved with 
residence streets. The opposition to this material was asphalt, in the heart of the city-Ellicotte Street, over 
very strong from leading property holders, who feared which a large amount of traffic is constan tly passing. 
the effects of the climate, but in the short time it has In the upper part of the city the result is the same ; 
been laid many who opposed it now pronounce it supe- there pleasure driving seeks the asphalt pavement ,  as 
rior to any other pavement in use, and it is probable well as traffic. In regard to width of street pavements, 
that the city will lay it very extensively next year. we have them from twenty-eigbt to sixty feet wide, 
Mr. J. N. Granger has been one of the leading advo- usually governed by the width of the street. Linwood 
cates of this material, and he has taken pains to obtain A venue is a ninety-nine foot street, and the pavement 
all existing information in regard to its use under dif- thirty-eight feet ; Delaware Avenue is one hundred 
ferent conditions of use, climate, etc. The following feet wide, and the pavement forty-two feet ; West Ave­
letter was addressed to Mr. Granger, in reply to queries nue is sixty-six feet wide, and the pavement thirty feet. 
frow him, by a gentleman in Buffalo, who is said to be : Sidewalks upon narrower streets (residence streets) are 
a leading authority on all kinds of roads and pave- I four feet wide. On I,inwood Avenue and other like 
ments, and whose experience extends over a period of I streets t hey are six feet. This leaves say twenty-one 
thirty years. feet for grass plat, six feet for sidewalk, then seven 

First-" Does the noise of horses' feet upon the I feet to fence or street line. The houses stand back 
asphalt pavement become a nuisance to persons living from twenty to thirty feet, with fences removed, mak-

FEBRUARY, 1 887. 

ing a wide-looking street. Wherever the asphalt has 
been laid in this city, it is a fact that property on the 
street has increased in value much more than the cost 
of the pavement. It is also considered as baving much 
to do in beautifying the streets on which it has been 
laid. That this city is very much in favor of asphalt 
pavement is shown by the fact that this season sixteen 
miles have been laid within the city limits. 

The writer says the asphalt is rapidly taking the 
place of the Medina stone pavement, which has been 
in general use there for fifty years and has given satis­
faction, and the citizens are almost unanimously in 
favor of it, and adds : 

The oldest aspbalt laid here is Franklin Street. 
This, at the time, was an experiment. It was laid in 
1878. Up to this time no repairs have been made or re­
quired on it, and, with the exception of surface wear, it 
is in as good condition as when lirst laid. When I speak 
of surface wear, I mean that the center or crown of 
tbe street may be worn off, say, from a quarter to half 
an inch. I will here state that with us all heavy traffic 
is carted on wagons with the tire four or five incbes 
wide. This is a city ordinance, and all heavy loads are 

in wagons with that width of tire. This, of course, is 
for the benefit of all streets. 

As to the effect of climatic changes on the asphalt, 
he says : With ns, the climate seems to favor it. How 
it will stand the extreme heat and cold of St. Paul can, 
I think, only be determined by experiment, and he re­
fers to the experience of Omaha, which is subject to 
extremes of heat and cold, as a guide for St. Paul. 
That this had already been ascertained and proved 
satisfactory he did not know . 

PATENTS. 
Me".n. D1UDD &; Co., In connection with the pnbllcatlon of the 

ScientifiC American, continue to examine Improvements and to 
nct as Solicitors of Patents for Inventors. 

In this line of bnsiness they have had fOl'ty year8' experience, and now 
hllYe uneq'llJied facilitie8 for the preparation of Patent Drawings, Specill­
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Mes.rs. M u n n  &; Co. 
also attend to t.he preparation of Caveats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements of Patents. All 
husiness intrusted to them is done with special care and promptness, on 
very re"sonable terms. 

A pamphlet sent free of charge, on application, containing full informa­
tion about Pat.ents and how to procure them : directions concernit.g 
Lubels, Copyright.s, Designs, Patenw, Appeals, Reissues, Infringements, 
Assignments. Rejected Cases, Hints on the Sale of Patents, etc. 

We also "enll,fret' of charge, a synopsis of Foreign Patent Laws, show­
ing t.he cost nnd method of securing patents in all the principal countries 
of the wol'1d. 

MUNN &; CO., Sol1cUor. or Patent., OOl Broadway, New York. 
BRANCH OF]'lCE.-622 ]' Street, Washington, D. C. 
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THE BUFFALO CREMATORY, corners, and will work well against cross-grained stuff : 
There has been erected in the city of Buffalo a tem- like this. Having finished smoothing, proceed to 

pIe for thF incineration of the remains of those whose scrape the surface with a scraper which will cut to a 
last wishes in regard to the disposal of thei r bodies shaving. Work carefully with the grain and take out 
were in favor of cremation, whose alsthetic surrounu- a11 holes and rough spots, especially near the joints. 
lngs please the most difficult taste. The location of I When scraping across joints, bend the scraper with th� 
the building is in the most beautiful part of the city- hands and avoid tearing up the grain on either side of 

about twenty minutes' drive from the city hall, out the joint. Obliterate every imperfection noticeable 
Buffalo's far-famed Dp.laware Avenue, and fronting t 
one of the most beautiful cemeteries in the United 

States (and, therefore, in the world), Forest Lawn. 

The idea of those interested in its location and construc­
tion has been to so arrange aU the little details as to 

reuder as light as possible the task of the sorrowing 

one, who is left, not only to mourn the loss of a dear I friend, but also to dispose of the remains in a manner 
least grating to the individual feeling 
and least harmful to the many. 

'f he crematory is built of dark brown 
sandstQne, in a plain, substantial style, 
reminding one of the small chapels 
built in the North Country centuries 
ago, with square tower and steep, 
slanting roof, covered with ivy and 
surrounded by sloping lawns. While 
the hearse conveys the body to the 
room where th3 undertaker removes it 
from the coffin and places it upon a 
bier, the relatives and friends enter 
the chapel, while the clergyman passes 

�-
- �-==-- �-"'e:'--=> �1 � � J ;Jl�.{!l ��- -

behind the organ to take his place i n  
the c�ancel. The bier rolls noiselessly into the chancel, 
the organist begins a prelude to a chant, the ceremony 
takes place according to the desires of the survivors. 
The surroundings present the ordinary aspect of an 
earth burial ceremony at a church. The body lies on 
a handsomely draped bier in the chancel. The ch ancel 
is beautifully decorated in an early Italian style. There 
are twenty-<>ne different symbols and devices inter­
woven in arches of peacock green and blue, while the 
windows, of rich stained glass, shed a light, dim and 
rel igious . The nave. too, is decorated in the same 
style. All the surroundings combine to show respect 
for th� dead, while respecting the feelings of the living. 
The service over, the curtains are withdrawn, and the 
bier glides noiselessly out 

. 

of sight of the congrega­
tion. The crowd disperses, 
the incineration t a k e s 
place privatel y, and the 
ashes are taken by the 
undertaker, to be disposed 
of as the body would have 
been, or left to form the 
nucleus of a columbarium. 
-Sanitary News. 

.. . ... 
Cleanln¥ (!herry or A.h. 

As the proper cleaning 
and finisliing of oak or 
cherry require considerable 
care and skill ,  it will be 
interesting to notice the 
practicm treatment which 
the woods undergo under 
the hands of the wood­
worker. 

THE BUFFALO CREMATORY, 

before applying the sandpaper, which should be No. 1 ,  
and used with a broad, flat cork rubber. O n  no ac­
count sandpaper across the joints, as the grit in the 
sandpaper w ill score across the sensitive surface, but 
work close to the end wood joint, and then with the 
grain of the jointed stile or rail, as the case may be. Of 
course the result of the operation depends on the 
operator's skill, but an exceedingly neat job can be 
done with a little care. 

. 

Ash is, perhaps, the most difficult of all the woods to 
clean, as the grain is of an open and straight nature, 
varied with a frequently recurring tough cross spot. 
Like cherry wood, after going through similar treat­
ment, it shows a beautiful surface, which, being filled 

43 
Stained Glall •• 

An enduring art and an old one is that of the execu· 
tion of stained glass. Originally an art distinctly 
identified with religion in its application to churches, 
it is now equally connected with buildings of every 
kind. Now, as ever, it constitutes the best form for 
memorials ; best be :lause of its great enduring qualities 
and best by reason of the charm added as a decora­
tion to tbe church as a structure, serving to keep alive 
the memory of the dead or the donor associated with 
it in a manner which could scarcely be obtained in any 
other way, 

During the past ten years or so, the art has devel­
oped in a surprising manner, until now the material is 
employed in every variety of building with e;rcellent 
results. Much of the good effect in stained glass will 
depend upon the artistic merit of the design, and, un­

fortunately, with the greatly increased 
use of the material, much of it has 
been manufactured of a very inferior 
and inartistic order. 

At the same time, it is but fair to say 
that development of the art has been 
productive of work from Iwme of our 
best artists which has reached a stand­
ard of merit comparing favorabl y with , 
if, indeed, it does not equal, that of 
past ages, as exempli fied in the mag-
nificent examples still found in the 
European churches, many of them in 
as good a condition as on the day 

they were executed. 
Foremost among the artists whose efforts in this di­

rection have been so successful is Mr. Louis C. Tiffauy, 
now the President and Art Director of the Tiffany 
Glass Company, of 3'33 Fourth Avenue, New York City. 
This company have executed the designs of some of 
our finest artists, among whom may be mentioned 
Maitland Armstrong, Robert Blum, E. W. Longfellow, 
F. D, Millet, Elihu Vedder, and W. H. Low. Its work 
is represented by memorial windows and less import­
ant work in all parts of the country, and among these 
may be mentioned that in St. Paul's, Mil waukee, Wis. , 
which is a reproduciion of Dore's renowned painting. 
.. Christ before the Prretori um. " This window con­

tains nearly 200 life size 
figures, and is all executed 
in colored glass alone, the 
only portions p a i n t e d 
being the faces, hands, and 
feet. T h e  innumerable 
shades and forms, the folds 
of drapery, and the num­
berless shadows are ob­
tained by the use of col­
ored g I a s s  0 f different 
tones, and the whole work 
is of rare merit. 

The company have exe­
cuted work in many of the 
public buildings in the 
country, such as Colum­
bia, Yale, Princeton, and 
Williams Colleges ; t h e  
White House at Washing­
ton ; the Cotton Exchange, 
the S e v e n t h  Regiment 
Armory in New York, and 
in a very large number of 
p r i v a t  e residences and 
smaller buildings. 

Convention oC the We.t­
er.. Association oC 

Architect •• 

Oherry, as in t a  b l e s ,  
framing, etc. , is usually 
roughed off by the planing 
machine and worked into 
its required shape before 
finishing. When, as in the 
case of a veneered door. 
the frame is ready for 
cleaning off, it is laid on 
and firmly fastened to the 
bench by strips cut in be­
tween the joggles, then 
carefully surfaced or lev· 
eled over with the fore· 
plane. This is in itself  a 
delicate operation, as the 
surfaces of the pieces must 
be exactly fiush under a 
straight edge-that is to 
say, across the face stiles 
must he on the same level 
as the face of the rails, and 
the latter on the same level 
as the mullions ; in short, 
the surfaces must all be in 
the same plane and the 
stiles likewise straight· 
ened. All lumps must be 

THE CHANCEL IN THE BUFFALO CREMATORY, 

The third annual con­
vention of this association 
was held at Chicago, on 
Nov. 1 7, 18, and 19 last, 
and was well attended. 
President Dankman Ad­
ler, in his practical and 
carefully considered open­
ing address, offered his 
congratulations upon the 
great progress made in 
architecture generally in 
this country during the 
past few years. He said 
that what might be called 
a new style-an American 
style-developed by the 
wants and conditions of 
civilization in the 1 9th cen· 

reduced, and gTeat cautjon exercised to avoid sprawl­
ing comers. Use the plane with the grain, as the con­
trary works out holes and causes more trouble with 
the smoother. This done, it is usual to smooth off 
with a closely set, well-sharpened plane, or, hetter 
still, a Bailey iron plane. Some woodworkers ohject 
to using the iron plane, as it marks the stuff, and 
causes much scraping afterward , but it never breaks 

and varnished or polished, looks rich and glossy, the 
one dark and warm and the other light and elegant. 
After sandpapering, rough spots are seen by white 
blotches, and they can be easily scraped out as before. 
In these days, when pine is almost obsolete and the 
hard woods growing in popular favor, it is essential 
that their treatment be und erstood.-OWen B. Magin­
nis, in Bu'llder and Wood-worke1', 

tury, had arisen, and he 
urged the m embers to do all in their power in further 
developing it. Mr. I. Hodgson read a paper treating 
of the same subject, and among the other practical 
papers read may be mentioned " Proportions of Joints 
and Connections in Framed Structures, " by S. G. 
Artingstal1 , " The Relation of State Medicine to the 
Profession of Architecture, " by Dr. O. C. De Wolf. and 
. . Hospitals for the Insane, " by E. H. Ketchem, 
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Plants Cor House Deco ratloll. palmatum, gra.cillimum, assimile, Capillus veneris (of I alteration from the heat or cold, and the baked differ 

During winter, and especially at this season, great. which magnificum is t.he best form), mundulum, Law- I from the unbaked only in the sonorous quality which 
numbers of plants are required for house decoration, sonianum, formosum, and Williamsi are very service- they acquire from the fire. Their strength is a little 
and no one should object to this use of them, seeing able for house decoration, and will keep fresh for a inferior to that of common bricks, but much greater in 
how m uch they bea utify the different �ites assigned to long time. The same may be said of Pteris serrulat.a proportion to their weight. 
them. So much are we accustomed to seeing and ad- and its various crested forms. P. tremula, Asparagus ._--........ ' •• -+, ... ------
miring well-grown plants in front halls, corridors, plumosus scandens, and such Pahns as Areca Raueri, The Story ot· a Greek Statue. 
dining rooms, drawing rooms, and in other positions. Chamrerops, Kentia australis, Latania, borbonica, Visitors to the Louvre of late may have noticed a 
that we really think a house desolate without thelli ; Phamix dactylifera, and Seaforthia elegans are all good remarkable little marble statue labeled .. A Young Athe­
and for this reason, as well as on a('count of tbe k now- for house decoration , and these and other kinds men- n ian Girl. " The story of its discovery and acquisition, 
ledge that plants thus employed are much more appre- tioned are available for those who may only possess a just disclosed by the Temps, forms a curious page in the 
ciated than those always kept where gro wn, that we greenhouse or cool conservatory in which to grow history of antiquities. A peasant of Patissia, while dig· 
never demur at any reasonable request for decorative them when not required in the house. Pans or pots ging in the fields, suddenly came across an old statue. 
flowering or fine foliaged plants. Many are under the of Selaginellas are very effective in the house ; and I Knowing t.hat the Greek law forbids the exportation of 
impression that a few days' sojourn in a house proves know: instances where they are kept near a window all ancient objects of art found in the country, and that 
most injurious to plants so employed , and sOI)1etimes the year round and always look fresh. For this pur- foreign amateurs are always ready to pay a high price 
this is the case, the rubbish heap receiving many that pose I can recommend S. Kraussiana (denticulata) and for them, he at once took it home and hid it under a 
have been ruined. either from the effects of gas, neglect, its golden and silver forms. Wildenovi and stolonifera. heap of fagots. He then went to the French ambaSsa­
or too long a stay in a darkened corner. Those who I know a case in which a handsome plant of the Filmy dor, who was well known for his love of such relies, 
grow the plants. or some one equally experienced, Fern (Todea superba) has been grown in a large pan and offflred it to him for 1 2,000 francs. The ambassa­
ought also to attend to them when in a house. Over- under a bell glass for six years, and it annually im- dor repaired secretly to the peasant·s dwelling to exam­
zealous and inexperienced persons are apt to be too free proves. It stands under a stained glass window at the ine it, and found it was a bona fide gem of the fourth 
with the watering pot or jug, a daily saturation quickly end of the principal staircafle, and being frequently century. He telegraphed the discovery to the French 
rG.!ning a plant. Many under-gardeners a.re also very watered and never allowed to become very dry over- minister of fine arts, who authorized him to conclude 

AUTUMN FLOWERS.-DRAWIi BY JULES LAREE, FROM THE PAINTING BY VICTOR LECLAmE.-F1·om Le Monde Illustre. 

reckless in this respect, both giving too much and too ' head . it is al ways attractive in appearance. Begonias 

cold water Some of the most effective decorative of the Rex type are also good house pIa,ntt', and every­

plants have to be taken from plant stoves, and , there- body must know what a good servant Ficus elastica is. 
fore. when in a cooler atmosphere, they ought to Of greenhouse flowering plants, Arum Lilies prove the 

receive less water than usual rather than more of it, most difficult to kill, and under fairly good treatment 

and it ought always to be slightly warmed. Even cool plants in seven inch pots will flower freely in a window. 

house plants require less water than usual in much Cyclamen persicum also thrives and blooms well under 
darkened rooms, where tht'y are often placed, and similar conditions ; but Chinese Primulas are apt to 
where they suffer when watered daily almost as badly lose color, and present a miserable appearance unless 

as stove plants. Not a few stands are water tight, and much favored. Cinerarias are not easily kept clean. 

unleslil a little judgment is exercised, the plants may Cypripedium insi�e will last on a table, not far from 
soon be standing in water. Our plan is to change the light, longer than any other flowering plant, pro· 
most of the plants every Saturday morning, those to be vided always it does not snffer from want of water. 

introduced being properly moistened at the roots be- Epiphyllum truncatum, or Crab Cactus, as cottagers 

fore they are taken into the house. About three times prefer to term it. will, if not over-watered or over­

during the ensuing week aU are carefully examined. potted at any time, flower beautifully in a window, and 

and if approaching dryness a little water is given. No the old Cactus speciosissimus is still a favorite for 
house or window plant ought to stand in tins or house decoration.- W. L ,  in The {}arden. 
saucers partly fil led with water, yet such is too often • , • , .. 
their lot, and this is bound to soon ruin them beyond FLOATING bricks are now manufactured in France, 
recovery. Nor, on the other hand, should they suffer the material of which they are composed being a kind 
from want of water, though they are more likely to of earth found in Tuscany, consisting of 55 parts of 
recover from this check than they are from being over- sandy earth, 15 of magnesia, 14 of water, 12 alumina, 
watered. 3 lime, and 1 iron. It exhales a clay-like odor, and, 

It is really surprising how long some plants, notably when sprinkled with water, throws out a light, whitish 
the maiden hair fern, will remain healthy either in a smoke. It is infusible in the fire, and, though it loses 
window or in a fairly light position. provided no cold about an eighth part of its weight, its bulk is scarcely 
draught s  of air or water are given them, and they are diminished. Bricks composed of this substance resist 
carefully watered. Several ot.her Adiantums, notably water, unite perfectly with lime, are subject to no 

the bargain. But there was a serious difficulty to over­
come, and that was to get it out of the country without 
being detected by the customs authorities. After some 
reflection the ambassador instructed the peasant how 
to set to work. He was to hide the statue in a eartload 
of vegetables, drive down to a creek on the seashore. 
where he would find a boat from the French sloop sta­
tioned at the Pirreus waiting to receive him. The job 
was performed successfully. The statue, in the midst 
of the vegetables, was shipped on the boat, and the 
12,000 francs were handed to the peasant by the captain 
as he left the shore. On the arrival of the statue in 
Paris it was placed in the Louvre. not far from the fa­
mous Venus of Milo, while its discoverer, the POOl' 
Greek peasant, is now leading the life of a small gen­
tleman farmer on the proceeds. -Pall Mall {}azette. 

• • • • •  

IlteamtllK vs. Fumigating. 

A correspondent of The {}m'den directs the attention 
of plant growers and orchid growers to the advantages 
of the practice of boiling tobacco juice in houses for 
the destruction of insects over the old practice of fumi­
gati ng. One great ad vantage is that the steam does 
not scald nor discolor the most tender foliage nor the 
most delicate flower ; that it can be done without pre­
vious preparation, i. e. , drying the foliage, etc. ; and 
that the operator can walk about in the house if neces­
sUI'y during the operation. 
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8Dperi� Copper Weather Vanes 

GILDED WITH PURE GOLD. 
�OWEB oaNAKEN�S, CRUllCR CIIOSSES, FINIALS, nC. 

Vanes mude from any 
Drawing or Design on 

Short Notice. 

T. W .  JONES ,  
SUCCESSOR TO 

eRA S . e. BJU GGS. 
V.  'V. BA I,DWIN. 

Removed from 213 Pearl 
Street to 

i 

HOYT & �ROTHHR I Arcb!tecl': &DA BuU�r': ra�e\ Book. Manufaotunng Co" . .  
.&:U:E'l.O:E'l."& , Zz..z... A thoroughly Practl('.al Work, especllltl y 

MANUFACTURERS OF ad!l-pted to t?e needs of Am erIcan Ar-
" I I chltects, BUIlders, Contractors and ,,,&Chlftlry lor WarRing Wool St�:;8r���!;�\�;'��J�s�,�gd�ri��,

l
Wa�r���I�ftr��:�.� --- Piers, Arches, Posts, Ties, Beams. Girders, Trusses. 

Floors, Roofs, etc., etc. ; and also to Carpentry, Masonry, Planing Mill Machinery 
a Specialty. 

Senc:l for Ca.ta.logue. 

M��,w�:.
e
·lr:�ri��� a�

n
t i���:ra�io��U��\�t·t:�8f

t
�!�:.: 

rials, Capacity and Dimensions of Churches, Theatres, 
Domes. 'rowers, Spires, etc., etc. 3d. edition, revised 
and enlnrged. 

By �'. E. KIDDER, C.E., Consulting Architect. 
Morocco flaps, tro pages, 40R engravings. Price, 83.:50 

JOH N W I LEY & SONS, 168 Front Street, 
Near )faidcn Lane, 

NE"W" YORK. The R. Edga.J- Hartwell Oompa.ny. LEADED GLASS MAKERS, DECORATIVE PAINTERS, ART FURNITURE, &C. 
1 5  ASTOR PLACE, NEW YORK. 

c;:r:,�::'�rlJ,�gu't::'�'.fn�td���::�.1t:' the priCe 
Illustrated catalogue of OYer 250 designs, mailed 
to any address on receipt of a two cent stamp, 
hnlf thc postage. 

19 West 22d Street, New York City. 1418 II' St., Washlnlr&on, D. C. .A.� 'I'XSTXO PL.A.aT:IiI:EI, '11VOa.K. .A. aPEOX.A.L'X'Y . 
U The book admirably fulfills its pnrpose of becoming 

an indispensable companion in the work of every srchi .. 
te

R\V;g�1! n�� 
o
��·�;tat�r��o!i�!!:�tihiS new pocket 

ple, by mnl!. L"tiI- J_AAL AD4wAEALALAAA CHAS E L ITTLE 6 9  FULTUN Il'TIlEET. 
Send II, for .am- ..... 
lty Wren(,h Co • •  -IIIiI'!'iir.!1ir.�.�iii1-!!!\.!!ii!!-�"'�-".. • •  l'i ew York \.li�'l-k S�� :;:'�t C90YNYVYEYVYOYRY, NEW YORK AGENT !i'0I' 

• 
book."-Buildlng. U Such a miles of re

�
I1Y valuable information for archi .. 

tt�
t
:t�e"n

i��
r
�f a;;:t:r\���n��t:bt�t��f:��!i:�:s:V�!� 

New York city: . CA 1 , DWE I . I.'S I"PJRA I .  STEE I , CONVEYOR, W F & John Barnes Machinery u. s. A. I 1 31-133 WeMl WRshi nKloll !!Ol.,  (;hlcRKO, I I I  • • • 
hardly be found elsewhere in Imch a convenient and 
compact form a� is provided in this handy volume."­
Oincinnati Artisan. 

T ho Excols ior Steo l Fu rnaco 
Is perfectly gas-tight, is practically self­

cleaning, is an economical and powerful 
heater, is made very strong, heavy and dur­
ablf', 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 deflt'cting plate for distributing the 
warm air. Has the best vapor pan yet de· 
yised. 

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

Is the FURNACE of the AGE. 
MA.DE BY 

The Excelsior Steel Furnace Co., 
18, 20 & 22 N. CLINTON STREET, 

CHICAGO. 

T!!ese ... erIDga beyond l]UII\oII ... tbo boll_ ........ "_ban Io tbo  _...... __ ..., ..... 
..,.,. dllllbla, ud llllolnollllll. ........ ., __ ud _  

INSULATION OF HEAT. PRO I ECTION AGAINST FROST. 
FREEDOM FROM RATS, MICE, AND I NSECTS. 

Many good Heaters have been condemned and thrown away for not giving a supply of hot air, 
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved 
with J. 1<'. 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. They dn not powder down. char, nor crack. '.rhey are cleanly in 
application. They are neat and regular in appearance. They are applied to pipes without the use 
of paste or cement of any kind. 

ASBESTOS STEAM PIPE AND BOILER COVERINGS. 

The 
M A N U FACT U R E D ,  SOLD, A N D  A P P L I E D  B Y  
Asbes"tos Pack1:n.g Co . ,  

33 J o h n  Street, 
N EW YORK. 

1 69 Co ngress St. , 
BOS TON. 

Ful l  Une I n  :�"le:� �e':�,[olp:;e� L:!,�018 fOl' nil u ,  Architect '� and BuUC .... r's Pocket Book ' is the best 
book yet pre.ented to th� ,·Iasses it is designed to bene­
t1t."-Oalijornia Architect. 

S018,1' Z1'O:o. 01aCi. 
This is  a Cast Iron Casing, lined with ti n or galvanized iron, to 

prevent direct radiation of h eat in cellar ; four loose panels lift out, so 
as to give access to furnace for repairs  or renewal, if necessary. with­
out d isturbing the Hot Ai r Pipes ; it has sliding panels for feed door 
and smoke pipe to al low for expansion ; it has also a dust flue and flue 
door for Damper. We claim this to be the most com plete, durable, 
and convenient cold case m ade, equal in efficiency to Brick set, with 
much less room req uired 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  m uch superior to the ordinary sheet i ron casing, 
both for d u rabi lit.y and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 

The Le ibrandt & McDowe l l  Stove Co . , 
P H I LA D E L P H I A a n d  S A L  T I M O R E . 
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WOODWORKING MACHINERY. • . 
f � 
1'1 .; .. .  � 

RUTHERFORD'S American make. Drawing DraWln� Boards, T Squares, Colors. 
Inks, Tracing Cloths and 

a �  
g � 1\1 '" 

METALLIC PAINT 
• ! Of G e r m a n. Swiss. and 

Instrnmonts 
Papers, T h u m  b Tacks. 

Rules, Tapes. etc. , Albert Levy'. Breach Blae :E f  
� i  j �  3 j  e :l 
Ilii � � rtl  

Improved Chain Bed Planer. iii 111 
T H E  " I D E A L " 

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

SHARPLESS & WATTS, Patentees, 
BAKER BUILDING, 

1024 CH ESTN UT ST., P H I LADELPHIA. 
Send for Illustrated Circular and References. 

Mention this paper. 

A.QUA PURA 
BY NATURE'S PROCESSES 

Tnrbid Water Made Clean. 
1'I atler in � .. spen810n 

a .. d O R G A  N I C a n d  
"; e m i - ,", o l n b l e  E l e ­
ment8 relnoved. 

Hard Water Made Soft. 
Cities, Towns, Mills, Hotels, 

and Private Houses Snp­
plied and Results 

Guaranteed. 
Scale In Boilers A voided. 

per cent. added to the 
Water Rates in any 

';:;;l'D"" ;;,,,", g�l��k F��P�� 
Send f (Yf Vircu/arB and Estimates. 

NEWABK FILTEBING (lO., NEWARK, N. J. 
TRIBUNE BUILDING, NEW YORK. 

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

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

P A P E R ,  
A M E R I C A N  

L IQU I D  I N K. 

olaft't��t�:!��!e�n�n!ft��i�1s ';:'::.l0%�e 
d��Jl�t��:� 

Bent upon mention of this paper. 

G. S. WOOLMA.N, 
1 1 6 FULTON ST., 

NEW YORK. 

WAR RAN T E D  NOT TO 

FADE, SCALE, OR CRACK. 
REqUIRES NO DRYER. 

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

Cast I ron  Cas and Water Pi pes 
I � to 48 I NC H E S  D I A M E T E R .  

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 

G-LOUOmSTmB. ZB.O:N' -VVOB.:K.S, 

C LO U C E ST E R  C I T Y , N .  J .  
SAMUEL R SHIPLEY Prest JAMES P. MICHELLON, Secy. 

HENRY B. 'CHEW, Tress. ' 
O F F I CE, WILLIAM SEX1'ON, Supt. 

6 North Seventh Street, P h i ladel phia. 

R.EDd::J:N"GrTON" 

Standard Typewriter. 
T h e  Remington 

T y p e w ri t e r  has 
8tood test,8nd 

are every 
imr.rovem.ent, how-

o r y  
every respect. 

Architects, Contractors, Builders Wy:koff,ARsc;.�a�;N &PB�;;dict, 
Should not fall to examine the merits of 339 B ROADWAY , N EW YORK. 

THE ORMSBY SASH BALANCE.  Ohand.ler 8; Farquhar, IN OLD FRA M ES. IN NEW FRAMES. 1 77 Wash ington St. , 
BOST9N. 

Agents for Fay's " Yankee · CALIl'ERS 
AND 

Barnes' Foot Power Machi nery, 
AND DEALERS IN 

M.,hIDlsts' Supplies .f E,el'J' KIDd. 
Send two stamps for l\Iu8. catalogue. 

Superior to WEIGHTS and CORDS. SP E C I A L MACH INERY O R M S B Y  SASH B A L A N C E  CO., 
92 UTICA STREET, BOSTO N ,  M ASS. For Grinding and Polishing I 13 LIBERTY STREET, NEW YORK. ° 

• 
MaDDfaetand by The Somersworth Maehlue CJo., DRA WING TOOLS, 

ARCHITECTS', ENGINEERS'. E. R.. � .A..R.:EI, .A..tr1: •• 
and S URVEYORS' S UPPLIES 1 5 4 Lake Street, CHICAGO. 

Of all kinds. Catalogue on application. 
L. MANASSE, SS Madison St., Chlcall'o, III.  

A ·  N ew D ri l l  C h uck. 
T H E  H A R T F O R D_ 

No. 1 holds 0 to � in. Price, 17.00. No. 2 holds 0 to � i n .  Price, 18.00. 
pr- It cannot be excelled. Address 

THE CUSHM A N  CHUC)K CO" 
Hal·tford, CODD. 

Or any dealer in machinists' Taols. 

Trenton Iron Co. 
WO RKS and OFFICI<:, Tlt l<: N T O N ,  N. J. 

New York Office-COOPER, HEWITT & Co., 17 Burling 
Blip. Philadelphia Office-21 North �'onrth Street. Chl-
1tI!0 Officce-l(6 I.ake Street. 

Write for Circulars. 

PLUMBERS' S UPPLIES. 
Drip Trava under aeala of Water Fred. A dee'll Enameled I Drip Tray. 

Cloaeta have become a nece.aUy, and 
1'iIj!ii¥.'i!i�:l!\ Fred. Adt'e'a al'e the bea.. Zane'a Wa­

ter Cloaeta are the 

BEST IN THE WORLD. 
Send for circular to 

Fred. Adee & Co. , 
25,000 In Dse. 52 CLIFF STREET, NEW YORK. 

MANUFACTURERS' AGENTS FOR 
Wate r a n d  Gas Wo rks Su p p l ies 

R.E.A..XJ:J:N"Gr :J:R.ON" �OR.:JE.", 
Wrought Pipe, Tubes, and !ilpecial Work of every character. 

(lAST-IRON, WATER, GAS, AND FL&NGE PIPE, SPECIAL CASTINGS, Etc. 
Chapman Valfle Manu/g. Co. Tarfle. and Hydrant •• 

SpeCifications for bids solicited, and estimates of cost on all Engineering Work in Iron given. Also on the specialties of the Scott Foundry, such as heavy Machin(ory, Boiler. and Tank Work. 

P.A..N"OO.A.. .. or dJ R.OGrER.I!I, 
28 P l att and I e Cold Streets, N EW YORK. 

HnITI'nOOrS' 
! THE �:;·I: :::e';ORLD 

� F ROST &; ADAltIS, 
° Imporlerll, 

HUBBUOS, 37 CORN:I����OSTON, 

Catalogue Free. 

V I O L I N  O U T F ITS 
Con.lstlng o f  Violin BOX, Bow, an" 

Teacher, sent to any 

���e.?�n 
tr�o F��t;'� 

trild before buying. 

15. 1885. 

Moorish Fret - Work, 
-()R-

INTERLACED WOOD-WORK, 
Spiral Mouldings and Balusters. 

C. S. RANSOM: & CO.,  
CLEVELAND, OHIO. 

Jame8 N. Stout, 74 Weet !l3dSt., N ew York City. 

ESTABLISHED 18M. 

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

G R l l N H O D S l  B O l ll R S .  
WROUGHT mON HOT WATER BOILERS 

A SPECIALTY. 
Manufactory. 381 to 393 S. Canal Street. Chicago. 

The above cut is of Greenhouse BOiler. meeting 
with universal success wberever placed. Estimates 
gladly furnished for any capacity. 

P E T E R.  XJ E 'V :J: N E ,  
387 S. CANAL ST" CHICACO. 

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

and RADIATORS. 
Dlreet aDd IDdIreet. 

Moat Si mple and 
Reliable Air Valve 
Made. Nothlns to 
Qet Out of Order. 
Haa No Movable 
Piece. No Loose 
Thi mbles to Fly Off. 
Every Valve Is Thor­
ouShly Tested, and 
Warranted to Qlve 
8atlafactlon. 
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Barnes' Pat.Foot and Hand Power Machinery. 
�2,I}lI!¥� �'��O�k�lf �!!.1500 .. 
days at prioes oommon with steam pow-
er mills for soroll work. We have a . 
complete outfit of maohinery suited to ....... --�itP 
builders' use--Hand Ciroular Rip Saw, 
Combined Cut-off and Rip Saw, Soroll�-=111 
Saw and Bore!! Former, Mortiser, Ten­
oner, Lathes, Lto. They are labor and 
money-savin� to builders. We sell them 
with ample tlDle allowed for trial in the 
shop of the purohaser. You oan order 
them of your dealer in supplies--if not, 
order direot from our faotory. Send for 
illustrated oatalogue free. 

J. F. & JOHN .BARNES CO . •  Rockford, m. 
Address No. 1994 Ilain st. 

"VV'lYI. T. LINDElYI4.N a co. 
1400 and 1402 Frankford Avenue, Philadelphia, 

Ce>Ie>r Gri:o.ders. 
MANUFACTURERS OF 

Ilahogany, Cherry, and Walnut Stains, Philadelphia Flat Brick Bed, Outside 
Hard Wood Finish, Philadelphia Iron Filler and Steel Color 

Paint, Philadelphia Hard Wood Filler. 
-§ AGENTS FOR I--

Boston Wax Floor Polish, Bigelow's Varnishes, Cabot's Creosote Stains, D. B. 
Crockett's " Preservative " and " Spar Composition." 

W O O D W A T E R P IP E. 

A.WJCk�rr & S�n, 
E L M I R A, 

E. .... "'C>�·N"SC>N", 
_oo.:.:_a SLAT_ 

Iarbleized Slate Mantels, Slate Hearths, Sills, Lintels, etc. 
ESTIMATES Il'URNI�HED ON AJ.L SLATE WOltK. 

Quarry, BANGOR, PA. Ofllce, 78 IURRAY ST., NEW YORK. 

ROOF I N G  + SLATE.  
The AMERICAN BANGOR SLATE CO., 

Miners and Manufacturers of best Pennsylvania Black Roofin[ Slate, 
BANGOR., pmNN. 

AYER'S PATENT SASH HOLDER 
POR CARRIAGE, CAR, HOUSE & STEAMBOAT WINDOWS, 

ALSO lIIANUFAOTURERS OF 
AY E R ' S  N OV E LTY ANTI-R ATTL E R  

ACT I N C  W E AT H E R  STR 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, 

Sena. fo:r Ci:ro'U.la.:r. 

. 

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

MANUFACTURERS OF 
FIRE-PROOF M ATERIAL 

O f  every description. Hollow Brick made o f  Clay for 
Flat Arches. Partitions, Furrln�, etc. Porous 

TerraCotta, Fire Bricks. etc., etc. 

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

;so. C� • •  
(Cincinnati, Ohio, U .  S .  A.) :lf��slve Aaents and Importers for the United State. 

C E L E B R A rJ:' E D  

P E R I N  B A N D  SAW B LA D E S ,  
Warranted IIuperlorto all other8 1 1l qllal l ty. finish, 
Jl lf itormitr of , .. ",per, and "elf era I durability. 
One l-eri n P'n W outwp-ars , tnoee ordinary saws. 

oi:;,';''lf:t''.::tU;':.o.f\v!�:I�:'iu!�:i'i.':.W:s and 

"BUILDING" 
--AN--

Archi tectural Weekly. 
Published Every Saturday. 

Devoted to Architectural Enp:ineering, Furniture, 
Decoration, and Ornament. 

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

--:0:--

M O N T H LY N U M B E R .  
A special feature of these numbers will be Small 
Country and City House_, with plans and 
details. 
Subscription. . • • • . $1.75 a year. 
Sample subscription of three months. • 50 cents. 
Single Copies, • • • • • • 15 cenUi. 

--:0: --
J?late J:llust:rations fo:r next 

r:t''W'o N'U.%n 'be:rs. 
--:0:--

iF .A.N''D' .A.� Y" &81;11. 
Sketch for Country House. with Plans, Pcrspec. 

tive, Sections. and Details. 
Design for City Residence, with Plans. 
A Large City House, giving oomplete Working 

Drawings. 
--:0:--

F'E�� 'D'.A.� Y" 61;h. 
Designs for �8 City, Country, and Sub· 

urban Hou8e8. 
Fourteen Small City HouGes, with Plans. 
Five Country and Suburban Houses. showing 

PerspectiveS
l 

Plans, Elevations, and Details. 
A Special I lustrated Article on Warming Small 

Houses, and other practical articles. 

--:0:--

JUST PUBLISHED. 

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

JW:ODER.N 

Architectural Practice. 
--:0:-­
N'o. 1. 

T H E  " "T"ii'A'v'E L ER  S A Luge �DUAtl7 lOUIe 11\ Dell.i1. 
, By B R UCE P R I C E ,  Archt. Of Hartford, Conn. 

ISSUES A LSO T H E  

BEST AND CHEAPEST LIFE POLICY 
IN THE �ORLD. 

Indefeasi6le, Non-Forfeifa6le, 
World-Wide. 

ASK AGENTS TO BHOW A OOPY. 
Surplus, • 
Assets, • • • • 
Paid Policy-H olders, 
US. O. BATTERSON, 

Pre8ident. 

$2 ,096,000 
8 , 4 1 7,000 

1 2,500,000 

RODNEY DENNIS, 
Secretarv· 

Square, Oval, Hound 
Smooth BOring. for fine 
carpenter, cabinet. and 
pattern work. � in. bit 50 c.; set of five, 4 to 8-8 
in. $4.00. free with Jist, 
by mail. receipt of 
price. BRIDGEPORT 
GU N I MPLEMENT 

AUGER 
B I T S  • CO., 17 Malden Lane, 

N ew York. 

2 to 25 H. P. CHARTER'S 

GA�EI�II�. 
an'i�r�g��� n::a�Jon�� 
my, and superior to all 
in SImpliCity. and Com. 
pactne�8. Gives an Im­g��� at every Revoio. 

CHICAGO A GENT : 
H. H. Latham. 115 Monroe 8treet. 

NEW YORK AGENT . 

Zell Engmeerlng Co., ill Liberty Street. 

Wil l iams & Orton Mfg. Co. 
P. O. BOll 1 48. STERLING, ILL. 

This number contains twenty·four 12x15 plates, 
and full speCifications illustrated by woodcuUi and 
diagrams. showing special features of constrUCt 
tion. containing a large variety of doors, WindOWS, 
and finish, wainscoting. paneled ceilings, staircases, 
balustrades, mantels, sideboard. pantry, bath­
room, and laundry fittings, and other interior de­
tails. Also exterior details, giving full and com­
plete drawings of stone work. carved work, 
porcbes, main entrance, entrance doors, outlines 
of mouldings, gables, bay windows. porte cochilre, 
and all other details necessary for a full and com­
plete understanding of the work. 

One Large Quarto, 12xlli, Boards. 

Price, $0.00. 
--:0:--

Architectural Studies. 
VOL_ I_ 

One Large quarto Vo]., Cloth, Price $5. 
Containing 80 ]ar�e Lithographic 

Plates, treating 00 the Col­
lowing Subjects. 

PART �.-LOW COST HOUSES, Including prizI! desig�s. with elev.ations, plans, details, speci­
ficatIOns, bIlls of materlRls, and estimates of cost 12 large (llx14) plates of practical designs costing 
from $500 to $3,000. • 

PART .c�.-STORE FRONTS AND INTERIOR DETAILS. 12 plates and descriptive letterpress. PART �.cI.-STABLES. Containing 12 plates of Stables, suitable for village lots, ranging in cost 
from $300 upwards. 

PART .cr.-SEASIDE AND SOUTHERN 
H9USES. 12 plates of designs for Cheap Houses, 
With ample vera ndas, suited to a summer climate. 
Average cost, $1,500. 

P AR� r: -OUT·BUILDINGS. Containing 12 
pla� of desll\'DS of Small Stables, Summer Houses. 
Pavill('ns. PrIvies, Fences, Gates, ete. 

Each of tbese parts may be obtained separately wh!ln .desired. Paper portfOlio, 12 plates and de­scriptIve letterpress, $1 eaoh.  
--:0:--

W. T. COMSTOCK, 
Publishe'l' , 

6 ASTOR PLA.CE, New York. 
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Bricks,Tiles 
-- A N D --Terra Cotta. 

RECENTLY PUBLI S H E D  
A PRACTICAL TRE A TISE ON THE MANU­
FACTURE OF BRICIU' . TILES, 'l'ERRA COT­
TA, ETC. Including Common, Pressed, Or­
namentally shaped and Enameled Bricks, 
Drain Tiles. Straight and Curved Sewer 
Pipes, Fire Clays, Fire Bricks, Terra Cotta 
Roofing Tiles, Floorin� Tiles, Art Tiles, 
Mosaic Plates, and Imit.ation of Intarsia 
or Inlaid Surfaces ; comprising every im­
portant product of clay employed in 
Architecture, Engineering, the Blast 
Furnace, for Retorts, etc. With the 
history and the actual processes in hand­
ling, disintegrating, tempering, and 
moulding the clay into shape, drying na­
tnrally and artificially, setting and burn­
ing, enameling in Polychrome colors, 
composition and application of glazes, 
etc. , including full detailed descriptions 
of the most modern machines. tools. 
kilns, and kiln roofs used. By CHARLES 
THOMAS DAVIS. Illustrated by 228 en­
gravin�s and 6 plates. 8vo, 472 pages. 
Price $5.00. 

� By mail free of postage to any ad­
dress in the w01'ld. 

ABSTRACT OF CON1.'ENTS.-Chapter I. The 
History of Bricks. Chapter II. The Different Va­
rieties of Clay, their Characteristics, Qualities, and 
Localities. Chapter III. General Remarks con­
cerning Bricks ; Enameling Bricks and Tiles ; 
Glazing Earthenware, etc. Chapter IV. Manufac­
ture of Bricks by the hand process. Chapter V. 
Brick Machines. Chapter VI. Fire Clays, Fire 
Bricks, and other products, and the necessary ma­
chines, etc. Chapter VII. Terra Cotta. Chapter 
VIII. The Manufacture of Roofing Tiles and Sewer 
Pipes. Chapter IX. Ornamental Tiles, etc. Index. 

pr An lIZu.trat d Cinular, eontainino the fun 
Table of Oontents of thtB important book, wiU be Bent 
free and free of postage to any one in any part of 
the WorM who w£Ufurni8h 'US .»ith his address. I2!r0w large Catalooue of Prnctical and IScientt.­
fic B'JOke, 96 paries 8110. and our other Oatalogues and 
O£rc'Ular8, the whrile toaether cnrering every Branch 
nf Science applied to the Arts, se 'lt free and free of 
postage to anyone, in any pal·t of the WorM, who wiU 8end 'US his addre88. 

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

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

Vogdes' Architect'. and Builder'S Companloa, 
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 Decimals. Duodecimals, Geometry, and Mensu­
ration ; with Tables of U. S. Measures, Sizes, 
Wolghts, Strengths, etc., of Iron, Wood, Stone, 
Brick, Cement, and ConcrE'tes, Quantitif's of Materi­
als In Given Sizes and Dimensions of WOOd. Brick, 
and Stome ; and full and complete Bills of Prices 
for CarpE'nter'R Work and Painting, Also Rules 
for Computim\' and Valuing llrick and Brick Work, 
Stone Work,Painting, and Plastering, with a Voca­
bulary of 'l'echOlcal Terms, etc. 

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

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

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

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

A Great Repository oC Practical and 
SCientific InCormatlon. 

One of the Fullest! Freshest, and Most Valuable 
Hand-books or the Age, Indispensable to . 

Every Practical Man. 
"otReady, Prlee ,8tt':"W'! .. Vrtaae to aoy addPeu ln 

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 Application in the Arts and Industries. Edited 
chiefly from the German of Drs. Winckler, Elsner. 
Heintze, Mierzlnski, Jacobsen, Koller, and Hein­
zerling, with additions by William T. Brannt 
Graduate of the Royal Agricultural College of 
Eldena, Prussia, and William H. Wahl, Ph.D.(Heid.), 
Secretary of the Franklin Institute, Philadelphia, 
author of " Galvanoplastic Manipulations." Illus­
trated by 78 engravings, in one voloumc, over 500 
pages, 12000, closely printed, containing an im­
mense amount and a great variety of matter. Ele­
gantly hound in scarlct cloth, gilt. Price, $2.00. 
Free of postage to any address in the world. 

W" .A circular of 32 pages, phowinf} thetUZZ TaJite 
of Contents of thi8 important Book, 8en by mail, 
free of.pot!tlloe to any one in any part nf the WorM 
who w£Uf'UTnish his address. 

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

810 W ALNVT ST., PlllLADBLl'WA, P A., U, S. A. 

WA R N E R'S DOO R HA N G E RS. 
100,000 SETS 

Are DOW in Use, and are Endol!6 

hy Ofer 1200 of the leadiug 

Architects of the Country. 

By their use the necee- , 
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 
1100r. They are entirely 
concealed from view. 
The heaviest deors can be 
opened and closed with 
perfect ease. They can 
be readily adjusted to 
overcome settling or 
shrinkage. 

FOR SALE BY 

E. C. Stearns &. Co. , 
Manufacturers, 

SY R AC U S E ,  N .  Y . ,  AND B Y  THE TRADE. 

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

--FOR EOTE:--

S1ieaD1 a:n.d. �orse Po�er 
H E N RY M A R T I N ,  

Inventol't Proprietor, and Manutll�turer, 

N ROOFING 
S I D I N G: C E I L I N G, 
AR C H E S AN C LATH. C\NCI N NAT'/ 

COR R U GAT I NG CO. 
C I N C I N NAT I .  O .  

FOR 

STEA.M: HEA.TERS 
-AND-

Steam Heating Appliances, 

Manufactured by 

Globe Steam Heater Co., 
North Wales, Pa. 

FEBRUARY, 1 887. 

cx...A..��'S 
Ventilating, Drying, and Exhaust Fans. 

64-Page Catalogue Free. 

r­IO GO " 

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

Th, GREAT LIGHT CH U RCH 

IIISiii==:=I1 A dapted t o  t h e  u s e s  o f  Archltects ,B uilders, Contractors , C 8 r -p en t e r 8, lt�armers, and others . Simple In c on s t- r u c t i o n. l<'urnl s hed with or w i t h o ut  compos s .  WiU C 0 v e r more points than any l ow-
n��ce! �n:t��en��� 
8 h 0 r t dl.tances It 
will d o  & 1 1  that I s  required of an ex­
l)ens tve in s trument. 
a:d�:rc�jrs tC�����r 

JOHN W. HARMON, ManuCacturer, 
61> Have .. h1I1 St., Bootoo, Ha ... 

SOROLL S.A vve 1 
Circular Saw8, 

Lathes, Mortisers, &0 .. 
FOR Workshop USE. 
Sold on Trial, if desired, 

N ... Calalogru Fn.. 
SeDeea Fall. Hf •• Co., 

276 Water Street, 
SENECA FALLS. N. Y. 

Air Ensine Dnd Elevator 
WOl'k", 

Sole Manufacturers 
Improved Roper Air 
Engine"" and Builders of 
Passenger, Freight, and Car­

Elevators, dealers In 
Engine. and 

,",u. .......... Pulleys, Shaft-

New Jersey Wire Cloth CO.'S For Sal e  C h eap . 
Back us 12 inch Water Motor. Tuerk 6 Inch Water Motor. PATENT STIFFENED 

F i re-Proof Wire Lathing. 
The best surface upon which to plaster. 
It can be applied by any ordina.ry mechanic. 
It can be applied directly to brick walls. 
It is more easily and rapidly a.pplied than 

any other Wire Lathing. 
For Di.count. and Particulars, apply to 

NEW JERSEY WIRE CLOTH CO . ,  
T R E NTON, N .  J . ,  

-OR-

J o h n  A. Roebl i n g's 80n s Co., 
117 Liberty St., N EW  YORK. 215  & 1'17 Lake St., CHICAGO, ILL. 14 Drumm Street, SAN FRANCISCO, CAL. 

. =�� =- �",( N )'('o N E L S O N'S P E R F EC T  FA S T E N ER �� �,�� M�t6 �J d · fo r R E N D ER I N G  W I N D OW ST O P  B E A D S tl O J USTA B LE _�� C U T  S H O WI N G , S I M PLE S T. C H E A P E S T  A N D  B E ST S EN D  F O R  C I R CU LA� P O  B O X Z77 I .  -� C R O S S S ECT, O N O F  C . R  N E  L S O N S O L E  M AN U FA CT U R E R .  
ST O P  B E A D  & C A S I N G  N I T H  F A STE N E R  A P P L I E D .  1 0 3  L I 5 E R T Y  S T t-; E W Y O R K  C I T Y  

Barnes VelOCipede foot power Scroll Saw. Wil l s aw pine 3 inches thick, one foot per minute ; swing around blade under arm 24 inches , cos t 123. Ba rnes Velocipede · Saw for light work. no spring •• cos t $12. A ll new. La rge quantity of tine wood for fret s awing, great va riety of Hol1y, Cherry, Mahogany, Ros e­wood, etc. , very cheap ; als o large Jot of patterns and s everal clock works for des tgns . 198 Lake Avenne, Rochester, N. y, 

SHIELDS & BROWN Ma'.fa, .... '" and 8,,1. hopri6lor. of 

�'-,����.n.i3 and STEAM PIPES 
. Reduce" Co •• en .. tlon of 8telUll.. 

FOR GAS AND -W-ATER PIPES. 
Prevents Sweating and Freezing. The BeRt NOD·CoDdDel or of Heat and Cold In tbe World 

Send for UIu.trated deseriptive Circular, and name thle paper. 
1 43 Worth Street, New York. 

78 and 80 Lake Street, ChIcago. 

ROOFING D;!Yil�;�&.?����:�":;e��n�:;� ���.��ror�n"R;':�!;:�:"J BU I LDI N G PAPER. �heathlna: Papers. l5uch 88 two and three J!.l;t. R.osln, �zed. ManUa, 
&c. Correepoodenc8lOUcited. E. S. BaR T E L  ... co.,  

�81T ()heltDDt St .. eet, Phil adelphia, I·  ... 
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FEBRUARY, 1 887. v 

VENTILATOR. 
Patented May 'th. l886. 

PmB A1UI WATBB-PBoOl' BlJILDnirG 1'mIr. 
FmE-PBooF PAINTS, STEAK PAOlEIKGS, BoILBB 

CoVEBll!IIGB, Bl.'(J. 
flampies and descriptive Price List free by maiL 

lL W. 10lll'lS K'J"tl CO • •  87 � LANZ. N. l' • 
CHICAGO. PHILADELPHIA. LONDON. 

E .  F. BAR N E S '  
IIELP-FEEDll'I& 

Hand-Sawing Machine 
PrIce ot lII .. bl .... with oztra TolIIe, 

, Saw" "''''1'0.  

G�vi�l�4iu�"R1 ':::'::1,.". 
BXl'BA. f" 

BARNES' TOOL CO., 
1118 Gruul st.. N ... Ha_. Coml. 

ESTABLISHED 1843. 
Manufacturers of 

For Bulk Window.. Stablo Fittin�8 and FiItnr08. 
Adapted for Dwellings, Stores, Hospitals, School I MPROVED and PATENTED Rooms, Offices, Publie Institutions, &c. , allowing IBON, BBASS, BIlONZED aad NUlKEL-PLl'DD ventilation without draught. Simple and readily 

adjustable. The ab0'D6 patent /or sale. Address for POULTRY YARD APPLIANCES, ETC. 
further particulars, 
T. T. COHEN, 2 1 1  So. 13th St., Phila., Pa. Low estimates furnished to Architects, Builders 

Carpenters, Masons, etc. 
Cataloaue Mai led on Application. 

EXCELLENT BI,ACK CUPIE!! of 4"f/thl"a 'WI"ItteIo or dJ"aWft with _ Pen (or 'l'ype Writer) by the Patent 

AUTOCOPYIST Only equalled by 

SAM U E L  S. BENT &. SON .  
No. 1 1 1  (lhalDbera S&., New York, N.Y. 

LlthoJ{raphy. 
Specimen. Free. 

AUTOCOPYI8T Co., 3 'i'hum". Street, New York. THE HALL TYPE WRITER. 
JOHN WHEELER, C. FOXWELL, JIt,  & CO. , CARPENTE��d BUILDER Mantels in Wood, Slate , and Tile, ORRAMEftTAL RU STI C AI11stic ODen fire-Places and ADDurtenances � O El. 3:E.. ' 

Medal . .... OID AlDerl c-an In.U&ole, S80" ROOIl8 : 60'2' aad 809 PRllau BRIId!ar;, 
And other A880ciatlons. 

P. O. Box 140. Cleyeland St •• O ran .... N . ... C H I CACO, I L L. 

D<"'-<-

_.T.&2!I:E&E.:.E:IB:IO 188'7. 
L. d3 Z. J. � :B Z -r :m, 

-JLUmJ'ACTURlDB8 0_ 

E DC E  TOO LS A N D M AC H I N E  K N I V E S ,  
COO PERS', C A R PENTERS' A N D  I!lBIP TOOL!!!, etc. ,  I!'U I.L 1 .ll'IE (lBII!IELS, 

3 1 4  EXCHANCE ST R E E T  B U FFALO, N. Y .  
MORSE ELEVATOR WORKS:­

MarlB, WWiama & C a .  
Successors to CLEM & MORSE, Passenger BUILDERS OF ALL KINDS OF 

" Freight ELEVATORS 
Send for Circulars. 

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

PHILADELPHIA. 

Is the best In the market. Enremel, Portable. Weigh. 
only 7 pounds. 

1 -===:PR.:rO:J!J .4.0.===: 
i Nfl Inked Ribbon ; Interchangeable Rubber Type; i Perfect mllnlfoldlng ; 15 styles of ·  type In EngU.h ; 81so I Greek. German, ItaUan. Norwegian, Swedish, French, 
Spanl.h, Hu •• lan, &c.; descriptive pamphlet free. 

Address H all  'l',-pe \V."i ter (:0., I!'a lelll, ilIa ... 
Or THOS. H ALL, 85.1 Broadway, New York. 

N EW YORK OFFICE : 108 Liberty Street. 

-PA8-SE N-C E R-
IU
�

p
-�

TV
�� ATORs, i R E F R I G E R I  T O R 8 .  II O W  A R D  I R 0 1\l  W O R KS, 

:B 't:T F li=" A :c.. O .  � .  Y .  

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

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

PASSENGER aDd FREIGHT, 
MANUFACTURED BY 

L. s. GRAVES & SON, Rochester, N. Y. 
BRANCH OFFICE : 46 Cortlandt Street, New York. 

Estimates furnished (under new 
construction) for 

Hotels, Sto res and Butchers' Use 
ALSO A. LI N E  

FOR RESIDENCES, 
BY 

F R A N K  w .  LOCKWOOD, 
240 south Second st., Philadelphia. 
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mNTS TO CORRESPONDENTS. 

Name. and Addre •• must accompany all letters, 
or no attention will be paid thereto. This is for our 
informat:on, and not for publication. 

Relerence. to former articles or answers should 
give date of paper and palt'l or number of question. 

Inq u l rlea not .rnswered In reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must taKe his turn. 

Special Written 1 .. lormaUon on matters of 
personal rather than general interest :lannot be 
expected without remuueration . 

Sclen'lfic American SUI'plementa referred 
to may be had at the oftice. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
price. 

Minerai. sent for examination should be distinctly 
marked or labeled. 

(1) J. B. McN. asks (1) process of frost­
ing glass for church windows ? A. Make a saturated 
solution of alum and apply over the surface of the glass 
ou the ius ide. If possi ble. lay the glass tlat so that the 
solut ion wlll not run off, and put it in a position to dry 
slowly. When dry, varnish with any clear varnish. 
Another method is to dab the surface of the glass with 

a hall of putty, and then varnish. 2. The best material 
to put on the inside of a stove tlue, to prevent soot 
aabering? A. Think you cannot prevent the adhesion 
of soot to pipe unlcss YOIl discontinue the nse of smoky 
fuel. 

(2) F. M. says : Of iron columns, such as 
are used for building purposes, which are the strongest, 
circumference and everything else, except quantit.y of 
material being equal, the hollow or the solid? Circum­
ference being the same, does uot the hollowing of the 
column weaken it. and is it not done only:to save material 
and probably reduce the weight? A. Hollow columns are 
not so .trong as sol id ones of equal length and di­
ameter. The hol low form is used because it is the most 
economical. giving the greatest .trength with the least 
amount of metal. For instance, the breaking weight of 
a cast iron column 8 feet long. 5 inches diameter ont­

• ide and 4 inches inside, is about 154 tons; but if the 
.ame amonnt of metal were employed iu making a 
solid column, its strength would only be about 83'1 
tons. 

(3) J. B. ask!! : What is the formula for 
preparing asphalt .treet pavement, and its mode of ap­
plication? Also, IS it durable in a cold climate? A. 

Formula : Griml to powder bituminous lime.toue, or 
dry common l imestone, or even broken bricks. Take 
this powder and mix thoroughly in boiling liquid 
bitumen, four parts of the former to oue of the latter. 
Mode of application : Spread .moothly this mixture 
with a hot roller; sprinkle over with .and aud let it 
cool. Durability iu cold climate: In cold climate it is 
not durable, being liable to crack under action of frost. 
In warm climate. it does better. Its failure iu most 
case. I. doubtlcss due to the poor or improper materials 
used, and imperfect preparation of the mixture. 

(4) A. T. G. asks what is the process of 
fastening rubber rolls on clothes wringer. A. Clean 
.haft t.horoughly between the shoulders or washers, 
where the rubber goes on. 2. Give the shaft a coat of 
copal varnish, between the shoulders. and let it dry. 3. 
Give shaft coat of varnish and wind shaft tightly as 
possible with five ply jnte twine at once, while varnish 
I. green, and let it dry for about six hOllrs. 4. Give 
shaft over the twine a coat of rubber cement, 
and let it dry for about six hours. 5. Give shaft over 
the twine a second coat of rubber cement, and let it 
dry for abont six hours. 6. Remove washer on the 
short end of shaft, also the cogwheel if the shaft has 
cogs on both euds. 7. See that the rubber rolls are 
always longer than the space between the washers 
where the rubber goes ou, as they shrink or take up a 

little in pntting on the shaft. 8. Clean ont the hole or 
inside of roll with benziue, using a small brush or 
swab. 9. Put the thimble or pointer on the end of shaft 
that the washer has been removed from, and give shaft 
over the twine and thimble another coat of cement, 
and staud same upright iu a vise. 10. Give the inside 
or hole of roll a coat of cemeut with a small rod or 
stick. 11. Pull or force the roll on the shaft as quickly 
as possible with a jerk, theu rivet the wa.her on with 
a cold chi.el . 12. Let roll stand and get dry for two 
or three days before nsing same . Cement for use 
.hould be so thick that it will run freely ;  if it gets too 
thick, thin it with benzine or naphtha. 

(5) J. R. S. asks (1) the composition of 
8 cheap paint suitahle for rough work. A. Grind pow­
dered charcoal. oxide of iron, or any convenient pigment 

in lin.eed 011 with .ut!lcient litharge as drier. and thin 
for use with well boiled lin"eed oil. You will fiud it. 

however, cheaper to purchase a ready made paint from 
some reputable dealer. 2. A good work on the manu­
facture of paper from wood. A. See " Techuology of 
Paper Trade." in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 109. 110. 116, 117. 118. aud 12.3. 

(6) S. G. asks : Is there any way to 
mark white dishes permaneutly ? A. We know of no 
means except by grinding suitable pigments in proper 
vehicle, painting the china, and then burniug it in. 

(7) A. H. W. writes : I want to have 
twelve triangles made from bar' steel. each one to be of 
a different toue from the other. Whot size. should each 
be, and what sizes of steel should cach he made of, to 
make the best souuds? A. As you cannot depeud upon 
getting steel of .mall and exact variation. iu size, your 
only conrse i. to make a trial of a har. and make a 

.econd trial with a shorter bar for the n�xt note. Then 
make a trial on the next size steel. Commercial stool 
varies enough from it. uormal size to prevent any com­
putation of lengths for chimes or chords or single notes. 

(8) W. H. R. asks : 1. How can I con­
• truct a .imple hygrometer to ascertain the moi.ture of 
a room when .team vapor i. nsed ?  A. You may make 
a very good hylltometer by hanging a piece of well 

twisted catgllt, that ha. not been oiled , to a hook with 
a disk or pointer attached to the lower end ju.t heavy 
enough to straighten the catgut, using an eye of wire 
to keep it trom swinlting. The whole may be fastened 
to a .mall .Irip of wood, to hang upon the wall. The 
catgut may be a few mches or a foot or two long. ac­
cording to the amount of twist. The index will swing 
with the hygrometric changes. and may be adju.ted to 
proportional parts by comparison with a "  Ma.on's hy­
grometer. " SUPPLEMENTS 571, 334, 14, 379, 155. 2. Give 
me the best recipe you can for a ca.ehardening com­
pound, to be used on o�n fires. A. Casehardenlng in 
the open lire Is a very poor and .uperllcial process. 
We kuow of nothing better than a mixture of cyanide 
of potassium and hoof shavings thoroughly pulverized 
and mixed. 3. What is the best welding compound for 
working steel' A. There are a great mauy welding 
compound. In use, with as many claims to superiority. 
We have found nothing better than borax with a little 
sal ammoniac-about 10 per cent-all pulverized to­
gether. 

(9) M. A. M. writes : I wish t.o preserve 
a portion of a polished .teel surface and etch or eat 
away the remaiuder to a depth .ut!lcient to receive a 
thick electro plate of silver, so that when plated, and 
the plating poli.hed, it will be even with the preserved 
steel surface, so the whole surface will be even. hut a 
port.ion steel and a portiou si lver plated. A. Thi. i. 
what is called electro inlaying, and is only succe •• fully 
practiced by experts in this style of art. Th" etching 
process is the same as tor engraving steel plates. The 
protecting material is asphalt varnish, which may he 
nsed with pencil bru.hes for ornamental work or for 
stopping off any parts not required to be acted npon 
by the acid. Asphalt, resin, and beeswax about cqual 
parts, varied for hardness to suit the temperature, is 
suitable to cover the .urface, warmed by dahhing with 
a small pad. This allows of the lIgure being scratched 
In with a poiut. Nitric acid 1 part, water 2 to 4 parts, 
is generally used for bitiug In the tlgnres. This, fol­
lowed by a dilute muriatic acid dip for removing oxide 
and cleaning the surface, will probably prepare the 
piece for electro plating. If not. you will have to make 
a .tudy of chemicals that will clt'ar the surface .0 as to 
take the silver; pos.ibly a few trials cyanide of .ilver 
or potasso-cyanide may give you succe.s. For electro­
plating. see details in SUPPLEMENT, No. 310. 

(10) B. F. R. asks : Can you add any 
harmless substance to milk that would make a copious 
and permaueut foam on being beaten with an egg 
beater! A. You mill:ht take the fol lowing, which is 
n.ed with soda water: To each gallon add from two to 
four ounce. of gum arabic di.solved in its own weight 
of water; or use the following: Quillaya bark 4 ounces, 

alcohol 4 ounces, glyceriue 4 ounces, and water 8 ounces. 
Exhaust hy percolation to make 1 pint of tincture. Two 
to live drachm. of this tincture to be u.ed to every gal­
lon of tluid. 

(11) J. W.-Holes in glass plate or win­
dows may be cut with a diamond by making a di.k of 
wood and using it as a guide to the diamoud. It re­
quires a delicate touch to make the tlrst cut so a crack 
will not start outwardly therefrom ; but wheu properly 
cut, so that the crack can be .eeu all around the circle, 
the glass can be gently tapped with a .mall piece of 
wood directly under the cut, when the fracture will run 
through the glass, and follow the tapping all arouud the 
circle. When the separation i. complete, the center may 
be gently pushed out. If it should appear to be in­
terlocked or dovetailed. a few cuts across the center 
will enable you to take it out in piece •• 

(12) A. S. asks what to line a wooden 
tank with, which will with.tand the action of nitric and 
sulphuric Rcids. A. Cover the inside with parat!lne : 
go over the inside with a .adiron heatcd to the tem­
perature used in ironing clo thes. Melt the paramne 
under the iron so a. to drive It into thc wood as much 
as po.slble, then with a cooler iron melt on a coat thick 
enough to completely cover the wood. 

(13) O. F. B. desires (1) recipe for mak­
Ing stove blacking. A. Take of black lead pulverized 
1 pound, turpentine 1 gill, water 1 gill. sugar 1 ounce. 
2. A recipe for cleaning i.ingla.s. A. Micas may be 
cleaned hy taking them out and thoroughly washing 
with vinegar, a little diluted. If the black does not 
come off at once, let it .oak a little. 

(14) W. P. J. asks why a loose pulley 
of certain size, or a wheel such as is" used on a band 
saw machiue, .hakes when running a certain speed, 
whereas if the speed i. decreased or increased the vihra­
tlon ceases. A. The cause is the synchronism between 
the time of revolution of the wheel and the vibration of 
the band saw. At the .peed in which they correspond, 
the vibration ot the band is increased. This phenome­
non often takes place with beltiug, .ometimes extend­
Ing to the lIoors and the huildiug. We kuow of a 

case where at a certain speed of the engine the walls 
of a buildmg shake. 

(15) B. A. H. asks (1) direct.ions for mak­
Ing wax moulds for moulding plaster centers for 
ceilings. A. Plaster centers are monlded in pias­
ter moulds. oiled wilh lin.eed oil. In making an 
origiual design. you may use beeswax and whiting 
melted with a few drop. of oil to soften. so that 
it may be worked. Clay is also u.ed for designing 
patterns; oil the clay patteru before pouring on the plas­

ter of Paris. 2. What thickne.s womd a ca.t Iron box 
6 iuches by 6 1nchcs Inside have to 1)e made to hold 330" 
of .team heat? A. 330° heat in .team is equivalent to 
90 pounds pressure ; your box. if a cube, .hould have 
the Inaiae corners rounded, and be about " inch 
thIck for safety. 

(16) W. M. S. desires a recipe for a quick 
drvlng varnish. A. Use the followlngr P::!verize 1 
ounce sandarac, Jo! ounce mastic, U ounce Cleml. dis­
solving them In 'li ounce Ve&�ce turpeutine, aud add· 
Ing to itaa solution of 4 ounces .hellac and 3 ounces oil 
of lavender In 12 ounces alcohol. 

(17) N. A. H. asks : Why does placing a 
ve •• el of water on a .tove iu a close room prevent a 
headache or feeling of clo.eness in the room' A • 
Any benellcial effect from placing a vessel of water on 
a stove is due to_the Impartina; of moi.ture to the alr, 

..tnll person haVing a MID in'llentlon mall, withoot c/large, 
consult KUNN <! CO., Sclentttk .American OJftce, 
361 Broad wall, New York, for ad'llice how to obtain 
a Patent or Cawat. Our Hand BooI: qf I1IItnM:· 
tWti8 relating to Patent, 6ent.tree. 

The new " Trautwine's Curves " is an exceptionally 
handsome book. Bnalnuring Newa. July 3, 1886, says It 
" Is probably the most complete and perfect treatise on 
the single subject of railroad curves that Is published In 
the English language." 

All Books and App. cheap. School of Electricity, N.Y. 
Tele8cqpe Le1/Jle8. Lowest prices • .  Gardam, 36 Malden 

Lane. N. Y. 

For cru.hing and pulverizing ores, phosphates. rock, 
cement, etc .. the Sturtevant Mill I. admitted to be the 
best. being so constructed that the material pulverize. 
itself. lIlustrated Circular, with references, on applica­
tion to Sturtevant Mill Co., 89 Mason Building, Boston, 
M ..... 

For Sale-Patent sap pall cover. Address C. O. Freer, 
Walton, N. Y. 

Local Salesmen wanted in manufacturing towns for 8 
large line of well known specialties made by one of the 
oldest and most extensive manufacturers In this coun­
trv. Only reliable and energetic men. who can give sat­
Isfactory references, need apply. Particulars and terms 

will be Iliven on application, with references, by mall, to 
"Manufacturer." P. O. box 718, New York City, N. Y. [We 
will vouchJor the good standing of tbls advertlser.-Ed. 
Sc. Am.] 

For Sale-The Home� Oil Cloth Works at a bargain. 
Larlle bulldinll. boller, enlllne, machinery, pattern., ete. 
Persons acquaiuted with 011 cloth makinll will Ond tbls a 
favorable opening lor engaging III a profitable business. 
Address box !J{, Homer, N. Y. 

For Sale-32 In. by 60 in. vertical or heam enltine ; 
Woodruff & Beach make ; 7� ft. by 8 In. shatt ; pulley In 
sections, 18 ft. dia. In very good order. IIlstimated 
weight, 28 tons. Price, F. O. B., " near Albany, N. Y., 
$1,000. S. C. �'orsaith Machine Company, Manchester, 
N. H. 

Wanted-To manufacture on royalty patented arti­
cles capable of being made In tin or other light metals. 
Reardon & Ennis, 311 River Street. Troy, N. Y • 

Link Betting and Wheels. Link Belt M. Co., Chicago., 

The Rail,'OOd Gazette, handsomely lIlu.trated, pub­
lished weekiy. at 73 Broadway, New York. Specimen 
copies free. Send for catldollue of railroad bOf'ks. 

ProtectWft for Watchu. 
.Anti-mal/netlc shields-sn absolute protection from all 
electric and maguetic inlluences. Can be applied to any 
watch. Experimental exhibition and explanation at 
" A nti-Magnetic Shield & Watch Case Co .... 18 Jobn St., 

New York. F'. S. Giles. Agt., or Glle. Bro. & Co., Chicago. 
where full assortment of Anti-Magnetic Watcbes can 
be bad. Send for full descriptive circular •

. 

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

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and g ... es. New catalol/ue 

' now ready. 

Concrete patents for sale. E. L. Ransome, S. F., Cal. 

The Knowles Steam Pump Works, 44 Washington 
St .. Boston. and 93 Liberty St., New York, bave just Is­
lued a new catalogue. in whicb are many new and Im­
proved forms of Pumping Machinery of tbe single and 
duplex, steam and power type. Thi. catalogue will be 
mailed free of cbarge on application. 

Pre.ses " Dies. Ferracute Mach. Co., Bridgeton, N. J, 

Nickel Plating.-Sole manufacturers cast nickel an· 
odes, pure nickel salts, polishing composltlons, etc. $100 
",Uttle W<>ntkr." A perfect Electro Plating Macblne. 
Sole manufacturers of tbe new Dip Lacquer KrI.taline. 
Complete outllt for plating, ete. Hanson, Van Winkle & 
Co., Newark, N. J. and 92 and !J{ Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Raven. Conn. 

Timber Gaining Machine. All kinds Wood Work­
Ing Machinery. C. B. Roger. & Co., Norwich, Conn. 

Send for catalogue of Sclentillc Books for sale by 
Munn & Co .. 361 Broadway, N. Y. Free on application. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 

U an Invention has not been patented in the United 
8tates for more than one year, it may still be patented In 
canada. Cost for Canadian patent. ,ro. Various other 
foreign patents may also be obtaIned. For Instructions 
address Muun & Co., SCIENTI�1C AMERICAN patent 
lIIfency, 361 Broadway, New York_ 

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

Supplement Catalogue.-Per.ons In pnrsuit of infor­
mation of any special engineerinlr, mechanical. or sCien­
tlOc subject. can have catalogue of contents of the SCI­
BNTIPIC AMERICAN SUPPLEMEST sent to them free. 
The SUPPLEMENT contains lengt.hy articles embracing 
tbe whole range of engineering. mechanics. and physical 
science. Address Munn & Co .. Publishers. New York. 

A specialty made of copper forgings for electrical pur­
pose.. Steel Wrenches and Eye Bolts. Billing. & Spen­
cer Co .• Hartford. Conn. 

Cu.hman'. Chucks can be found in stock in all large 
cities. Send for catalogue. Cu.hman Chuck Co., Hart-
ford, Conn. 

. 

The Improved Hydraulic Jack., Punche., and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Hoisting Engines. D. Fri.bie & Co., New York city. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rocbester, N.Y. ,See iIIus. adv., p.28. 

Catarrh Cured. 
A clergyman. after years of sufferIng from that loathsome 
disease. catarrh. and vainly trying every known remedy, 
at last found a prescription which completely cured and 
saved him from dellth. Any .ufferer from this dreadtul 
disease sendlnlr a self-addressed .tamped envelope to 
Dr. J .... wrence. 212 East 9th St., New York. will receive 
tbe recipe free of "harge. 

Lick Tele.cope and all .maller size. built by Warner 
" 8w ... ey, Cleveland, Ohio. 

FEBRUARY, 1 88'7. 

01' THB 

$ dentifie �mtritan 
FOR l �". 

The lIIelt Pep1llar SeleDtitie Paper 18 the World., 
Only IS.oo a Vear, l ncladl n ll:  Poatace. WeeklJ'. !ill N umbcrs II. Y ear. 

Thla widely circulll.led and splendidly Illustrated 
paper Is publlsted weekly. Every number contains six­
teen pages of useful Infolmation and a large number of 
Original engravlnlrs of new Inventions and discoveries. 
representllll! EngineerIng Works, Steam M achinery 
New Inventions, Novelties In Mecbanlc., Manufllcture •• 
Cbemlstry, I!:lectrlclty Telegrapby. Pbotoltl"8phy, Archi­
tecture. Agriculture. Horticulture, Natural History. etc. 

A l l  (:I  ••• ea of !r eader. Ond in tbe SCIENTIFIC 
A)IERICA.N a popnlar � ... '''me of tbe be.t scienti1lc In­
formation of the day; and It Is the aim of tbe publlsbers 
to present It In an attractive form. avoiding as mucb all 
possible abstruse terms. To every Intelligent mind, 
this journal a.!Jords a constant supply of Instructive 
reading. It Is promotive Of knowledge and progress In 
every community where It circuhltes. 

Term. of Su blc" l p t l on,-one copy of the S(,IEN­
TInO A}'ERICAN will be .ent for one uear-62 numbers­
postage prepaid. to any subscriber III the United States 
or Canada ,  on receipt of three doll n.·. by the pub-
118bers ; six montbs, '1.60 ; tbree month., 'LOO. 

Club •• -One exIra copy of tbe SCIENTIFIC AKUT­
('A.N will be supplied gratis!or wert! cltlb o! ftt .. l1IlIIerlllero 
at $3,00 eacb ; additional copies at. same proportionate 
rate. 

The safest way to remit Is by Postal Order. Draft, 01' 
Express Money Order. Monny carefu\ly pluced Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom ' goes astray, but Is at the sender's rI.k. Ad­
dre.s al\ letters and make a\l orders, drafts. etc., pay­
able to �"t:7'NN &; CO., 

36 1 B roadway, N ew York. 

T � :IiI  

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

'I'll .. SCIENTIFIO AMKRICAN, but Is uniform tberewltb 
In Size, every number containing .lxteen large pages. 
THE SCIKNTI1i'IC A). "RICAN SUPPLKM KNT Is publi.bed 
weekly, and Includes a very wide ran ... e of content.. It 
presents tbe mo.t recent paJll'rs by eminent writers in 
a\l the prln31pal departments of Science and tblJ 
Useful Arts, embraCing Biology, GeclolO', Mineralogy, 
Natural Hi.tory Geollraphy, A rcblllology. A.tronomy, 
Cbemistry, ElectriCity, Light. Heat. �I echanical Engi_ 
neering. Steam and Railway Engineering, )I 1nlng, 
Ship Building, Marine Engineering. Photograpby, 
Tecbnology, Manufacturing Industries, Sanitary En­
gineering. Agriculture. Horticulture. DomestiC Econo­
my, Biography, Medicine, etc. A vast amount of fresb 
and valuable Information pertaining to tbe.e and allied 
.ubjects Is given, the wbole profu.ely Illustrated with 
engravings. 

T/U moat impc,rtant .En9(neering Work3, M echunlsm., 
and Manufactures at bome and abroad are represented 
and described In tbe SUPPLEMENT. 

Price for tbe SI'PPI.EMBNT for Ihe United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM­
IlilllCAN and one copy of the SUPPLEMENT, botb mailed 
for one year for '7.00. Addres. and remit by postal 
order. expresa money order, or check, 

MUNN & Co • •  361 Broadway, N. Y., 
Pnbllsbers SCIENTIFIO AMElllCAN. 

To Forelll'n S .. b.cl·lbe .... -Under the facilities of 
the Postal Union, tbe SCI ENTlI'IC AM ERIOAN Is now sent 
by po.t direct from New York, with regularity, to sub­
scribers In Great Britain . India, Australia. and all other 
Brlti.b colomes ; to France, Au.trla, Belgium. Germany, 
Russia, and all other Enropean States ; Japan. 'Bruli, 
MeXiCO, and all States of Central and South Am�rlca. 
Term., when sent to foreign countries, Canada excepted, 
$4. gol:1, for SCIENTIJi'IC AM Y.RICAN, one year ; ,9, gold 
for both SCIENTIFIC AM ItRICAN an:! SI'PPLEMENT for 
one year. Tbls lnclude. pe.tage, wblch we nay. Remit 
by postal or express money order. or draft te order of 

MUNN & CO .. 361 Broadway. New York. 

PEBFEC7.' 
NEWSPAPER FILE 

The Kocb Patent File. for prese"""'g newspspers, magllllines. and pamphlet •. b lls been recently Improved ILJId prlon reduood. t;ubscribers to tbe SCIENTIFIC AK_ 
ERICAN and SCIF.NTIFIC AMERICAN SI'PPLEMKNT can be 
supplied for the low price of $1.50 by mall, or $1.25 at the ' �� ... �t

lFI
bll! paper Heavy board side. ; Inscription �u C AMERICAN," in IlIlt. Necesl!8l7 for 

every one who wlsbes to preserve tlie paP"'. Address 

MUNN & CO., 
Publishers SCIlUll'll'IC AlmBICAlf, 

PAT E N T S .  
MESSRS. MUNN & CO .. In connection with the publl­

cat10n of the SCIENTIFIC AMERICAN. continue to ex­
ami�e Improvements, and to act as Soli"itor. of Patents 
for Inventors. 

In this line of business they have had !ortll-one !/I!IIrB' 
taperience, and now nave unequaled !acilitiu for the 
preparatIOn of Patent Drawings, Specilicatiol!s, and tbe 
prosecution of A pplications for Patents in the United 
StILtes. Canada. and �'oreign Countries. Messrs Munn '" 
Co. also attend to the preparation of Caveats. Copyrigbts 
for Books, Labels, Reissues. Assignments. and Reports 
on Infrinl{ements of Patents. All business intrusted to 
them Is done with special care and promptness, on very , 
reasonable terms 

A r,amluhlet sent free of cbar ... e. on application. con-

���� nrhe:1
; 
i
����:����n 

c����;n��e
t�b:{!? ��;y��g�t�: 

DeSigns, Patents, Appeals. Hflis8ues, Infringements, As­
slllnments. Rejected Cases. Hints on the Sale of Pa. tenta, etc. 

We also send. Jruo! chafYJ/J. a SynopsIs of Foreign Pa. 
tent IJ8.W8, showinil' the COAt and method of Aecnrinft 
patents in all the principal countries of the Wllrld. 

.lYNN ok CO., Solicitor. ot Patenta, 

361 Broadway. New York. 

BRANCH OFFICES.-No. 622 and o:u F Street, P .. 
cillo Building, near 7th Street, Waah\Jlllton, D. C. 
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M ACH I N ES OF 1 0,000, 25,000, 50,000 B R I C K S  P E R  DAY CAPACITY. 
ERECTED SUBJECT TO TRIAL AND APPROVAL. 

CEE.A.Dil:BElR.S, ElR.OTEEElR. d'J CO., 
PHI L A DELPHIA, FiftY.8econd St., below Lanca.ter A.ve. 

WOODWORK ING 
MACHINERY, 

P L A N E R S  A N D  
MATCHERS, 

PONY P L A N ERS, 
Hand Matcbers, 

Solid Plate and 
S E G M E N T  

R E · S A W S. 

Wood s, . CO N N E LL & DE N C L E R , Rochester, N .  Y. 
WOODWO R KI N C  

M ACH I N E RY. 

-VE N E E R S, 
Al l kinds of BRACKET WOODS. 

-------- ------- _.-------

YARD ,  MILLS and OFFICE ,  275-289 East 20th St. , 
Foot Houston St. ,  E.  R . .  CH ICAGO , 

NEW YORK .  ILL. 
ESTAB LISHE D 1 8 44. -

SAMU EL H. FRENCH &: CO., 
York Aven ue, Fou rth and Cal lowh i l l  Ste. 

PHILADELPHIA, PA. 

PAINT MANUFAOTURERS. 
Strictly Pure Lead, Zinc and Oolors, Dry, in Oil, Japan, 

and Ready Mixed for Use, -
.. • e l . 

P E E R L E S S  
M ORTAR COLORS, 

BLACK, BROWN, BUFF, AND RED. 
::Maso:n...s" a:n...d Builders' Su..:p:plies_ 

SE�D FOR CATALOGUE AND CIRCULARS. 

BLACK DIAMOllD WROUGHT laOll FURNAOES. 
ALL SIZES� 

BRICK SET. 
Pa.tent Salf-cleaning Ash Pit. Sure 

pTeventive of fire from hot a.shes. 
Patent Clinker Crushing a.nd. Dump" 
ing Grate 

No. 2 Pony Planer. 
No. 2 Saw Table. No. 1 Variety Moulder. 

J .  S .  GRAHAM & CO. ,  249 Lyel l  Ave . , Rochester, N .  Y. 
BLIND�R:��w���TTERS F. W. DEVOE & CO. 

Blind Tenon p U Ii·illsbed 1 8 52), 

A DESIRABLE 
IMPROVEMENT. 

-:0:-

M I X E D  
PA I N TS 

Our outside work is put We desire to call attention of consumers to the fact 
that we guarantee our ready mixed paints to be made together with paint. only of pure linseed oil and the most permanent pig_ 

-:0:-

We also manufacture 

ments. They are not H ChemIns)," U Rubber," U Patent " 
or H Fireproof." We use no secret or pA.tent metl:od in 
manufacturing' them by which ben zine and water are 
made to serve the !Ou�ose of pure linseed oil. Sample �t::":tS, (."ontaining esirnble shades, sent on appllca-

DRESSER DOORS F I N E  V A R N I S H ES, 
AND WOOD F I L L E R S, 

OUTSIDE SHUT- WOO D  STA I N S . 
TERS. 

-:0:-

ARTIST'S MATERIALS, 
MATHEMATICAL INSTRUMENTS • 

p
2�f:�?gues of our dllferent departments to responsible 

PENFIELD & VAN AUKEN , OSWC[O, N. Y. Cor. F ulton and Icomn, Devoe 8& Co. ,  
William S t  •• , 1 76 Randolph St., 

N E W  Y O R K. CHICAGO • .. STEAM ENIINES .  
- Horizontal and Vertical. 

- D t' e d lt l ll lt  lllncbl lle,'Y' _ . Flon l·. I'OWdCl', S l u t p.  and - . ' . . . . .  - F l i ll t  :" 1 1 1  lUacl,h,e,'Y, T o t·-�T . bi lle WnrCl' W beel •• /" ,.  , York MJg Oo., York, Pa. U. S. A. 

FIR-ST-CLAS S 

H E A T I N G  A P P A R AT U S ,  
J .  R EYN O L DS & SO N,  

P H I L A D E L P H I A, P A. ,  

- MANUFACTURERS OF -

Steel Air - Tight Furnaces, 
KEYSTONE 

STEEL FURNACES. 
BRICK - SET AND PORTABLE. 

For Anthracite and Bituminous Coal 

or Wood. 

SAVES FUEL. 
S C H O E N  H E A T E R  A N D  

Our beaters are strictly first-clasl'!. made of the best material and workmanship, 
PORTABLE and are supplied with the. RR.ynolds' Shaking Grate, t.he best labor and fuel -saving 

STOV E  CO M"P A N Y appliances. They are absolutely Gas. Dust and Smoke-tight. Cooking Ranges, 
, Low and Half-low Grates, in great variety of styles and sizes. Descriptive circulars 

13 North Eleventh Street, Philadelphia. sent free to any address. The trade supplied. 
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Stained and Mosaic Class. .J O H N  DAVIS &. CO. 
StUIII S:eatillr. and ZVlr:vthillr pertailllDr to It. 

Wrought Iron PipeFlUiIlga, Boilet'l. Radlaton, WorihlDlfloon Pump', etc., etc. T H E T I F F A N Y  C L A S S  C O M P A N Y ,  6'1' Mleh1caD IltPeet. VhleaJrO. ilL 
Comopond01lllO Solicited. 

333 - 335 Fou rth Ave n ue, 
-yo��. 

The HeDry Dibblee 00. 
Mantels, Grates, and Tiles. 

General Agency 
LOW'S ART TILES, MAW'S ENGLISH TILES, 

LOUIS C. TIFFANY, Pres't and Art Director. PRINGLE MITCHELL, Vice-Pres't and Manager. Jackson's Heating and Vent1lating Grate, .. Peer-
less " �= �� �U:f�': <f:'�8.

Stable 

JOHN DUFAIS, Secretary. JOHN CHENEY PLATT. Trettsurer. 266 aDd 268 Wabaah A.ve., CHICAGO. 

I :Lv.I: :J? C> :Fl. T .A. � T  
To Architects, Builders, House- Painters, Decorators, Boat . .  Builders 

and Yachtsmen desiring an e�tremely durable Finish for Wood. 

the markct, for the 
ing reasons, viz. : 

The), p O ll ll e ll s  ......... . 

greater rellisting p r o  
perlles, to atlllu.sp,herl(� I 
Inftuences. a c t  I o n 0 
water and alkali. 

1D0re durable. 

��i;;;;;;.;i;11 Inside Work, 
Requiring great dura-
blllt)', use No. 2. ELtlS· 
TIC A FINISH. 

For 

Outside Work, 
e x t r e lD e  

durability, ulle No. 1 
ELASTI(1A FINISH, or 
No. 2 where No. 1 Is 
too IIlow drylnc. 

N A T U R A L  W O O D  O R N A M E N T S ,  
PANELS. ROSETTES. BORDERS. CORNER BLOCK.S, ETC., 

For Builders, Interior Decorators, Furniture Manufacturers, etc. 150 Designs. 
Paten' Pap),ru. Center Piece. and Ornament •• 

Send 50 cents for board with 12 samples, $6 for board with l00samples. Cat­
alogne on application. 

ALBERT KOMP Patentee and Manufacturer, 5 6  and 5 8  LEWIS ST., 
, New York, near Grand Street Ferry. 

WORKS : 
'73 ·1- '7 4 0  Ea.t 1 4th Street, 
'733-'739 Eallt 1 3th Street. 
1 99-20'7 Avenue D. I STANDARD VARNISt\,WOR'KS. The Eu reka Sp i ral 

D. ROSENBERG a SONS, __ II1II111 
Office, 207 Ave n u e  D, N E W  YO R K. 

Send Cor SalDplell and Full Partlcularll. 

WROUGHT IRON. - ANTI·FRICTION. 
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. 

CRONK  HANIER CO. ,  
ELMIRA, N. Y. 

MINERAL WOOL ! 
I N DESTR U CT I B L E .  F I R E-P R OOF. S O U N D- P R OOF. 

F R OST-P ROOF. V E R M I N -P R OOF. O D O R LESS. 

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

ings, Prevention of Frost in Water or Gas Pipes. 

(Patented May 29, 1883.) 
Also Fire·Proof Sectional Coverings for Steam Pipes and Boilers. Best non· 

conductor for all surfaces, Steam or Fire Heat. Will not Char, Crack, or Burn. 
Easily applied and removed by any one, and is indorsed by Insurance Com­

panies. For full information and sample free, address 

Western M i neral Wool Co., 
Box 1 23.  C L E V E L A N D, O .  

. GLAS S PHI LLIP S E M M E R  S. COM PANV_ , 
i �1h�aH&��!E�!-Psq���s� GNLASEW ySODRePKot 
; WRITE FOR Q U OTATION S . , • 

Is the mo�t durahle, and will drive a larger screw in less time than any other of the spiral screw 
drivers now made. In proof of this statement, sec the test IlS given in the October issue of the 

ARCHITE()T AND BUILDER. It costs the mechanic nearly one·half less than any other. The cylinder 
is manufactured of polished braE.S and blades of finest steel. Made in two sizes : No. I, extended 
14 in. long, closed 9 m. No. 2, extended 19 in., closed 12 in. Sold by C. E. Jennings & Co., N. Y. ; Hib­
bard, Spencer, Bartlet & Co .. Chicago. ; Simmons Hardware Co., St. Louis ; Walbridge & Co., 
Buffalo, N. Y. ; A. Freeman, Chicago ; Burdet & Fuller, Boston ; the Biddle Hardware Co., Phila­
delphia ; Corliss & Fulton, Baltimore, and all the princip'al hardware dealers in the U. S. A. 
and throughout the world. No. 1. Retail, $1.25. No. 2. RetaIl, $1.50. 

Owned and manufactured by DECATUR COFFIN CO., Decatur, Ill. 

B.o::a::m:a. T :M:. �:J:L:M:O'D':a., 
HANUFACTURER OF ASBESTOS FIREPROOF I!H I EATBING!!I AND 

BUILDING PA I'ER. H!! B!JIls. ��t}�I���t�R�G�t�J�»s� ' 
TANKS. ETV. 

Seud for Cbcular and Speclal Prlceo. 82 .Joh n St., N. Y. 
------------------------�------------------------. 

J. 8. THORN, 
Architectural Sheet·Metal Works. 

Metal Bundlng Trimmings, VentUatlng Skylights, 
Metall1c Rooling TUes. Building Specialties, Builder.' 
Light Iron Work. 

1 201 to 1 209 Callowblll Street. 
PHILADELPHIA, PA. 

CHEN EY & HEWLETT, 

I Architectural Iron Works. 

Nos. 1 5 ,  1 '7, 1 9  &; 21 N. Clinton St_, 
ChIcago, Ill. 

Eleetrle L1,:bts aod Traosmlssloo of Power. 
We have tt.e most perfect Ilnd economical 

Electric Motor for runnillg elevators, fanA, print­
ing presses, and other maohinery, the most oom­
plete Eleotrlc ll.ailwav ::<ystem, and the largest 
nu m ber of ElectTic Hallways in successful opera­
tion. Write fOl'particulars, stating what you want. 

iiiiiiiiiiirIRIRR'Jt lleIe_ted 0r!M 
ALTIMORE 

irTo. H EAT ERS To w ..... upper ad l .werroou Tile Hudlo.eat and .00t .... DODileal Coal8toYet In the world. 
B. C. BIBB '" SON POuDd .... BaIUlllore, .'" URBLEIZED SL&TE IIAITELII � ow and Beautiful Desip-. 

OPERA GLASSES .lIiCf"08eopes. Teleseope •• Sp8ctacles, Barometers, Thermometers1_ Photf!!J!:.aljhic Outfit.s .for Amatellrs, 
W.H.WALlYdo'lI,EY & CO. Sl1CceS.Ors to R. & J. Beck. Pbiladelphia. Illus. PrIce List free to any address. 

B. G .  UNDERWOOD, 
ADVERTISING AGENT, 

36 1 BROADWAY, NEW YORK, 

AND 

31 PEMBERTON SQ., BOSTON. 

WROUGHT AND CAST IRON WORK FOR 
BUILDING PURPOSES. 

N. CHENEY. l OFFICE { 201 BROADWAY 
C. HEWLETT. f ' N EW YORII. 

Book giving strength of wrought· iron girders. 
beams, and cast-iron columns maiJedon application, 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
t'l�I�W�=u�= 
��r=c':,:�Jm':l= 
able Hone Power and Mounted Steam Dr!lIlng M""hlnes for 100 to 800 ft. Send 6 cents for illUBtrated catalogue. 
Pierce WellExcavatorCo. 

New York. 

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

;r. D'C'N'F'EE � 00., 
Wood Carpet and Weather Strips 

OF ALL KINDS, 

102 Wa.hlngton Street. - - CHICAGO. 
SEND FOB CATALOGUE. 

Factory, 204 to 212 South Clint.on Street. 

�T!t��l�G S END FO R C IR C U L A R S .  
E U REI1.\ STEAM H EAT I N G  CO . ROC H ESTER  , N  Y 

THE CHILTON MFG. cn. Would call the attention of Architects aild persons de­
siring a good article to their Pure Linseed Oil Paints. 
The most durable and, therefore, the mos� economical 
in use. Sampla oards of colors sent on applioation. 48 Maid�n Lan�, N. Y. 

© 1887 SCIENTIFIC AMERICAN, INC.
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VALUABLE BOOKS FOR ARCHITECTS! BUILDERSJ ETC. 
Promptly sent, on receipt of the 'Price; by MUNN & CO. ; 3 6 1  Broadway, New York City. 

OUR N EW CATALOGUE OF TH E LATEST AN D MOST IM PORTANT WORKS RELATING TO 

ARCHITECTURE, BUI LDING, CARPENTRY, ETC., IS NOW READY, AN D WILL 
BE SENT FREE OF POSTAGE TO AN!Y ADDRESS. 

Dwelllugs Cor Vlllqe and Country.­
With General Descriptions and Detailed Estim­
ates. Uy S. B. Reed. Architect. One hundred 
und forty-nine illustrations. 3,5 Dwellings. Cloth, 
4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

Englneerll, etc.-Engineers' and Mechanics' 
Companion. 19th cdition, reviscd, 16mo, full 
mor. By J. M. Scribner . . . . . . . . . . . . . . . . . . .  $ 1 . 5 0  

Engl neerll, etc.-Engineers', Coniractors'. and 
Snrveyors' .l:'ocket Table-Book. 11th edition, 
revised. 16mo, full mor. By J. M. Scribncr. 

$ 1 . 5 0  

Engineer's Pocket-Book.-With a great 
quantit

r 
of useful Formul.e for Civil and Me­

chanica Engineers. India paper, 32mo, RUSSia, 
gilt. By Molesworth-Hurst . . . . . . . . . . . . . . . .  l 5 . 00 

Foondatlons a n d  Concrete Workll.­
Containing a Synopsis of the principal CIL.'!CS of 
Foundation Works, etc., Practical Hemarks on 
Footings, Planking, Sand, t:oncrete, Beton, Pile­
driving. Caissons, and Cotrerdams, ete. By E. 
Dobson, M.R.I.B.A. Fifth edition . . . . . . . .  $ 1 .00 

Foundations and Foo ndaUon Wallll.­
This book has been entirely rewritten and iii very 
much enlarged. and gives the latest and best 
prnctice. 64 illustrations. One 8vo volume, cloth. 
By Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

Galvanized Iron Cornlee·Worker's Mao­
ual .-Containing Instructions in laying out the 
dltrerent miters and making patterns for all 
k inds of Plain and Circular Work. Also, 'rabies 
of WeilChts, Areas, and Circumferences of Circles, 
and other matter calculated to bpncfit the tradc. 
By Charles A. Vaile, Superintendent .. Richmond 
Cornice 'Vorks," Hichmond, Indiana. I1lustralPd 
by 21 plates. In one volume, qnarto . . . . . .  $5.00 

Hand·ralling and Stalrcalllng.-A Complete 
Set of Lines for Handrails by " Squarecut Sys­
tem," and }'ull Practical Instructions for Making 
and Fixing Geometrical Staircuses. By }'rank 
O. Creswel l, of the Liverpool School of Science. 
Medalist for Geometry. W ith upward of One 
Hundred Working Drnwings. Cloth, fully lllus-
trated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 5 0  

Handrallhlg ( A  Practical Treatise on).-Show­
ing New and Simple Methods for findlllg the Piteh 
of the Plank. Drawing the Moulds, Beveling, 
Jointing-up, and Squaring the Wreath. By 
George Collings. Illustrated with plates and dia-
grams. . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . .  $1 .00 

HandralJlng .-Handmiling· cut sqnare to the 
Plank, without a Falling Mould, as discovered 
and taught at the Mechanics' Institution, Liver­
pool, by John Jones, Staircase Bui lder. Fourth 
edition, with seven plutes, contalnlng 50 dia­
grams. with full instructions for working them. 
Royal 8vo, cloth. . . . . . . . . . . . . . . . .  . . . . . . . . .  $ 1 . 5 0  
Ditto, ditto, Part II., containing additional exum· 
pies. Royal 8vo. cloth . . . . . . . . . . . . . . . . . . . • $1 . 5 8 

Healtlty Houllell.-A Hand-Book to the His­
tory. Dcfects. and Remedies of Drninage, Venti­
lation, Warming, and Kindred Subjects. By W. 
Eassic, with Estimates for the Best Systems in 
Use, and upward of aoo illustrations. 12mo, cloth. 

$1 .00 

Heat.-A Practical Treatise on Heat. as applied 
to the Useful Arts, for the Cse of Engmeers, 
Architects. ete. By Thomas Box. Fifth edition, 
revised and enlarged. Crown 8vo, cloth . . .  $ 5 .00 

Heatlng.-A Man�al of Heating and Ventilation 
in its practical application for the usc of Engi­
neers and Architects. By F. Schumann. 12mo, 
full roan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 . 5 0 

Homell .. or Home Bollden.-Edited and ar­
ranged by D. W. King, Architect, of New York. 
Farm and Vlllage House Plans ; also, Plans of 
Barns. Stables, Poultry Houses, etc., in great 
variety. Cloth. 12mo . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 6 0 

Homeillead ArehUet'tore.-Containing Forty 
Designs for Villas, Cottages, and Farm-Houses, 
with Essays on Style, Construction, Landscape 
Gardening1 Furniture. ete., ete. Illustrated by 
upward or 200 engravings. By Samuel Sloan. 
Architect. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3.50 

HoolI .... 1t(an�al 0" the.-Howto Build Dwell­
ings Barns, Stables. and Outbuildings of all 
kinds. Cloth. 12mo. By Jacqucs . . . . . . . . . . $1 .00 

Hoose-Painting, Carrlace-Palntlng.! and 
Gralnllll!:.-What to Do, lind How to uo It. 
By John W. Masury. New edition. 12mo. cloth. 

$1 . 5 0  

House Palnter.-Modem House Painting, con­
taining 20 colored lithogrnphic plates, exhibiting 
the use of Color in exterior and interior House 
Painting, and embracing examples of simple and 
elaborate in plain. graded, and parti-colors ; also 
the treatment of old style of Houses, together 
with full descriptive letter-press, covering the 
preparation, use, and application of Colors, with 
special directions applIcable to each example, 
the whole work otrering valuable hints and sug­
gestions on Harmonious Color treatment, suit­
able to cvery variety of Building, by E. K. Ros­
siter and F. A. Wright. Oblong 4to, cloth, $5.00 

Hoo.e . .. O� che Indulltrlal Clasllell, being 
a Review of the Defects of existing Model Lodg­
ing Houses, and containing Registered Designs 
for Model Houses from which Buildings have 
been erected by the Author ; together with Reg­
istered Plans for the Adaption of existing Dwell­
Ing-houses for letting in Flats. Second edition, 
to which is added .. Sanitary Hints, or How to 
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Interiors and Interior DetaUs.-Fifty-two 
large quarto plates, compriSing a large number 
of original dcsigns of Halls, Staircases. Parlors, 
Libraries. Dining-Rooms, etc. Togethcr with 
special designs for Low Cost, Medium and Elab­
m"Rte Wood Mantels. Sideboards, }'urniture, 
Wood Ceilings. Doors, Door and Window Trims, 
Wainscots, Bank, Ollice, and Store Fittings, in 
Perspective, Ele" ation and Detail, making a 
valuable series of Suggestions for Architects and 
Architectural Designers. By W. M. B. Tuthill. 
A.M. Cloth, large quarto . . . . . . . . . . . . . . . . .  $'7.50 

.Jolntll.-Joints Made and Used by Builders in the 
Construction of various kinds of Engineering 
and Architectural Works. By Wyvill J .  Christy, 
Architect. With upward of 160 engravings on 
wood • . . . . . . . . . • • . . . . . . . . . . • . . . . . . • . . . . . . . . .  $ 1 . 5 0  

LeWel'lI Houlle Plans.-Containing clcvations, 
p!ans and descriptions of houses costing trom 300U to $3,000. and udaptcd to families having 
good taste and moderate meuns. Including thc 
six prize plans in th'.l .. Mechanical News " com-
petition. One oblong quarto. Price . . . . . . $2.00 

This book will be found suggestive for cheup, 
roomy houses, where accommodation is sought 
rather than appearance. 

Letter WrUer.-'I'he Practical Mercantile. A 
Collection of Modern Letters of Business. With 
Notes, Critical and EXl?lanatory, an Analytical 
Index, and an AppendIX, containing pro Jorma 
Invoice& Account Sales, Bills of Lading. und 
Bills of Jj;xchangc. By William Ander8()n. 121110, 
cloth . . . . .  . . . . . . .  . . . . .  . . .  . . . . . . • • .  . . .  . . . .  . $ 1 . 2 5  

Lathe, The, a n d  I t .  Viles ; or, I Ulitruc­
&lon In the Art 01" Turning 'Vond a u d  
Metal.-Including a description o f  t h e  most 
modern appliances for the ornamentation of 
plane and curved surfaces, with a description also 
of an entirely nowl form of Lathe for Eccentric 
and Rose Engine Turning, a Lathe Dnd Turning 
Machine combined, and oth"r valuable matter 
relating to the Art. 1 vol • •  8vo, copiously il lus­
trated. Third edition, with additional chapters 
and index. 8vo, cloth . . . . . . . . . .  . '.' . . . . . . . .  $'7.00 

Llmell, Cementll, Mortars, Concretell, 
Mastics, PlasterlnIC, etc.-By G. R. Bur-
nell, C.E. Twelfth edition . . . . . . . .  . . . . . . . . .  • '7 5 

Machlnlst.-The Complcte Practical. Embrac­
ing Lathe Work, Vise Work, Drills and Drilling, 
Taps and Dies, Hal'dening and Tempering the 
Making and Usc of Tools, Tool Grinding, Mark. 
ing ont Work, etc. lIy Joshua Rose. Illustrnted 
by 356 engrnvlng8. Thirteenth edition, thor­
oughly- revised and in great part rewritten .  I n  
one volume, 12mo, 439 pagcs. . . . . . . . . .  $2. 50 

Mantelll, Album 0" Mantelll.-One large 
quarto volume, bound in c loth . . . . . . • . . . . .  $4.00 
Unbound in portfolio . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

This book contuins 60 plates and 103 designs of 
mantels and shelves. 

Masonry and S&oD ecotlloc, in which the 
Principles of Masouic Projcction and their ap­
plication to the Construction of Curved Wiug­
Walls, Domes, Oblique Bridges, and Roman and 
Gothic Vaulting, are explained. By Edward 
Dobson, M.H.T.B.A., etc . . . . . . . . . . . . . . . . . . .  $ 1 . 5 0  

Materials and Constroctlon.-A Theore­
tical and Practical Treatise on the Strains. De­
Signing, and Ercction of Works of Construction. 
By }'rancis Campin, C.E. Second edition, re" ISPd. 

$ 1 . 5 0  
Mechaolcal Principles o C  Endneerlng 

and Archltectu rt'.-By Henry M"osely, M A .. 
F.H.S. From last London edition, with con­
siderable addition8, by Prof. D. H. Mahan, LL.D., 
of the U. S. Military Academy. 700 pages. With 
numerous cuts. Ih'o, cloth . . . . . . . . . . . . . . . . .  ' 5.00 

Mechaulc, TIle Young Mechanlc.-Prac­
tical Carpentry. Contuining directions for the 
use of all kinds of Tools. lind for the construc­
tion of Steam Engincs and Mechanical Models, 
including the Art of 'rurning Wood and Mctal. 
By John Lukin. lllustrated. 12mo . . . . . . . . $ I . '7 5  

Mechanic's Frlend.-A Collection of Receipts 
and Practical Sugg'cstions relating to Aquaria, 
Bronzing. Cements, Drawing, Dyes, Electricity, 
Gilding, Glass-working. Glues. Horology, Lac­
Quers, Locomotives, Magnetism, Metal-working. 
Modeling. Photography. Pyrotechny. Railways, 
Solders. Steam Engine, Telcgraphy, Taxidcrmy. 
Varnishes, Water-proofing, and Miscellaneous 
Tools, Instruments, Machines. and Processes con­
nected with the Chemical and Mechanic Arts. 
With numerous diagrams and woodcuts. By 
Axon. Fancy cloth. . . .  . . . . .  . . .  . . .  . . . . .  . $1 . 5 0  

MechanlcII' (A mateur) Workllhop. - A 
Treatise containing plain and concise directions 
for the manipulation of Wood and Metals, in­
cluding Casting. Forging, Brazing. Soldering, 
and Carpentry. By the author of the· .. Lathe 
and Its Uses." Third edition. Illustrated. Ih·o. 

$3.00 
Pattern MakIDg.-By Joshua Rose. Embrac­

ing Lathe, Branch, Core, and Sweep Work, Geur 
Construction, and Preparing and Using Tools. 250 Il lustrations . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2. 5 0  

Painter. Glider, and Varniliher's Com-
palllon.-Cloth. 12mo . . . . . . . . . . . . . . , . . . . . .  $ 1 . 5 0  

Palll tlnK.-House Painting, Graining. Marbling, 
and Sign Writing : c0ntaining full information 
on the Processes of House Painting. the Prac­
tice of Sign Writing, the PrinCiples of Decorative 
Art. a Course of Elementary Drawing for House 
Painters, Writers, etc. , etc. With 9 colored 
plates. and nearly 150 wood engravings. By 
Ellis A. Davidson. Fourth edition . . . . . . .  $3.00 

Palliser's American Cottae;e Homes.­
Containing 50 Desilms of Modern Low-priced 
Cottages and Workingmen's Homes, suitable for 
erection in City suburbs, and the country. in the 
North, South, and West.. Cloth, 4to . . . . . . .  $8.00 

Palliser's Model Homes.-one volume. 28 
full page plates. Cloth, 8vo . . . . . . . . • • . . . . .  $1 .00 

Palllser'lI Useful DetaUs.-A New and Prac­
tical Work on every Description of Modern 
Architectural Detail. Forty plates, size of each 
2Ox26. Each plate Is a fac-simile of the original 
Drawings without reduction. They are given on 
a very large scalc, none being smaller than �­
inch to foot, and many larger, and up to half fuil 
size. In paper "O\·er. Price of the Forty Plate8, 

$2.00 
Pla_ter and Plallterlng, Mortars and 

Cements.- How to make and how to use. Be­
ing a complete guidc for the plasterer in the 
preparation and application of all kinds of Plas­
ter, Stucco. Portland Cement, Hydraulic Ce­
ments, Lime of Tiel. Rosendule and other Ce­
ments, with useful and practical information on 
the Chemistry, Qualities. and Uses of the various 
kinds of Limes and Cements. Fort,y figures of 
Ceilings, Centerpieces, Cornines, Panels, and 
Soffits. By Fred. T. Hodgson . . . . . . . . . . . . . .  $ I .OO 

PlalitereJ'911 MaROal.-Secanel l-e"\"lSed edition. 

By K. Cameron. Containing accuratc descrip­
tions and illustrations of tools and materials 
used in Plastering. Description of t.he appear­
ance and aC'tion of every variety of Lime and 
Cement ; instructions for making all kinds of 
Mortar : instructions for doing all kinds of Plain 
and Ornamental PlusteI'ing : Cistern Building ; 
Form of Contract : Useful 'rabies ; many impor­
tant Recipes, etc. Cloth, 12mo. . . . . . .  . . . . . . . .,. 5 

Pl u mber and Saoltary HOlu.es.-A Prac­
ticul 'l'relltisc on the PrinCiples of I nternal 
Plu mbing Work, or the lIe8t Means of Excluding 
Noxious Gnscs from Our Houses, with a chapter 
on Cowl 'resting. 27 lithographic plates and 262 
wood cut illustrntions. Hoyal 8vo . . . . . . . . .  $6.00 

.. Thc third edition of this work-the most com­
plet.e English t,rcatise Jluhlished-is practically a 
new work."-BuUdin!1 New8. 

.. The work, in its earlicr editions, has already 
become widcly known liS thc lIest Treatise exist­
ing on Practical Plumbing, and this new edition 
has been much enlarged and entirely re­
arranged."-Builder. 

.. Unquestionubl�' thc Best Manual of Plumb­
ing practice yet \lublished. "-The Sanitary En­gineer. 

..  To all about to build a house, we woulrl 8llX­
buy Mr. Hel lycr's book and read it."-Thc llin· gineer. 

Pl u m bln::.- Standard Practical Plumbing, be­
iug a Complete Encyclop,edia for Prllctical 
Plumbers and Guide for Architects, Builders, 
Gas Fitters. Hot "'ater Fitters, Ironmongel"S, 
Lcad Burners, Sanitury Engincers, Zinc W(H"k­
erSt etc. Illustntted ,vith over 2,000 engl'U ,· i n !!R. 
By P. J. Davics. Vol. I., royal 8" 0, cloth . . t 3.00 

Plomblng.-A Text-Book to the Practicc of the 
Art or Craft of the Plumber. With chapters 
upon House Dl"lIinagc. Fourth edition. With 330 illustrations. By W. P. Buchan . . . . . . . .  $1 . 5 0  

Portland Cement.-Thc Science and Art o f  the 
Manufacture of Portland Cement, with observa­
tions on some of Its constructive applications. 
By Henry Heid, C.E. , author of .. A Prn"tical 
Treatise on Concrcte," etc. 8vo. cloth . . . . $'7.25 

P u  bile BolJdlngs.- Containing 21 plates (Plates 
!JO-I08 and 1:13-13.'i Wooden and lIrick Buildings), 
showing Libraries, 'I'own Hall, Masonic Hall, 
Hotcls. Opcra House, Court House, and R.nilway 
Stations, including a variety of dctails of same. 
Descriptive Letterpress, etc. Drnwings to scaic. 

$2.50 

Receipt Book, Tb e Teell no-('hemleal 
Receipt Boo k .-Containing sc,·eral thousand 
Ueceipts. covering the latest, most important and 
most useful discoveries in Chcmicnl Technology, 
and their practical application in the A rts and 
the Industries. Edited chiefly from the Germnn 
of Drs. Winckler, Elsner, Heintze, Micrzinski, 
Jacobsen, Kollerhand Heinzcrling.with additions 
by William T. l"Rnnt, Graduate of thc Royal 
Agricultural College, Eldena, Prussia, and Wil­
liam H. Wahl. Ph. D. (Heid.), Secrctary of the 
Jo'rnnklin Institute, Philadelphia, author of 
.. Galvanoplastic Manipulations." Illustrated by 
78 engravings. One volume. l2mo . . . . $2.00 

Roo .... -A Treatise on the Strength of Bridgcs 
and Roofs. For the usc of Students and En­
gineers. 87 wood cut illustrations. Third edi-
tion. 8vo. cloth. By S. H. Shreve . . . . .. . . . .  $3.50 

Boo .... -The Construction of  Roofs of Wood and 
Iron. By E. Wyndhum Tarn, M.A., Architect. 
Second edition, revised . . . . . . . . . . . .  . . . . . . . • 'f 5 

Rldde))'s The Artillan.-Illustrated by forty 
plates of Geometric Drawings. By Hobert Rid-
dell. Cloth, 4to . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . $5.00 

Riddell's The Carpellter and Joiner 
Modernfzed.-Third edition, revised and cor· 
rected. By Robert Riddell. Cloth, 4to . . . .  $'7.50 

Riddell's Lesllons o n  Handraillng .. or 
Learnertl .�By Robert Riddell. Cloth, 4to. 

$5 .00 

Rlddell'lII Mechanic's Geometry.-Illus­
tmted by accurate explanatory cardboard Mod­
els and Diagrams. By Robcrt Riddell. Full y  
iIlnstratcd by 50 large plntes. Cloth, 41o $5.00 

RlddeU .·-The New Elements of Hand­
ralllllg.-Second re'l"ised edition. containing 
forty·one plates, thirteen of which are now for 
the fi1"St time presented. together with accom­
panying lctterpress description. The whole giv­
lUg a complcte elucidation of the Art of Stair 
Building. By Hobcrt Riddell. Cloth, large 4to. 

$'7.00 
Roral A rchUeeture.-Practical Directions 

and Suggestions for Construction of convenient 
Farm-houscs, Cottag(.'S and Outbnildings, to­
gether with d irections for thc Gardens and 
Grounds ; uscful aud ornnmental Domestic Ani­
mals, etc. By Hon. Lewis F. Allen. Cloth, 12mo. 

$ 1 . 5 0  
Roral Chorelt Architeeture.-20 Designs for 

Churches. Of ditrerent styles and cost. Cloth . 
4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . .  $4.00 

SanUar:r Engineering. - A Handbook on 
Honsc Sanitation, for the usc of all �rsons scek­
ing a heulthy home. By E. F. BaIley Denton. 
B.A., Oxon . . . . . . . . . . . . . . . . • • . . . . . . . . . .  $3.50 

Sanitary Hooses.-A Practical Treatise on the 
PrincipIes of Internal Plumbing Work. or thc 
Best Means of Effectually excluding Noxious 
Gases from Houses. By S. Stevens Hellyer. 
Third edition. 8vo, cloth. nlustrated, London, 1884 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . .  $4.00 

Saws.-By Robert G rimshaw. Acti'ln and Com­
parison of Saws of all kinds. Setting, Swaging, 
Gumming, Filing, etc . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

SUPPLEMENT to abovc, relating to forms of Saw 
tecth for spccial material, etc . . . . . . . . . • . . . .  $2.00 

S.w Flllng. -Thc Art of Saw Filing. With ex­
Rlicit dircctions for putting in order all kinds of 
Saws. from a Jcweler's Saw to a Steam Saw Mill .  
Illustratc(! by 44 engravings. Third edition. B y 
Holly. 18mo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . • '7 5  

Shee,-Detal Wo rker's Inlltroctor. - For 
Zinc, Sheet-Iron, Copper, and Tin-Plate Work­
ers, etc. Containing II selection of Geometrical 
Problems ; also, Practicnl and Simple Rules for 
describing the varions Putterns required in thc 
ditrcrent branchcs of thc ubove Trades. By 
Reuben H. Warn, Prnctical Tin-Plate Worker. 
To which is added un Appendix. containing In­
structions for Boiler Making, Mensuration of 
Surfaces and Solids, Rules for Calculuting the 
Weights of ditrerent Figures of It'on and steel, 
Tables of the Weights of Iron, Steel. ctc. Ill us­
trated by Thirty-two Plates and 'I'hirty,scv" n 
Wood Engravings. 8vo . . . . . . . . . . . . . . . . . . . $3 .00 

Specl ftcatloos for F ranle HOD llcs.·-A com· 
plete and practical worl<. It has. sincc the first 
cdition, been before the public for neal"ly l e n  
years, and is n o w  rccognized as the Gencral 
IStandal'd Work. 

It contains in concise form everything neces­
sary to go into a complete and perfect dwelling, 
making it valuable for all who write specifica­
tions ; also, for students, amateUl"S, and all those 
who contemplate building. One small quarto 
volume. bound in \lapcr cover . . . . . . . . . . . . . . . . • 50 
Bound i n  cloth . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  $1 .00 

Stair-Builder .. ' G u l de.-Being a Plain Prac­
tical System of Hand-Ulliting, embracing all its 
necessary Details, and Geometrically Illustrated 
by 2"� steel engravings ; together wit,h the use of 
the most approved prinCiples of P1"Rctical Geo­
metry. By Simon De Gratr, Architect. 4to. 

$2. 50 
Stables, Ontbul1 d l llgs, Fence", and MI .. 

cellaneo... DetaU ... -Contllining 24 plates (136-100 W. & B. Bldgs. l. showing 16 Plans. Ele­
vations, and Views of Stables, scveral Outbuild­
ings and Fences, and over 100 Miscellaneous 
Details. Also, Summer Houses, Seaside Cottages, 
Boat Houses, Street View of 12 Dwellings etc. 
Elevations and Plans to Scale . . . . . . . . . . . . . . $2. 5 0  

Stalr-BoUder'lI GDlde.-Illustrated by 32 
Original Plates, with supplemcnt of 5 additional 
Plates, showing a Variety of Newels. 1Ialusters, 
and Halls, fully described and drawn to scale. 
By L. D. Gould. One 8vo volume . . . . . . . .  $2. 5 0  

Steam Heatlne f"or Bolldlngs ; or, Hints to 
Steam Fitters.-Being a description of Steam 
Heating Apparatus for Warming and Ventilat­
ing Private Houses and Large Buildings. Third 
edition. With many illustrative plates. By W. 
J. Baldwin. 12mo, cloth . . . . . . . . . . . . . . . . . . . .  $2. 5 0  

Steel Sq uare.-A Treatisc on the Carpenter's 
Steel Square and Its Uses. A description of the 
Carpenter's Framing Square. givinK. simple and 
easy methods of obtaining the Length and 
Bevels of all kinds of Hafters. Hips, Groins 
Braces, Brackets. Purlins, Collar Beams, and 
Jack ltaftRrs. Also, its application in obtaining 
the bevels and cuts for Hoppers, Spring Mould­
ings. Octagons, Stab"S, and Diminished Stiles. By 
Fred. T. Hodgson. Illustrnted by over fifty 
large and clear wood cuts. l2mo, cloth . . . $1 .00 

Street, Store, aod Bank Fronts.-COntaln­
ing 22 plates (Plates 67-89 W. &; B. Bldgs.), show­
ing 3! designs of Street Fronts, for Dwellings 
Stores, and Banks. including several Plates of 
Details. Drawings to Scale . . . . . • . . . . . • . . . .  $2. 5 0  

Stones.-Report of the Strength o f  the Building 
Stoncs of the United States . . . . . . . . . . . . . . .  $ 1 . 5 0  

Table II, Memoranda, and Caleulated 
ResuUs for Mechanics, Engineers. Archltectsl 
Builders, Surver.0rs, etc. Selected and arrang�a 
by ]<'rancis Smith. Waistcoat pocket size. 21i6 
pages, limp leather . . . . . . . . . . . . . . . . . . . . . . . . • .  $1 .00 

Tlnman's Manoal all d ' Bullder'lI Hand­
Book.--Designed for Tinmen, Japanners Cop­
pel"Smiths, Engineers,Mechanics, Builders, Wheel­
wrights, Smiths. Mllsons, etc. Se,·enth edition. 
12mo, cloth, By J. R. Butts . . . . . . . . . . . . . . . .  $1 .25 

Tablell for Architects, Builders, Carpenters, 
Coach-builders, Engineers. Founders, Mechanics, 
Ship-buildeI"S, Surveyors, Typefounders, Wheel­
wrights. ete. By W. J. M. ltankine. SIxth edi-
tion, revised. Crown 8vo, cloth . . . . . . . . . . .  $4.00 

Tonnel .-Hudson River Tunncl. showing its 
Method of Construction, carefully collected from 
reliable sources and from the author's observa­
tions in the Tunnel. thoroughly lllustrated by 
the drawings of the Engineers in charge, 1 vol . ,  
4to, containing 100 pages and 27 folding plutes. 
By S. D. V. Burr. Cloth . . . . . . . . . . . . . . . . . . .  $2.60 

Turolng.-Specifications of Fancy Turning Ex­
ecuted on the Hand or Foot Lathe. With Geo­
metric, OVIlI, and Eccentric Chucks, and Ellip­
tical Cutting Jo'rame. By an Amateur. Illus­
trated by BO exquisite photographs. Quarto. 

$8.00 
Torner's (The) Companlon .-Containing In­

structions in ConcentriC, Elliptic. and Eccentric 
'l"urning ; also. various I'lates of Chucks, Tools, 
and Instruments ; and Directions for using the 
Eccentric Cutter, Drill, Vertical Cutter, and Cir­
cular Rest ; with Patterns and Instructions for 
working them. A new edition in one vol., 12mo. 

$1.25 

Vnlversal A .. Istant and Complete Me­
chaolc.-Containing over One :�liI1lon Indus­
t11111 }'acts, Calculations, Receipts, processes

! Trade Secrets, Hules, Business Forms, I.ega 
Items. etc., in every Occupation, from the 
Household to the Manufactory. By R. Moore. 
A new, revised, and enlarged edition. With 500 
illustrutions. 1016 pages. l2mo • . . . . . . . . . • . .  $2. 50 

Ventilation oC Bolldlngs.-By E. W. Butler. 
. 5 0  

VIJJage a n d  Country Hooses.-Cheap Homes 
in Wood, Brick. and Stone, for al l classes. Cloth, 
quarto. By J..akey • . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

VentUatlon and Heatlog.-The Principles 
of Ventilat,on and Hcating, and Their Practical 
Application. By John S. Billings, M.D., LI,.D. 
(Edinb.), Surgeon, U. S. Army. Profusely illus­
trated. Large 8vo. Handsomely bound in cloth. 

$3.00 

Ventllatlon.--A Treatise on Ventilation. Com­
prising Seven Lectures delivered before the 
Franklin Institute, showinlF, the great want of 
improved methods of VentIlation in our build­
ings, giving the chemicnl and physiological pro­
cess of respiration, compnring the etrects of the 
various methods of heating and lighting upon 
the ventilation. ete. Illustrated by manl plans 
of all classes of public and private bUlldings, 
showing their present defects, and the best 
menns of improving them. with numerous wood 
cuts and three colored plates. By A. W. Leeds. 
8vo, cloth . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 5 0  

Veotllatlon of American DweJJloglI.­
With a series of diagrams presenting examples 
in ditrerent classcs of habitations. By David 
Boswell Reid, M.D. To which is added an intro­
ductory outline of the progress of improvement 
in ventilation. By ElIsha Harris, M.D. 12mo. 
cloth . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  $1 . 5 0  

Ventilation a n d  Warmloe;.-Health and 
Comfort in House Building, or Ventilation with 
Warm Air by Self-Acting Suction Power, with 
Review of the mode of Calculating t.he Draught 
in Hot-Air Flues, and with some actual Experi­
ments. By J. Drysdale, M.D., and J. W. Hay­
ward, M.D. Second edition, with Supplement. 
Demy 8vo, with plates, cloth • . . . . • • . • . • . • . •  $3.00 
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Band Saws. Band Saws. 
DA.IUA.SCl1S TEDIPERED BY NA.Tl1RAL GAS 

HEA.T, Sl1PERIOK TOl1GHNESS. 

After mQl'e than ten years' experience in the manu­facture of Band Ba� we have dIScovered 0. new process of Tempering and .Iralghtenlng 0.11 at one opera­tion. Tails rocess insures .bllOlute perftsedon. We requesto.ll users of Band Saws to send us their a dress n full, and also 0. description of the sizes of saws used. and we will. by return mall� quote thm! sJ)E'cial prices, and also send 'them our pamphlet on the Band Sawl which contains much valuable information for all users OJ: Band Saws. 

N AT U R A L  C A S  
18 perfectly free from all impurities, and steel 
heated by Its use does not scale. It oontains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for temperfnfj, 
which explains the cause of our saws befng tougher 
than any others now made. 

OUR CIRCULAR SAW 
Of aU sizes from 6 inches in dfo.meter to 6 feet, both 

SoUd and Inserted Teeth, also our 

Double Toothed Gross Cuts 
(two saws in one). for aU uses HA. VB NO 
_l1AL. 

FEBRUARY, 1887. 

The Superior Quality of our Band SaW'S, All Tempered, Straight­
aned, and Trued at one operation, W'hich W'e have patented, rnakes 
them so perfect that our SA.LES HAVE MORE THA.N TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 
best imported saW's. 

Our SAWYER'S HANDBOOK will be sent FRED tg any part 
of the W'orld on receipt of full name and address. 

Address E M E RSO N ,  S M I T H  & CO. (LIMITED). 
.-WHITE POR olJB CmCULA.B A.ND REDUCED PRICE LISTS • ..JEI Beaver Palls. Pa . 

O L.rl/:e View. oC Building., Brldl/:e., Macblnery, Pnrnlture, made from small R O ,. s E negatives by our New Permanent Bromide Process. Also contact prints chea}K!r than silver prints. E P RAWI N v  R G Sample books of photographic prints mounted on cloth made up for aJr6nts. Send for samples and D �D 'LAN S 
LA estimates on all photograpblc work. C E ... 

Tbe Easlman Dry PI.le .nd Pllm Co., 1 000 Stale St., Roche.er, N. Y. ED I� 0 R Permanent Bromide Paper furniShed for copying drawing'S 

�llllifie� Ides or Abertiaementa Pualiahe� in the Preaent lumaer or the ��ientin� Ameri�ln, Ar�hite�1 u� Duil�era nitioD. 
A.dJu.table Planes. Page 

Stanley Hule & Level Co . . . . . . . . . . . . . . .  cover 111 
A.dverll.lng Agenl. 

B. G. Underwood . . . . . . . . . . . . . . . . . . . . . . . . .  . .. viii 
A.ir Brnah. 

AIr Brush Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iv 
.&rchl&eelnral Sheet Met.1 Work •• 

J. S. Thorn . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  vlll 
Cheney & Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vlii 

.&1'1 PUl'l1l1ul'e. . 
Th< H. E. Hartwell Co . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

A.rtlst.' lUalerlal •• 
F. W. Ileyoe & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vii 

A.sph.U Palnl and Cemenl. . 
•• 'Ehret, Jr., & Co . . . . . . . . . . . . . . . . . . . . . . . oover 1V 

A.sbe.lo •• 
Asbestos Packing Co. . . .  . . . .  . . . . . . • . . • . cover Ii 
R. M. Gilmour . . . . . . . . . . . . .  • . . . . . . . . . . . . . . .  viii 
H. W. Johns MfJr. Co . . . . . . . . . . . . . . . . . . . . . . . . . .  v 

A.user BUs. Bridgeport Gun Implement Co . . . . . .. . . . . . . . . .  1Ii 

A.utom.tle A.lr Val'Yes. 
Thos. L. McKeen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1I 

B.lh Tub. (Tile Lin.). 
Sharpless & Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . il 

Blaek Varnl.h. 
. 

M. Ehret, Jr •• & Co . . . . . . . . . . . . . . . . . . . .  cover Iv 
Blinds .nd ShuUers. 

Penfield & Van Auken . . . . . . . . . . . . . . . . . . . . . . .  vii 
Boller Covering •• 

Asbt>.stos Packing Co.. . . .  . . . . . . . .  . . . .  . .  . . . . . . . .  I 
M. Ehret, Jr., & Co . . . . . . . . . . . . . . . . . . . . .  cover lv 
Shields & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iv H. W. Johns Mfg. Co . . . . . . . . . . . . . . · . . . . . . . . . .  iv 
Jas. F. Wood & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Bookaeller • •  lId Pnbll.hers. 
Henry Carey Baird & Co . . . . . . . . . . . . . . . . . . . . . . .  Iv 
Wm. T. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iii 
Munn & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ix 
John Wiley & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Bortng Maehlnes. 
MilIe," s Fails Co. . . .  . . . .  . . . . . . .  . . . . . . .  . .cover 111 

Braa. Good •• 
C. H. Desly & CO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . il 

B
r���t!�

h
=�·Co . . . . . . . . . . . . . . . . . . . . . . . vii 

Henry Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iv 
Builder" H.rdware. 

Orr & Lockett . . . . . . . . . . . . . . . . . . . . . . . . . . .  cover fiI 
Bulldlns Paper, Pel&, Ele. 

Asbestos Pacldllg Co. . . . . . . . . . . .  . . . .  . .  . coyer iI 
E. S. Bortel & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iv M. Ehret, Jr . • & Co . . . . . . . . . . . . . . . . . . . . . . cover Iv R. M. Gilmour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  viil H. W. Johns Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . v N. Y. Coal Tar Chemical Co . . . . . . . . . . . .  cover II 
Warren·Ehret Co . . . . . . . . . . . . . . . . . . . . . .  cover 11i 

Builders' Seroll Saw. 
W. F. & J. Barnes Co . . . . . . . . . . . . . . . . . . . . . . . . .  iii 

C.blnf't Woo" .nd Veneer •• J. lto.yner. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  vii 
Caliper •• 

Chandler & Farquhar . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i 
C.rbolale or Lime. 

M. Ehret, Jr., & Co . . . . . . . . . .. . . . . . . . . . . . . cover Iv 
C.rpel Lining. 

Warren-Ehret Co . . . . . . . . . . . . . . . . . . . . . .  oover iii 
Cellul.r Pottery. 

International Terra Cotta Lumber Co . . . . . . . . . v 
(lemenl •• 

H. W. Johns Mfg. CO . . . . . . . . . . . . . . . . . . . . . . . . . . .  v M. Ehret, Jr., & Co . . . . . . . . . . . . . . . . . . . . .  oover Iv 
Chan4.Uers. . 

I. P. Frink . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iv 
Chuek •• 

Cushman Chuck Co . . . . . . . . . . . . . . . .. . . . . . . . . . . . Ii 
(lolol' Grinders. 

Wm. T. LIndeman & Co . . . . . . . . . . . . . . . . . . . . . . .  fii 
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Cordase. 
J. P. Tolman & Co . . . . . . . . . . . . . . . . . . . . . . . oover ii 

Corrulraled Tubing. 
The Wainwright Manufacturing Co . . . • cover ill 

Coverlnlr .. or StealD, Ga., and Waler 
Pipe •• 
Asbestos Packing Co . . . .  " . . . . . . . . . . . . . . . . . . . . . .  i 
H. W. Johns Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . v 
M. Ehret, Jr., & Co . . . . . . . . . . . . . . . . . . . . . . .  cover Iv 
R. M. Gilmour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . viii 
Shields & Brown . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  iv 
Western Mineral Wool Co . . . . . . . . . . . . . . . . . . .  viii 
Jas. F. Wood & Co . . . . . . . . . . . . .  . . . . . . . .  . . . . . .  . . .  i 

Creo.ote Wood Stains Cor Sblngles, Etr. 
Samuel Cabot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 

Door H.ngers. 
Cronk Hanger CO . . . . . . . . . . . . . . . . . . . . . . . . . . .  -"iIi E. C. Stesrns & Co. . . . . . . . . . . . . . . . . . . . . .  . . . .  h' 

Doors, Mantel., Etc. Page . Llthol/:rapher.. Page 'l'he N. Y. Lumfier &; Woodworking Co .cover II Schumacher &; Ettlinger . . . . . . . . . . . . . . . .  cover iI 
DrawlnK. Enlarged and Beduced. Lumber. 

Eastman Dry Plate &; Film Co . . . . . . . . . . . . . . . . . .  x Thc N. Y. Lumber &; Woodworking Co .oover Ii 
Dr.wlnc In.trument., Ete. Dlaeblnl.t.' Supplle •• 

Frost &; Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ii Chandler & Farquhar . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 G. S. Woolman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !! Dlaeblne Knlve •• L. Manasse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 L. & I. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v 
Drlllln

�
ool. and Machinery. Mahol(llny, C.blnel Woods, and Veneer�� 

�i:Ce w'!Ii t;�vatOr CO: . : : : : : : : : : : : : :  : . : ' :ViU M J·
lru:

yne
G
1 . . . . i . . .  'E�" " " " " " " " " "  . . . . . .  V11 

Ed T I .n e ., ra e., .e. 
'�rk�� ·Plumb . . . . . . . . . . . . . . . . . . . . . .  oover iv �: J�§;h�O��': .�. �� .:::: '::::::::::::.: : : :  : : :  : : iTI L. & I. J. White. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  v The Henry Dibblee Co . . . . . . . . . . . . . . . . . . . . . . . .  viii 
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iU s. H. It'rench & Co . . . . . . . . . . . . . . . . . . . . . . . . .  vII 

Van Depoele Electric Mfg Co . . . . . . . . . . . . . .  viti lUathamalleal In.lrulDenl •• 
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