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With the idea of americanizing our architecture, it 
was proposed that some connection be established be­
tween the students of our architectural schools and the 
supervi!;ing architect of the government. Precedents 
for such action are numerous� The building of the 
dome of Cologne Cathedral was cited. Otber instances 
might be mentioned. such as the inducements offered to 
the graduating classes of the University at Palermo in 
reference to designing some portion of the great 
Cathedral of Milan. The project referred to was to give, 
as a graduation honor, a two years' appointment to ARCHITECTS AND BUILDERS EDITION. service under the supervising architect. This appolnt-
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ment to be determined in some perfectly fair way by 
competition. The successful man to spend one year in 
the draughting room, and one year as assistant super­
intendent of outside construction. The usual salary 
paid for such services to accompany the appointment. 
It was believed that this scheme would identify the 
students of architecture, and, indirectly, the people 
themselves, with the art growth of ollr country. 
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soil pipe at the roof to the fu]) sum of the areas of the 
small pipes leading to it was insisted upon. Air inlets 
came under the same heading, and were recommended 
to be as large as the house drain. That a contrary prac­
tice prevails to some extent is unquestioned. Methods 
of sewage disposal were considered. The irrigation sys­
tem was criticised in certain particulars, and the neces­
sity for some cheap and universally applicable substi· 
tute for cesspools emphasized. The speaker regarded 
the lack of ventilation in dwellings as the most serious 
source of injury to health. Impure and overheated air 
is a prime factor in creating disease. The public gen­
erally resort to window v9D.tilation as a relief from 
oppressive air. Open fireplaces are a luxury, and, as 
such, must be considered unavailable to the mass of 
humanity. To find a house or any part of it well ven­
tilated is as rare as a jewel. Within a recent period, 
improvements have been made in the construction of 
electric motors, so that, by means of small fans operat­
ed by these motors, it is now practicable to ventilate 
any room or building at a trifling expense. An electric 
motor that formerly cost $135 can now be made for 
one-fifth that amount, and foul air, by its means, can 
be forced out of a room, even in winter, without creat­
ing a draught, while in summer a cool current can be 
blown inward. This is one of the most remarkable 
improvements in modern science. It is not a monopoly, 
as several applianfJes of the kind are now in use and 
successfully working. VE'>ntilation has been as good as 
a lost art. It now bids fair to take proper rank among 
modem sciences. A house may be the home of defec­
tive plumbing, leaky drains, or built on saturated soil; 
but if impure air can be driven out and pure air 
drawn in to take its place, the noxious va.pors which 
are not forced out may be so diluted as to be rendered 
almost harmless. 

Many of the members availed themselves of the cour­
tesy of Prof. Ware to visit the architectural depart­
ment of Columbia College, to inspect the system of in· 
struction pursued there, the work of the students, and, 
lastly, and to some minds the most important, the now 
famous Kansas City Exchange competitive drawings. 
It was generally conceded that the successful drawings 
were worthy of the honor awarded them. The amount 

of the world. DltrNN -': co., Sollclton of" Patents, of work on each set of the drawings, singly and col-
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were wasted on competitive drawings. The home of 
Mr. Marquand was thrown open to inspection of the 
members, and to say that the quaiut elegance of its 
costly rooms, the seductive beauty of its mural paint­
ings, the refined taste displayed in every adornment 
and enrichment, made a deep impJ:ession, would be 
merely to pass one more encomium upon the growth 
and beauty of American art. 

The general feeling of the Institute in regard to 
unity of action among the members was announced in 
the report of the Board of Trustees. It was stated 
that the Institute cannot progress or maintain its hold 
upon the respect of the public Without the steady 
support of its individual members. The evils of un­
regulated practice were incidentally alluded to. In 
order that the professional architect shall do the best 
work he is capable of doing, in order that he shall do 
something for the art growth of the country, for the 
sake of art and the country itself, and in order that he 
shall raise the standards of comparison and estima­
tion, he must have the moral support of the people 
themselves. Can the profession accomplish this and 
be in conflict with itself ? 

At this session of the convention, grave charges of 
unprofe�sional conduct were preferred against a mem­
ber of the Institute. Documentary proof was offered 
in support of these charges. They were referred to a 
committee for examination and a report. The evi­
dence was found to be complete. The offending mem­
ber was requested to resign, and in this way the per­
nicious evil was rebuked. The constitution of the In­
stitute forbids the expUlsion of a member for unpro· 
fessional conduct. Other organizations, similarly 
united for mutual protection and defense against the 
pretensions of quacks or pettifoggers, are oblig�d to re­
sort to expUlsion to restorE'> to the association its proper 
esprit de corps. 

In the discussion which followed the substantiation 
of these charges, several members advanced the recom­
mendation of a more careful inquiry into the anteced­
ents and present standing of applicants. The sense of 
the convention in regard to the measures to be taken to 
avoid a repetition of such charges was not fully brought 
out, but, admitting the wisdom of the recommendation 
alluded to, it doE',s not strike at the origin of the trou 
ble. Perhaps it is impossible to enact a law that will, 
but it seems that the disgrace of expUlsion to a mem­
ber in good standing must greatly exceed the discom­
fiture of a rejected applicant. To the former, the blow 
is -equivalent to a dishonorable retirement from the 
profes!don. To the latter, it does not necessarily imply 
disgrace. It may mean simply inefficiency, or incapa­
city, or want of experience, the latter of which may be 
overcome by study and time. 

The annual dinner, on the evening of the second day, 
was given at Pinard's; and in the excellent discussions 
of art topics, in the quiet but timely hits at the archi­
tectural follies of the day (for even architects will 
admit that they sometimes imitate their clients, who 
do have follies), in the good fellowship that prevailed, 
and in the social amenities of the hour-perhaps it was 
more than one hour-the dinner may be pronounced 
a success. As a matter of reference, the names of the 
officers chosen for the ensuing year are herewith 
appended: 

Thomas U. Walter, of Philadelphia, president. 
O. P. Hatfield, treasurer ; A. J. Bloor, secretary; 

both of New York. 
The board of trustees are: H. M. Congdon, N. 

Le Brun, E. T. Littell, R. M. U pjohn. 
The committee on publication: H. H. Holly, New 

York; Chas. Crapsey, Cincinnati; T. M. Clark, Boston; 
J. McArthur, Philadelphia. 

The committee on education: Alfred Stone, Provi­
dence; Prof. N. Clifford Rick er, Illinois; H. Van Brunt, 
Boston; Prof. W. R. Ware, New York ; and T. M. 
Clark, Boston. 

The secretary of foreign correspondence: W. L. B. 
Jenny, Chicago. ... . .  , . 
DESIGN FOR A WINDlIILL TOWER AND WATER TANK. 

We give on our first page a design for a windmill 
tower, which is worthy of attention for the novelty 
and boldness of its conception. It is a striking depar­
ture from the common plan of such structures, which 
are ordinarily made to resemble some old barn or out­
house, devoid of taste or elegance. This design shows 
how prettily such a subject may be treated. The ex­
ample we give will serve. we hope, a useful purpose in 
leading owners and builders to think and study how 
they may improve the forms and lines of all such struc­
tures. A little care and thought will sometimes do 
wonders. Our engraving is from the Real Estate 
BuUetin. This windmill was recently erected at 
Narragansett Pier, R. I., by Edward Earle, Esq., to 
supply water for ten cottages built by him at that 
place. It was designed by Constable Brothers, engi­
neers and architects of this city, and, in its position 
among the summer cottages at Narragansett Pier, 
forms a very ornamental addition to the landscape. 
The water is supplied by driven wells, and is pumped 
up by the wind power into the reservoir at the top ot 
the tower, whence it is distributed by gravity· pressure 
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throughout the ten cottages erected adjacent to it. It 
has proved adequate for all demands made upon it, 
and not only furnishes an abundant supply of water 
for domestic purposes, but provides an ample meaDS of 
fire protection. 

A on STORY DWELLING. 

We illustrate this month, in our colored plate and 
sheet of details, a style of dwelling much in demand in 
the southern parts of the country, in which the whole 
plan is arranged on one floor. The design, drawings, 
spt'ciflcation, and estimate are by Mr. Christopher 
Myers, architect, of Montclair, N. J. 

There are several important advantages attached to 
tbe adoption of an arrangement of tbis kind. Cbief 
among them is the facility afforded for access to the 
rooms, and the saving of stairs. The system has the 
further gain of producing a warmer house, and one 
which, from the exterior, gives the impressiQIl of large 
extent. 

In order that our readers may derive the fullest ad­
vantage from the design, the architect has drawn np a 
complete bill of quantities, with tbe cost of the various 
items attached. This we print below. In adapting 
the design for erection in any particular locality, where 
the prices differ from those given, it will be an easy 
matter to adjust the difference. In the vicinity of New 
York, the building would cost $4,828.77, as shown by 
the items in the bill of quantities. To ascertain the cost 
of building in other localities, wbere la1)or or material 
is either cheaper or dearer than in New York, a corre­
sponding reduction or increase must be made in the 
items affected. 

The design is entirely a practical one, and has been 
carefnlly considered in the smallest detail. The eleva­
tion is very skillfully treated. As a matter of fact, it is 
very di1llcult to obtain a satisfactory elevation in this 
class of house. The great length compared to the 
height, unless very carefully treated, will always have 
the effect of a squatty appearance. 

Mr. Myers has managed to overcome this difBctllty by 
cutting up the sides of the building with a number of 
breaks and offsets, providing several hips and gables, 
and in constructing two turrets. The external details 
are effective, while being simple and moderate in cost, 
and the whole result is a most attractive elevation, 
with excellent skylines and a certain homelike aspect 
that will be generally admired. 

The planning has been arranged in a manner which, 
although, perhaps, not open to much improvement, 
could be readily altered to adapt itself to special re­
quirements. For instance, the main staircase in the 
hall occupies a good deal of space, and could be omit­
ted altogether, if it were not intended to use the attic, 
thus leaving a ball measuring 12 feet 8 inches by 23 
feet 8 inches. The position of the bath room would 
then be slightly altered, or it might be left out alto­
gether. On the other band, if the house were construct­
ed exactly as it is represented on plan, the attic could be 
flnished off and utilized for bed and other rooms. 

It will be observed that the kitchen forms a wing, dis­
tinct from, although attached to, the main block, and 
the advantages of such an arrangement are too obvious 
to need comment. At the South, where one story 
houses are common, it is usual to detach the kitchen 
entirely, and it will be seen that this could be done 
in this case without in any way interfering with the 
main design as it stands. The kitchen has a large 
bedroom over it, which could be easily divided into 
two if necessary, and a cellar beneath. 

On the plan sbown on the colored sheet it was found 
necessary to cut off a portion of the kitchen. On the 
detail sheet, however, we give this plan in full, with 
the dimensions of the various parts. 

SPECIFICATION. 

Specification of the work required to be done and the 
materials to be supplied in the complete erection and 
finishing of a f"ame dwelling house, from the designs 
and under the superintendence of Christopher Myers, 
architect, Montclair, N. J. 

General Conditions.-The drawings taken in connec­
tion with this specification are intended to provide for 
the complete erection of the house in all respects. 
If anything necessary for such completion should 
either be omitted to be mentioned in the speciflcation or 
shown upon the plans, the same is to be executed with· 
out extra charge, to the true intent of the said drawings 
and speciflcation. 

The work is to be done in a thorough and workman­
like manner, and to be finished in all respects to the 
entire satisfaction of the architect. 

MASON'S WORK. 

Ea;cavating.-Excavate cellar under kitchen to a 
depth of 4%, feet; all foundations 30 inches deep; the 
cellar wall to be 1 foot 4 inches thick, built of field or 
quarry stone, to height of 7 feet in the clear; all founda­
tion walls to be level with kitchen wall; all the stone· 
work exposed to view to have struck joints in cement; 
inside of cellar walls to be pointed flush; the trenches 
and under foundations of all brick piers and under walls, 
and chimneyt', to be grout�d in with cement grouting. 
Build brick piers where shown on plans, of good hard 

burnt brick. Build chimneys where shown, of good hard 
burnt brick. Joints for all flues to be struck. Brick for 
the top to be selected. All chimneys to have bluestone 
caps and bond stone, each 3 inches thick. Build kitchen 
fireplace with front brick laid in red mortar, with blue­
stone sbelf and hearth, both rubbed. 

Hearths.-Furnish all fireplaces with rubbed blue· 
stone hearths; furnish and put in all necessary thimbles 
where directed. 

Cementing.-Cement the entire cellar bottom of 
kitchen cellar with cement composed of 2 part:e of 
sharp screened gravel and 1 part of Rosendale cement. 

Plastering.-Lath and plaster the entire drst story 
of main house and flrst and second story of kitchen, 
3 coat work; scratch brown and sand finish; the closets 
to be laid on in two coats, also plaster privy in two 
coats. Furnish and set four center pieces in parlor, 
library, dining room, and hall, to cost seven dollars in 
all and to be selected by owner. 

Privy Vault. -Build privy vault of stone 6 feet. x 5 feet 
and 4 feet deep. 

Stoop Stones.-Put down stoop stones where shown, 
to be of good heavy bluestone, in two lengths to each 
stoop and two feet wide, these stones to have founda­
tions 26 inches deep, filled in with smaIl·stone. 

Cistern.-Build cistern 10 feet x 10 feet in the clear, 
of good hard burnt brick, domed over on top with 
manhole and flat bluestone on top 2 feet square. 
Cement the inside with Rosendale cement, and leave 
perfectly tight. 

Cesspools.-Build cesspools where directed, within 60 
feet from the house; one to be 8 x 8 feet in the clear, 
built of brick and cemented inside and made tight, and 
the other of rough field stone laid in dry, both to 
be domed over on top and to have bluestone 2 feet 
square. Run a 4 foot pipe from one to the other 
turned down in the tight one. 

])rain Tiles.-Run a system of tile pipe 4 inches from 
all the leaders to cisterns with well cemented joints. 

CARPENTER'S WORK. 

Size of Timber, etc.-Sills, 3 x 8 in. laid flat; sum­
mers, 6xl0 in.; first and second tier beams,2 xl0, 
placed 16 in. on centers and bridged every 8 ft. where 
space will permit; main post, 4 x 6 in.; plates, 4 x 6 in. ; 
main ratten, 2 x 8 in., 24 in. on centers; piazza rafters, 
2 x 6 in., 24 in. centers; piazza ceiling beams, 2 x 6 in., 
24 in. centers; hip rafters, 2 x8 in.; valley raCters, 
3 x 8 in. ; ridge pieces, 2 x 8 in.; all studding, 2 x 4 in., 
16 in. on centers, all door and window studs to be dou­
bled, all door and window heads to be doubled, these 
studs to be well spiked at tops and bottom; piazza 
sills, 3x7 in., beam, 3x 8 in. 

Sheathing.-Sheathe all the vertical sides with 
matched hemlock boards laid diagonally. 

Siding.-Put on siding where shown on plans, 6 in. 
Michigan strips, laid 4� in. to the weather. 

Paper.-Paper all the vertical sides with No. 30 Man­
ila building paper, lapped well and laid under all eaves 
boards and window and door frames. 

Shingles and Lath.-Lath the entire roof with 1 x2in. 
spruce lath laid 5 in apart ; cover these with best xxx 
18 in. pine shingles, laid not more than 5 in. to the 
weather. 

Cornice.-Form cornice as shown on the details, of 
good soft pine Inmber. 

Side Shingling.-Shingle the sides of building where 
marked, the bottom course to be rounded or hexa­
gonal, as shown. 

Window and Door Prames.-Make window and door 
frames as shown on the plans. Windows to be made 
for double sliding sash. hung on weights and cords. 
Door frames to be made with rabbeted jambs and 1� 
in. outside casing. 

Water Table, Corne?' Boards, etc.-Put on water table 
as shown on plans, of good soft pine lumber. Corner 
boards, 1�x5� in. 

Piazza, Stoops, etc.-Put up piazza as shown on plans 
and details, cornice and ceiling as shown, the floor of 
piazza and stoops to be laid with narrow matched 
boards laid in white lead joints and blind nailed; put 
up all lattice, stoops, etc., to suit the grade. 

Tinning, Leaders, and Flashing.-Put in all necessary 
gntters and valleys of I. C. charcoal tin, 2 ft. wide, .also 
put up all necessary 4 in. leaders to convey water to 
ground, with copper tubes in gutters. Do all necesc 
sary flashing of every description. 

Ornamental Work, Brackets, etc.-Put up all neces­
sary ornamental work, as shown on the elevations, of 
good, clear, soft pine. See details. 

Finials.-Finish and set boxed wood flnial on \lne 
spire, and furnish and set one metal finial of some neat 
design on the elevations. 

Blinds.-Furnish and hang complete, painted out­
side, rolling blinds on all first story windows and second 
windows in kitchen. No blinds on cellar or second 
story of main part. The blinds to have domestic fasten­
ings where needed, and all other fastenings to make 
them complete. 

Sashes and Glazing.-All sashes to be made as shown 
on the various elevations, and glazed with second 
quality, double thick, French sheet glass, the cellar and 
attic single. thick. All this glass to be well puttied. 
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Floors.-The entire first floor, except kitchen and 
bath room, to be laid with sound narrow tongned 
and grooved pine boards. Kitchen and bath room, 
yellow pine. Second story to be floored with wide 
flooring pine, all well laid and nailed. 

Partitions, Bridging, etc . -Set all partitions, where 
shown on the floor plans, with 2 in. x 4 in. joist, 16 in. 
on centers. and well nailed at both ends. Bridge these 
partitions with 2 in. x4 in. midway up, put in horizon­
tally, and well nailed at each end. Bridge all the floor 
beams with 2 in. x 2 in. herringbone bridging, accurate­
ly cut at each end, and well nailed. 

Grounds.-Furnisn and set all necessary grounds for 
mason to finish to. 

Door Jambs, Trimmings, Bases, etc.-All door jambs 
to be 1� in. thick, rabbeted; all casings as per detail; 
bases scribed to floor. 

Wainscot.--Wainscot the kitchen 3 ft 6 in. high, 
with 3 in. yellow pine strips with bead on edge, and 
finish with nosing and cove finish; bath room the 
same. 

Stairs.-Build main stairs, as shown on plans, with 
1� in. treads, J1i in. risers, 1� in. strings, these to be 
inclosed with narrow pine ceiling 3 in. wide, forming 
rail on second floor. The kitch\ln stairs in similar 
manner. Build cellar stairs of rough spruce plank. 

Bath Room.-Finish bath fittings in ash, top and 
facing to tub, facing to wash bowl. riser, seat, and lid 
to water closet; all these doors and lids hung with 
brass butts. 

Doors.-The front door to be made in two sections, 
2 in. thick by 8 ft. high, and moulded, paneled, etc., as 
shown on front elevation, and to have glass in upper 
panel, of French plate glass; all other room doors to be 
172 in. thick, four paneled and flush moulded; closet 
doors 1M in. thick, made in same manner. All doors 
to have hardwood saddles. AU hearths to have hard­
wood hearth borders. All doors, where needed, to have 
rubber tipped bumpers. 

Corner Beads.-All exposed plaster corners to have 
corner beads, nailed on with turned ends. 

Clbsets and Pantries.-Kitchen and dining room 
closets to have a tier of five shelves high. Kitchen pantry 
to be regularly shelved. Bed room closets to have two 
shelves, with hanging hooks underneath. 

The niche on either side of library windows to be 
regularly shelved up; all these shelves throughout to 
rest on rabbeted cleats neatly nailed to the wall. 

Hardware.-All the double hung windows to hang on 
cast iron weights and to have Italian sash cord, and to 
have an improved bronzed sash fast; all windows which. 
swing to hang on tight 3 x 3 butts, including cellar; all 
these windows to have proper hooks and fastenings. 
The front door to be hung on 5 x5 in. imitation bronze 
butts, two to each door, and to have an improved lock 
and night latchment, with bronze knob outside and 
brass face flush bolts, to fasten doors together. Sliding 
doors to have .. Hatfield" patent anti friction sheaves 
with brass track and astragal sliding·door locks, brass 
face and brass flush handles. Other doors to be hung 
with 4x4 in. imitation bronze butts. All room doors to 
have 4%, in. mortise locks, brass face, city make; all 
closet doors to have reverse bevel rim locks, the knobs 
throughout to be jet and bronze. Furnish all necessary 
wardrobe hooks, catches, buttons, hooks, small bolts, 
etc., and everything to complete the job. 

Privy.-Build privy 6x5 ft. and 7 ft. high, to be 
studded for plastering, and exterior finished same 
as housej to have seats with covers to holes, hinged 
panel door, and two small windows. 

Coal Bins.-Build coal bins in cellar, where directed, 
of rough hemlock boards. 

Tubs.-Build and put up three wash trays, where 
directed, of 2 in. clear well seasoned white pine, jointed 
together in white lead, and set on turned legs, and to 
have 1� in. hinged covers. 

Mantels and Grates.-The mantels and grates will be 
furnished by the owner, and contractor is to allow 
$200 for same. 

PAINTER'S WORK. 
The whole of exterior of building t.o be painted two 

good coats of English white lead and linseed oil in such 
colors as maybe directed; all tin work to be painted two 
coats of .. Prince's "  metallic paint. Chimneys painted 
!!ame as house, all sashes cut in; also paint the bottoms 
of all out.side doors and tops and bottoms of sashes; all 
knots and sap to be coated with shellac before priming 
is done; putty up all nail holes and cracks, joints, 
etc., and atter priming is done, the outside of privy to 
be painted same as the house, the inside to be painted 
white. 

Inside Finish.-The inside to be finished with 
" Wheeler's" wood filler well picked out, and to be 
treated with two coats of hard oil finish, rubbe41 down 
on the last coat. All the nail holes to be puttied up, 
color to match that of wood. All door saddles and 
hearth borders to be oiled, the hard floors to be oiled 
and rubbed down. 

PLUMBER'S WORK. 
])rain Pipes.-Furnish and put in where shown on 

the plans a 4 in. cast iron drain pipe, to run from in­
side of building out to the tile drain 4 ft. outside of 
building, the drain tile to be trapped inside of the eel· 
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lar wall. and to be supplied with fresh air from the out­
side of building, with iron pipe run through the founda­
tion. and to have a perforated cover, as directed by the 
architect. In every case use Y branches for all iron 
pipe connections. 

Soil.-Furnish and connect with drain in cellar a 4 
in. cast iron soil pipe, and run same up to at least 4 ft. 
above roof, and cap with the .. Smith" patented ven­
tilating cap. Use Y branches for all waste connections. 
Coat the iron pipe with asphaltum, and in the cellar 
insert a 4 in. cleaning cap. 

Oalking.-All joints of all iron pipes are to be tho­
roughly calked with oakum and molten lead, and fast­
ened in position with iron hooks. All joints between 
iron and lead pipes to be made with brass ferrules, to be 
calked into iron pipes, and lead pipes soldered to it 
with wiped joints. 

Boiler.--Fumish and put up where shown on the 
plans a 35 gallon copper boiler, and provide with drain 
cock for emptying the boiler and with shut-off cock 
for shutting the water off from second story. Provide 
with circulating pipe complete. Connect boiler draw 
cock with the sink waste. Put in a combined safe and 
cockrun valve on pipe at top of boiler. Boiler to have 
the" Lockwood" stand. 

Exhaust.-Run from the highest point in hot water 
pipe a � in. lead pipe, to carry same 1 ft. above tank 
top, and bend over. 

Pump.-Furnish and set in kitchen, where shown on 
plans, a No. 2� .. Douglass" horizontal double acting 
&llction and force pump, brass lined, and connected to 
a 1� in. B lead suction pipe. Inllert an air cock, to pre­
vent pipe from freezing in cold weather. 

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

Sink.-Sink to be 18 in. by 30 in., of galvanized iron, 
with two front legs. trapped with 1� in. trap and lead 
waste of 1� in. connected to the 2 in. iron soil under 
floor; also insert a cleaning cap at the point. Sink to 
be supplied with hot and cold water through % in. A 
lead pipe and through •• Peck's" improved lever handle 
bibbs. Flash the woodwork back of sink with 3 lb. 
sheet lead 15 in. high. 

Bath.-Furnish and put up, where shown on the 
plans, a 16 ounce tinned and planilihed bath tub 5 ft. 
long, supplied with hot and cold water through % in. 
A lead pipe. To have a nickel plated combination 
compression bath cock, with rubber hose and sprink­
ler. Waste through a 1� in. trap and 1� in. C lead 
pipe, properly connected to main soil. Furnish the 
nickel chain and plug. 

Bowl.-Furnish and set, where shown on the plans, 
a 14 in. patented overflow wash basin of be&t Italian 
marble, with countersunk marble slab 22 in. by 30 in., 
and back 10 in. high, supplied with hot and cold water 
through � in. A lead pipe and" Peck's" improved nick­
el plated basin cocks. To have 1� in. D lead waste pipe 
trapped with a 1� in. trap, and properly connected 
to main soil. Furnish nickel chain and plug and fancy 
chain stay. 

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

Water Oloset.-Fumish and set in bath room, where 
shown on the plans, one" Inadosa" all-porcelain wash­
out closet, with drip tray, also set up a painted 
iron cistern with flush tank attached. Supply cistern 
through J' in. A lead pipe from main tank cistern, to 
supply closet through 1� in. D pipe. Ventilate the 
closet trap with a 3 in. lead pipe calked into main soil. 
Insert the nickel cap and pull in the seat. 

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

Wash Tralls.-Supply wash trays with hot and cold 
water through % in. A lead pipe, and brass tray bibbs 
with flanges and thimbles. Provide an 1� in. lead 
waste, conneeted to main soil, and properly trap­
ped. Provide necessary chains and plugs of brass. 
Every trap to be placed as near to the fixtures as pos­
sible. Every trap in house to be separately ventilated, 
the same size as trap, and either connect with main 
soil above bath room fixtures or run independently to 
4 ft. above roof line, and there cap. 

Range.-Furnish and set a .. Newport" range, and 
connect with boiler. The hot water pipe from range 
to boiler to be � in. A. 

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

6as Pipes.-Put up gas pipes with outlets, as 
shown on the plans, and according to the rules of the 
gas light companies. All outlets are to be capped, and 
all pipes tested. All side lights are to be not less than 
G ft. 6 in. from floor. All drop lights to be hung plumb. 

ESTIMATE AND BILL OF MATERIALS AS PER 
SPECIFICATION ABOVE. 

Mason's W01'k, etc. Each.. 
115 cubic yards excavating . .. " ..... " $ 25 

8 brick piers complete. . . .... .. . . .. . 3 00 
4 stoop stones laid complete ........ 1000 

66 perches stone work. . . . . . . .. . . . . . . 4 50 
38 perches filling to trenches. ...... 2 00 

286 feet cement bottom ........ . . .  " . . 4 
2 cesspools complete .............. .. 
1 cistern . .... ..... _ .. . •  . .. .. .... .. . 
1 privy vault complete . . .. _ . . . . . . .  .. 

Drain tiles complete .... ..... .... . 
1 chimney complete . . . . . . • • . . . • . . • .  

890 yards sup. plastering . • • . . . • . • . . . 40 
4 centE"r pieces. .. . . • . . . . . . . . . . . . . . .  
1 bluestone hearth and shelf set ... . 

Incidental expenses ....... ...... . 

$25 75 
2400 
4000 

297 00 
76 00 
1144 
4000 
5000 

8 00 
30 00 

180 00 
35600 

7 00 
20 00 
25 00 

Total . . . . . . . . . . • . . . . . . . . . . . . . . . $1,193 19 

No. of 
pieces. Size. Carpenter's Work. 

2 3"X8"X24' 0"= 96 feet. 
2 " X25' 4"= 1U1 . . 
1 .. X29' 4"= 59 " 
1 " X18' 0"= 36 .. 
1 " X17' 0"= 34 " 
2 " X21' 0"= 84 " 
2 " Xl6' 0"= 64 " 

35 2" X 10" X 16' 0" = 934 feet. 
64 " X13' 0"=1,387 .. 
40 " X11' 0"= 734 " 

48 X14' 0"=1,120 •. 
30 X17' 0',= 650 " 

= 

31 2"X8"XI6' 0"= 662 feet. 
40 .. X12' 0"= 640 " 

14 " X 14' 0"= 261 " 

45 " X18' 0"=1, 080 " 

4 .. X21' 0"= 112 " 

8 .. X20' 0"= 213 .. 

1 " X24' 0"= 82 " 

1 " X32' 0"= 43 .. 
1 " X26'O"= 35 .. 

16 " X13' 0"= 277 " 
--= 

2 4"X6"X24' 0"= 96 feet. 
4 .. X16' 0"= 128 " 

1 " X25' 0"= 50 .. 

3 " X12' 0"= 72 " 

3 .. X15' 0"= 90 .. 

4 .. X18' 0"= 144 " 

1 " X20' 0"= 40 " 

1 " X14' 0"= 28 " 

1 " X28' O"= 56 " 

-- = 

2 4"X4"X22' 0"= 59 feet. 
2 " X16' 0"= 43 " 

-- = 

6 4"X6"X16' 0"= 192 feet. 
8 " X20' 0"= 320 .. 

25 " X14' 0"= 700 " 
-- = 

80 2"X4"X16' 0"= 853 feet. 
400 " X14' 0"=8,733 " 

--= 

1 3"X7"X20' 0"= 35 feet. 
1 .. X24' 0"= 42 " 

1 " X18' 0"= 32 " 

1 .. X14' 0"= 25 " 

1 .. x27' 0"= 47 " 
--= 

8 21X7"X12' 0"= 42 feet. 
2 " x18' 0"= 42 " 

1 .. X16' 0"= 19 " 

1 " X14' 0"= 16 " 
1 " x20' 0"= 23 " 

2 •• X24' 0"= 56 .. 

1 " x22' 0"= 26 " 
-- = 

474 feet. 

5,052 feet. 

3,8M feet. 

704 feet. 

102 feet. 

1,212 feet. 

4,586 feet. 

181 feet , 

224 feet. 

15,863 feet. 

Each. 
15,863 feet dimension timber laid on.. 25 
30,000 18" pine shingles laid on roof. . 7 50 

840 lX2X12 shingle lath laid....... 7 
12,000 18" pine shingles for vertical 

sides laid on ...... ..... '" . ... 7 50 
3,200 feet matched sheathing and 

paper for vertical sides laid 
on ........... ................. 25 

1,200 feet 6" siding laid on . . . . .  . • . . . 40 
5,500 .. main and piazza cornice 

put up... .............. ...... 55 
265 feet water table put on.. . ..... 30 

3 square columns back porches 
flxed... ..... . . . . . . . . . . . • . . . . . 2 00 

4 turned columns front piazza 
flxed . . ......... .. ....... ... . . 300 

1 stoop post put up ............. 1 50 
50 feet piazza rails and balusters 

put up .............. .. ........ 45 

$ 396 58 
225 00 
58 80 

9000 

8000 
4800 

30250 
79 50 

6 00 

12 00 
1 50 

2250 
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53 feet facia and lattice put up . .  • 40 

Front steps complete ........... . 
Three other steps complete . .• , 

575 feet piazza and stoop floors 
laid.. ...... ... ..... . .. .... .... 8 

550 feet piazza ceiling laid...... ... 8 
200 " five inch corner board.. . • 5 

4 large brackets . .. . ........... . 2 50 
2 radiators on side gable........ 3 30 

Ornamental fllling in piazza 
gables._ .... ... .............. . 

5 sections of ornamental filling 
front piazza . . . _ . . .... .. .. .. .. 8 00 

1 wood finial on spire.. . • . . .  .. . .  
1 metal " " ... ........ . 

Tin work and conductors .... . 
225 feet band course at bottom of 

shingles . . . •  . . . . . . . . . . . . . .  .. 20 
2,200 feet first floor laid complete.. .. 5 
2,000 " Second floor laid complete . 5 

4 cellar windows complete. . . . . . . 2 00 
22 first story windows with blinds 14 00 
6 second story windows, blinds 

over kitchen . ..... ........ ... , 10 00 
28 doors complete, hung and trim-

med ... .. .......... .......... 10 00 
400 feet 7" base and monlding..... 6 

8 closets flnished complete ...... 3 00 
Finishing bath room complete. 
Cellar stairs complete . . . . . . . . . • 
Kitchen stairs complete ...... . 
Front stairs complete, includ-

ing ceiling ............ . . .. .. 
Mantels and setting, including 

grates .. ............ . .... ... .. 
Outside privy . • • . . . . . . . • • . • . . . .  
Incidental expenses and job­

bing for other trades . . . . . . • • • 

Summary. 

$2120 
1800 
2500 

4600 
4400 
10 00 
1000 
700 

1200 

40 00 
400 

10 00 
6000 
4500 

110 00 
100 00 

800 
308 00 

60 00 

280 00 
24 00 
2400 
20 00 
500 

2200 

5000 

225 00 
15 00 

150 00 

$3,075 58 

Mason's work . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ $1,193 19 
Plumber's work as per speciflcation. . . . . . . . . . 310 00 
Painting outside and flnishing inside. . . • .  . • . 250 00 
Carpenter's work..... . ............ ........... 3,075 58 

Total ................. ......... : .......... $4,828 77 

•. e .• 

A $2,600 COTTAGE. 

A portion of the colored plate accompanying the 
present number represents a cottage of pleasing ap­
pearance, lately erected for Mr. W. P. Macomber at 
Portsmouth, R. I. The treatment of the roof and con­
venient arrangement of the rooms are both very satis­
factory, and the whole design is one of considerable 
merit and usefulness. 

Mr. George W. Cady, the successful and well-known 
architect, of 164 Westminster Street, Providence, R. I., 
is the author of the design. 

A number of detail drawings, with roof �lan and ele­
vations, are shown upon our supplementary sheet, and 
following is the specification used in the erection of 
the building: 
SPECIFICATION OF A DWELLING TO BE BUILT ON THE 

OWNER'S LOT, AT PORTSMOUTH, R. I., FOR MR. W. P. 
MACOMBER. 

The house to be as per plans and figures on the 
same, substantially as shown, all dimensions to be 
verified on the works. 

Exca'llator.-The cellar the full extent of the house. 
Trenches for foundation of steps or piers, and cross 
wall, pipes for drain, chimney foundations, and cess­
pools and cisterns to be dug the required depth, and 
all dirt not wanted for grading to be carted off. The 
loam to be saved by itself. Cellar 7 ft. 6 in. deep 
in the clear. All outside piers, etc., 2 ft. 6 in. under 
surface to their foundations. Cesspool 20 ft. from the 
house; size, 10 ft. deep, 6 ft. at the bottom, tapering to 
top, and covered over with flat stone under surface 
2 ft. House foundation stone, 6 in. under cellar bot­
tom. The same for chimneys. 

Walls.-The cellar walls to be built up 18 in. thick, 
laid in cement mortar, underpinning faced both sides. 
Outside rubble work, natural fae.e, the joints struck. 
Cellarway jambs the same. Chimney piers good com­
mon work. 

Cross Walls.-The several croBs walls to be of brick, 
laid in moriBr, close up to joists, and between joists up 
to floors, using good, hard building brick. The piazza 
piers to be Danvas brick. 

Ohimnells.-To be built as per plans. Hearth placeR 
arched to trimmer. The several flreplaces to be laid 
up with Danvas pressed brick. The tops to be the 
saJlle. Flash with 3 oz. lead at roof. The shaft to be 
good brick, laid full in mortar. Black mortar in the 
fireplaces and tops. The shaft to be plastered directly 
on the brick, on the outside. from cellar to roof. Pipe 
rings of 6 in. vitrified pipe to be built in where re­
quired. 

Oesspoul.-To be stoned up, and covered with stone 
or brick arch. Six inch vitrifled drain pipe, to be run 
from house to it, trapped outside of wall, all well 
cemented, tight and secure. 
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Lath and Plaatering.-The fi1'8t and second stories I Front.-The front fiight to be post and rail stairs, Put up a shelf at kitchen chimney of hard pine, sup­

to be lathed on sides and plastered. One good coat of i all ash, treads 1311 in., risers JII in. , strings 1311 in. ,  rail ported on brackets. 
spruce lath, well nailed, and good, strong mortar. Slake I 9 in. x 4 in. , post 4 in. x 4 in. , tumed top fond bottom, 
and run lime through sieve. Mix with clear grit sand I balusters 1" in. tumed pattem face band, under band, 
and cattle hair in proper proportions. Put on and i nosing and cover. Cellar sash, 1J.(, two lights ; attic 
fioat. The three rooms and hall in the attic to have I sash, 1�, lights as follows : Second story sash, 1� Up ; 
one good coat. sides and ceiling. first story sash, 1� lip. Glass to _ be fi1'l1t quality 

Pointing.-Point and whitewash the cellar walls. French sheet. 
Cement.-CeUar steps to be bluestone. with brick pier. .Door8.-Front doors will be one pair 7 ft. 6 in. x 5 ft. 

Window stools rowlock course of brick laid in cemmt. 1" in., panels as shown, upper ones glazed (plain). 
Cellar bottom to be cemented in the ball and wash Vestibule doors the same size, 1� in. ,  three Pl!oDels to 
rooms 2� in. thick, level and trae in the Rosendale each part. Library and dining room doors the same as 
cement and sand. in proportions of 1 to 8. vestibule. Other doors, 2 ft. 10 in. x 6 ft. 10 in. x 1 � 

CilJtero.-A cistern to be dug to hold about 2.000 gal- in. ,  five raised panels and cope mou1ding, all alike. 
Ions, to be cemented on the earth seeure and tight, with I Second story doors the same, 2 ft. 8 in. x 6  ft. 6 in. ,  1� 
overflow to a dry weH. The inlet pipes to be 8 in. in. , second quality. Attic doors 2 ft. 6 in. x 6 ft. 6 in. ,  
vitrified drain pipe, leading to the conductors. This '  1 �  in. , foar panels, third quality, all well fitted and 
pipe to run to the bottom of the cistem {will require hung. The two back doors to be 1� in. thick, 2 ft. 10 

PAINTING. 
The outside finish to be painted two coats of 

Johns' asbestos prepared paint, as follows : Gable 
shingle and that on the sides red. the main finish light 
drab, the weather boarding dark drab, piazza floors 
oiled two coats. The inside hardwoods to be covered 
with shellac two flowing coats. the pine work painted 
two coats, the floors to be oiled two coats where hard 
woods are used, all work to be weU rubbed on first 
coat and puttied clean, and to match wood or paint. 

Generally.-This specification is intended to cover all 
the items to fuUy complete the above named house, 
according to the plans accompanying the specification, 
and the detail for the same. to the satisfaction of the 
owner and of Geo. W. Cady, architect. 

25 ft. of pipe). The pump pipe to be cemented in the in. x 6 ft. 10 in . •  as above. Use suitable size black enam- • , • , .. 
bottom end, to be covered with a beehive brick filter. eled acom batts and fiush edge bolts on double doors, OUR PmST TWO VOLUD8. 

CARPBNTER'S WORK. top and bottom ; barrel bolt on back doors, good two-
The first and second volumes of our ARCHITBCTS AND 

Generally.-The building to be well framed, with lever mortise locks, brass face aud strike; common batts 
BUILDBRS EDITION. comprising all the issues of the good mill sawed spruce timber, spiked and nailed and iron faced locks in attic ; strap hinge and box lock, work from its commencement to close of 1886. are now securely together. Sizes as follows : sills and posts 4 in. with thumb latch for all ceHar doors, closet cupboards, ready for de1ive�y, bound in handsome paper covers. x 6 in. , piazza sills 6 in. x 6 in. ,  resting girts of second etc. , doors to have bronzed iron catches and pulls, suit- Price $1.50 per volume. To be had at this office and of floor, at ends of joist, 4 in. x 6 in. ,  cross beams 6 in. x 8 able butts. book and news dealers throughout the country. Those in. Frame in end floor joist and halve studs, plate 4 ! Hardware.-Knobs of attic, kitchen, and all doors who have not seen a year's collection of our numbers put 

in. x 4 in. , joist 2 in. x 8 in. , 18 in. centers, 4 in. x 8 in. I � rear of sitting room, etc. , to be �hite po�elain, together will be surprised at the wealth and variety of under cross and openings, and ·for trimmer heads and . nIckel rose and escutcheons, maple strikers behmd all. contents which these volumes present, as well as at the joist. ceiling joist, attic 1� in. x 6 in. Also over L, I Doors of library, dining room, sitting room ,  etc. , to be cheapness of the price. studs, 2 in. x 4 in. outside, 18 in. centers, curb of L 2 pearl white, bright rose and escutcheon . Front door. These two volumes contain all the numbers of the in. x 8 in. Rafters, 1 slant 2 in. x 4 in.,  2 ft. center, b!ight bronze, bell pull the same. work from its commencement up to and including De­upper 2 in. x 8 in. cambered. Main rafters 2 in. x 7 in., .FiniBh.-Dining room to be finished in pine, .,J,tting cember, 1888. They embrace twenty-eight splendid hips and valley rafters- 2 in. x 8 in. ,  2 ft. centers. ridge room to be finished in ash, and library to be finished plates in colors, representing the perspective elevations 
1 in. x 8 in. ,  inside main partition 2 in. x 4, 16 in. cen- in pine. Second story, front of back haH, in pine ; rear and plans of various dwellings. all having attractive ters, double at doors and trussed, others 2 in. x 8 in. room, bath, and hall, hard pine. Casings, single a.rchi· features ; fourteen large double sheets of details of Set all partitions under II in. x 4 in. plate. Notch on trave, not to exceed 5 in. bases, 7311 in. with 2 in. construction of structures, nearly two hundred addi­joists, etc. Plate of piazza 4 in. x 6 in. Rafters 2 in. x moulding, for best rooms. 6 in. in attic and presses, tional engravings of architectural subjects, puhlic 
6 in. ,  planed and jack planed comered, � in. ends from press and. closet casings 8 in. Band around dining room works, buildings, dwelling houses, cottages, etc.,  with bracket. main rafters the same, all as per plan and 5 in. wide moulded. Pine strip 2� in. (shelves) in each plans ; and upward of six h undred other engravings, details. press, 1 in closets, as may be required, stool casings. 

mostly of superior character. illustrative of works and 
Boartls.-Boarding of piazza roof 1 311 in. planed, · Caaings.-Case up bath tub, bowl, and seat in black subjects interesting to architects and builders Includ­matched, and beaded spruce. laid smooth side down. walnut, as usually done. ing all the separate diagrams and engravings of con­Top roof of L the same, �.  not beaded. Back porch Hooka.-put up wardrobe hooks of double pattem, struction details, the two volumes present not far from roof the same as the front. O ther boarding on in all cloth presses, one row all around. two thousand i1lustrations. The reading matter covers sides and roof to center of band on sides, mill planed Closeta.-Closets to be ftnished in p�e, the dini�g a large variety of useful and excellent subjects, inter­hemlock, square edge. All well nail�. room closet to have broad shelf, l;illd�r It one shelf m esting to every one. No archi tect, builder, Contractor, Boarding below the band to be Y' In. weather board- cupboard, and three drawers put m slIde between, the , gineer or householder can afford to be without this ing, 5 in. widths. sound seasoned pine, Michigan strips, other closet put up five shelves on back side and three 

I 
en

lendid 
'
work nailed square·through. Band, � in. ;  comer boards, 6� over slide. Fit up in the other closet with broad shelves, i sp . 

oard . h sh If d -----... _ .... �looo4 .. �-----in. ; base �. a place for flour barrel, cupb WIt one e ,  an 
Jett.-Ma.in jett and other finish pine, and &8 plans three 2 ft. drawers, four shelves over broad shelves on A. Splendid Namber t'or A.prll. 

and detail. The gutter on the main house to be two sides, all as per plans. Put up in the kitchen a The next number of our paper. April, will be one of 
trimmed. Two 8� in. tin outlets will be put in where wide dresser shelf, with cupboards. Set one 8 ft. 6 in. unusual excellence. One of the colored plates will pre­
directed to connect conductors. The . valleys will be x 24 in. .. Miller I'  sink. Case up with cupboards. Case a sent a perspective view of a d welling of small cost, built 
shingled open, on one width of tin strip, painted both I wash bowl in pine on the stoop. Set the 8 in. x 6 in. especially with a view to alteration and enlargement 
sides before the shingles are laid. Fastenings will be put joist over the bath room, so as to make a tank 1 ft 6 in. at a future time, should the owner so desire. The ar­
in where required. A 4 in. dug out pine gutter will be lower than other ceilings, and build up a tank 3 ft. rangement of doors, windows, and floor plans is such 
put in at the flat on L, aDd the water supply the tank. deep the size of the bath room, stud the sizes up to the as to coincide with the plans of the new enlargement 
Two short pieces of the gutter to be put from valley roof, and line with 1311 spruce matched stook, all well whenever made. Full working drawings, a sheet of 
to it. secured. details. estimates and specifications will be given. In 

Boof.-The main roof and piazza and porch roofs to BUnda.-To be hung to aH the windows, two fold a following number we shaJI give a colored plate, show­
be shingled with ftrst quality of Eastem shaved shingles, common lap slat blinds, with the best fastenings. ing the appearance of the same dwelling after its en­
laid out not over 5 in. to the weather, and well nailed. Conductors.-To be two stacks of 2 in. x 4 in. corru- largement and improvement, with working drawings, 
The gable and sides to be 4 in. , shingled with the same gated iron conductors. put up where the drains stop estimates, etc. 
kind. laid not over 5� in. to weather, and nailed as at the rear end, also two at the front to the ground. We shall also prElsent �n our next number a series of 
above. So much as comes in the goa.bles wi1l be clipped Tubs.-Carpenters to build three plank washtubs, beautiful illustrations of omamental plaster work , 
on but 1 in. set the same and build a piece of floor in front of them showing how the interior apartments of dwellings may 

Paper.-Between the studs of the first story, put the length and 3 ft. wide. be greatly improved in appeara.nce at a very small cost. 
resin sized sheathing paper against the boarding, These illustrations will be accompanied by practical PLUMBING. secured with a lath or strip nailed to stud. directions for executing the work. and will be invalu-

.Door Frames.-Cellar door frames rabbeted, 8x4 joist Line the tank 8 ft. 8 in. x 12 ft. , 8 ft. deep, with 18 oz. able to builders and plasterers, as well as to architects 
for size of doors required. All other door frames ra.b· planished copper. Put in a 8 in. copper inlet pipe from and owners. In addition to the foregoing, many beauti­
beted plank of the kind of stock that may be chosen. the gutter to it, also a cup top IJ in. overflow pipe to ful pl&.tes. plans. and engravings of dwellings and build-

Window Fram98.-The ooUar wind ow frames to be the conductor. This tank to be supplied with water ings of all kinds will be presented, of rare interest and 
rabbeted pine plank. as per sizes given, 1� in. sash, to be 

I 
from the cistem with a 2� in. double acting force value. 

hun g with butts, and fasten down with button and up pump, located at the kitchen sink. Suction pipe 1� We believe there is no other building paper at pre­
with hook and staple, � in. wire. in. connecting cistern, main rise pipe 1� in. to tank. sent published in which so many plans, details, and 

Main.-AU the other window frames to have Put in shut oft between tank and pump, put stop , specifications are regularly presented as the SCIBNTIFIC 
hard pine pulley stile, plowed for spline and bead, cook at sink. Waste pipe to sink to be 1� in. lead, 8 AMERICAN. Hundreds of d wellings have alrt'ady been 1% in. lip sash, sizes g iven, plank stools, and as pE'r lb. , weH trapped, and connecting drain. I erected on the various plans we have issued during the 
plans, all to be fitted with Sweet's spring on top and Set in bath l'()('m one 5 ft. 6 in. coppe� (16 oz.) plan- past year, and many others are in process of construe­
bottom sash, also with thumb lifts. ishe<l bath tub, supply from tank, WIth stop, and tion. Architects, builders, householders, and all who 

Partition.-All the several partitions to be weH set, % in. A pipe. waste 2� lb. , and trapped. Set one contemplate building of any kind should possess this 
and the furring complete to receive the lath. Car- . . Bartholomew " water closet, with S lead trap, 4 in. work. It is full of useful information, and its illustra.­
penters will cat for pipes and case where required. soil pipe of cast iron, socket joint calked with lead. tions have a permanent value for suggestion and refer­

Iron Roof.-Tbe. flat part of the roof to be covered Supply from tank with % in. A pipe. Set one 12 in. ence. 
with Smith's patent iron roofing. painted two coats. porcelain wash bowl, with back end and top slab of 

Floors.-The attic floor to be � in. planed and ID8oJ'ble. Supply with % in. A pipe and stop. 
matched spruce. well driven up and nailed. Other floors, Set a bowl, the same kind, in the porch, top slab 
except as hereafter designated. 1 311 in. spruce, as wood. The soil pipe will vent out of the roof in 2 in. 
above. Kitchen, closets. bath room, and back hall pipe, the water closet wi1l vent under the seat into the 
fioors l� in. Southem hard pine, as above. Piazza chimney flue in tin pipe. All the stops. handles, etc. , 
and porch floors the same, square edge. Dining of the plumbing works. showing, to be nickel plated. 
room floor, alternate strip of cherry and maple, 8 in. in Fit two .. Mi1ler " sinks, supply and waste, one to be 
width. io the kitchen Set one 25 gallon range boiler. with 

Sides.-The sides of the kitchen, back halls, and circu1ation and hot water to all in the bat.h room, the 
back stairs, also the bath room, well sheathed np- two sinks and one of the wash tubs. Fit the wash 

. . . . ..  

.A. Notable Copper Root'. 

The State of Texas, which is about completing its 
new capitol, will cover it with copper, using about 800 
squares. 

The Cincinnati Corrugating Co. , of Cincinnati. Ohio, 
has the contract for this copper roof, which wtll be, 
perhaps, the largest amount on a single building in the 
United States. 

.. . . . . 

right, 3 ft. high, with Southem hard pine, � in. , as tubs with supply and waste, as above, for the plumb- A PROPER. safe working l oad for wire ropes is as fol­
above, on the top edge, 1� in . mou1ding. ing. I lows : One- half inch in diameter, 1.000 pounds ; five· 

Stairs.-Back stairs built with side partition of JII in. Mantels.-Tbere are to be six wooden mantels built. eighths rope,. 1 ,500 pounds ; three.fourth� �pe, 3,500 
hard pine, treads 1�, rise1'8 JII , and cove the same. with the finish of the rooms. all of hardwood, 4 in. pounds ; one mch rope 6,000 pounds. This Is for nine-
CeHar flight the same, flight to attic the same. pine and 2 in. ash, at an average cost of $10 apiece. teen wires to the strand, hemp centers. 
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STARRETT'S PATENT COMBINATION SQUARE. 

With the adjustable scale this forms one of the most 
convenient and useful tools devised for the use of car­
penters and mechanics. One is a complete substitute 
for a whole set oi common try squares, and is one of 
the best ganges for transferring exact measurement or 
laying out work. It is also convenient for a depth 
gauge or to square in a mortise. For a miter it is per 
fect, while with the auxiliary center-head it forms a 
centering square, both inside and outside, which is un· 
equaled for convenience and accuracy. L. S. Starrett, 

pro6teth " much for womankind, it provides a way to 
take that exercise which is at once fascinating, grace­
ful, invigorating, and healthful. 

The tricycle is in the 6rst place an economical vehicle. 
Its original cost is about the same as that of a very 
ordinary horse ; but once bought and paid for. its ex­
pense of operation and keeping in order is almost no­
thing. Its diet is oil, its shoeing needs to be done say 
once in every twenty thousand miles, its repairs-if 
the machine is a good one-are trifiing, and its daily 
care is not so great as that of a pet poodle. The ma­
chine may be kept in a front hall, a cellar, or a barn. 
It is always ready, by night or day. A chain and pad­
lock wiU securely fasten it at the house of a friend, the 
market. or the church. 

! In the second place, it is mechanically adapted to 
afford the best possible exercise at the smallest ex­
penditure of fatigue and nervous energy. The lady 
who mounts a tricycle with pedals and handles proper­
ly adjusted will be nearly erect on the pedals. and will 
use feet and legs very much as in rapid walking. At 
the same time the shoulders are thrown back, the lungs 
expanded, an d through the action of the arms and the 
muscles of the back, the whole system receives con­

of Athol, Mass. , . is the manufact�er •
. 

and will be I stant but not exhausting exercise. The deep breath­
pleased to send hIS catalogue and price hst of fine tools : ing that is a necessity for the tricycler is of great value 
for carpenters and machinillts on application. I to women in developing the I'Itrength of their lungs 

.. I • I • and the faculty of continued exertion. The whole 
WOMEN OUT OF DOORS. body is more thoroughly exercised in riding a tricycle 

It is thirty years and more since Thomas Wentworth than in any form of exercise which I have ever tried, 
Higginson wrote his famous essay on • • Saints and their and yet so perfectly adapted to human needs is it that 
Bodies. " It struck a new note. Before that time, the fatigue of a ten mile ride is less than one would ex­
the intellect and the soul had been cultivated. Learn- I perience in walking a tenth of the distance. 
ing, philanthropy, and religion were of consequence. There is a fragile woman in a neighboring city, who 
To cultivate the body might be well enough for pugi- could not bear a carriage drive of half an !lour without 
liHts and circus riders. but was unworthy the serious being prostrated with weariness. Her husband rode 
thought of refined men and women . home one day a tricycle, in the faint hope that it might 

Colonel Higginson's essay is to· day the keynote of a be of use to her. She rode a mile at the first trial, and 
grand choruH in which men and women throughout came home refreshed. The machine was purchased, 
the civilized world unite with ever-growing enthusiasm. and I have known her to ride a dozen miles in a hot 
Health is now the fashion. To cultivate the body is July day. with pleasure and advantage, when a walk 
counted as essential to the best development as to fill of forty rods would formerly have exhausted her 
the mind with learning. Every college has its gym- strength. She has been riding now for two seasons, is 
nasium, every girls' school its regular system of exer- greatly benefited by it, and is mj()ting extensive plans 
cise. Colonel Higginson is himself the president of the for using a tandem tricycle with her husband, next 
greatest 'cycle club in America. and in ·Boston a noble summer. 
building for a ladies' gymnasium has just been dedicat- The tricyle is unique, as far as I am aware. in that it 
ed under the auspices of the best society. affords the most thorough and pervasive exerchle of all 

During the past fi ve years a great advance has been parts of the body, at th� same time that the mind is so 
made by the women of this country in the direction of fully occupied with the care of managing the machine 
physical culture. It ill no longer counted unwomanly and enjoying the feast which nature spreads on every 
to use the same care in promoting health and vigor by side, that one is conscious only of the pleasure, and gets 
intelligent exercise that one would use in developing the exercise as it were gratuitously. A ride over a pleas­
literary taste or artistic skill by appropriate culture. ant country road in the early morning hours of a June 
The effect of this change is already seen in the growing day is an experience of rare delight. With a congenial 
strength of young women and their satisfaction in the I companion the enjoyment is doubled. The fragrance of 
ability to do things that would have crushed the belle the woods and fields, the music of the birds, the exhilar­
of twenty years ago. Lawn tennis, rowing. horseback ating sense of rapid motion throu�h the soft air. the free 
riding, tricycling, walking, and regular gymnastic bodily movements. in which the tricycle seems only an 
training are in varying degrees popular among the added physical faculty, all go to make up an experience 
women of to-day. They are found to be not only that. having once enjoyed, one is eager for a thouBlWd 
delightful in themselves, but of direct value in promot- times again. 
ing health, strength, beauty, and happiness. The practicality of the tricycle as a vehicle for 

Among these, the tricycle is already recognized as the I the daily use of women is undoubted. There is 
most useful and enjoyabie means of bringing women in- scarcely a large town in the land where there are not 
to the open air and into contact with the attractions of some ladies who use the tricycle as others do their 
nature. It is safe to say that five years ago there were horse and carriage. It is always ready at the door for 
not a score of lady 'cyclers in this country. Even in an errand to the market, a call on a friend, a spin for 
Enrope there were few. To-day they are n umbered by pleasure, or a journey to the next town. And where is 
thousands, and hundreds of refined and cultured ladies the horse that, driven by his mistress, can be counted 
are joining the ranks of riders every season. on for a uniform speed of eight miles an hour, with 

The invention of the tricycle, and its rapid advance possibilities of ten or twelve on fine roads? The absolute 
to th� present state of mechanical perfection, is, I am independence which the woman with a tricycle has 
firmly persuaded, the greatest boon to American I of mankind in every torm, from the stable boy to her 
women that the century has brought. Coming' simul- husband, is peculiarly gratifying to those who have 11.1-
taneously with the conviction that " bodily exercise ways been compelled to wait the pleasure or conveni-. 

ence of the sterner sex. 
The last two years has greatly devel­

oped the tandem tricycle in this coun­
try. which until that time was almost 

LADY'S AND GENTLEMAN1S TANDEM. 

wholly used in England and on the Continent. 
Very good machines are now made on this side of the 
water, and their use is rapidly increasing here. The 
special advantage of the tandem is that it affords 
pleasant conveyance for a gentleman and lady, or two 
gentlemen, giving each equal use of the strength of 
both in propelling the machine. A bmband whose wife 
is fragile' and delicate may ride with her on a tandem. 
using his own superior strength to supplement her 
weakness in imparting an enjoyable rate of speed, 
which would be impossible for her on a single machine. 
The tandem is a social vehicle, and for touring is used 
with great pleasure and advantage. An easy rate of 
speed for a well made tandem tricycle is eight miles an 
hour, and it is not uncommon for a gentleman and his 
wife who live near my home to take an evening spin of 
two or three hours at the rate of twelve miles an hour. 
The touring in Italy and England of Mr. and Mrs. 
Joseph Pennell, on a tandem tricycle, has borne fruit 
in two of the most delightfully written and illustrated 
books of travel which have lately been published. 

I have avoided in this brief paper giving figures. 
dates. and statistics concerning the use of the tricycle 
by women. They are accessible by every one who cares 
to know exactly what has been done. Any 'cycle maker 
or dealer will gladly supply such information on appli­
cation. I have only amplified and illustrated the un­
doubted facts of the wonderful growth of the belief in 
physical culture among American women, and the 
unique adaptation of the tricycle, in its single or double 
form, for the promotion of that end in a manner at once 
pleasant, practical. and popular.-William B. How­
land. 

STANLEY'S AD1USTABLE CLAPBOARD MARKER. 

A very considerable part of an ordinary carpenter's 
work, is the laying of clapboards or siding. A difficult 

feature in this work has been 
the fitting of clapboarls closely 
where they end, at the corner 
board or at window casings. The 
usual methods employed by 
workmen for marking and saw­
ing off the boards, by use of a 
try-square and scrach-awl, or by 
aid of a clapboard-hook and 
scratch-awl, have d e m a n d e d  
about one more hand than the 
average man has been supplied 
with by nature. 

We illustrate on this page a 
tool which can be used with one 
hand, while the other is em­
ployed in holding a clapboard in 
position. The sharp edge of the 
teeth on the marking blade are 

j ust parallel with the outer edges of the legs when 
placed against the corner-board ; and by moving the 
tool half an inch. it will mark a full line across the 
clapboard, exactly over and conformed to the Cldge 
of the corner-board or casing. There is then no dUII.­
culty in sawing for a perfectly close joint. The Stanley 
R1 ue and Level Company, of New Britain. Conn., are 
just �ow supplying hardware dealers with this excel­
lent tool. 

. 1 . ,  .. 
Impermeable Boxe •• 

Excellent water, air, and grease proof boxes can be 
easily made by immersing either paper, willow, or 
turned wooo boxe'3 in hot melted hard paraffin. Such 
boxes are very handy and useful for sending out oint­
ments, pastes, pills, or anything of a hygroscopic 01' 
deliquescent character. They can be hermetically 
sealed by placing the lid on the box while warm. Mr. 
A. W. Gerrard, F.C.S. , of University College Hospital, 
who communicates this note to the Chemist and 
Druggist, sends a specimen impermeable box. The 
appearance of the wood is little altered by the paraffin 
coat,jng, and the box is perfectly water tight. Paramn 
of high meltin� point should be used. 

THE LADY'S TRICYCLE. 
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One of the most simple and effective means of add­
ing to the appearance of those buildings in which the 
roof forms a. conspicuous feature is to cover it in with 

very effective in producing a water tight joint, and, 
at the same time, it is so simple that the shingles may 
be most expeditiously laid. 

MARCH, 1887. 
sure proper elevation for warm air pipes; and during 
the spring and fall months, when very little heat is re­
quired, it can be easily obtained at a very moderate 
expense with this heater. 

,. . . . .. 
10mT FOR WOODWORK. 

Among the other designs of shingles turned out by 
the same company are those having hexagonal, 
lozenge shapes, and other forms embossed upon them. 
They are made in various sizes, are supplied either 
painted or unpainted as may be required , and are 
usually shipped in boxes containing sn1Dcient to cover 
one square. 

The Tagg system of jointing woodwork consists 
essentially in soaking a long strip of canvas, or similar 
fibrous material. and lengths of spun cotton yarn, in a 
particular kind of vegetable gum, to form the material of 

Fig. 1. Fig. 1.  Fig. 2.  
a material shaped to form some description of orna­
ment. With this object are shingles and slates, hav­
ing rounded or semi-octagonal ends, used to add to the 
effect. 

TAGG'S JOINTS FOR WOODWORK. 

The Thorn Shingle and Ornament Company, of 1201 
Callowhill Street, Philadelphia, Pa. , are the manufac­
turers of a variety of different shingles formed of sheet 

By writing to the Thorn Company, those of our 
readers who are interested may obtain a useful cata­
logue illustrating the various designs. 

• • • • • 
FURNACE KEATING FOR HOUSES. 

The Fuller & Warren Company, of Troy, N. Y. , with 

A stores at New York, Chicago. and Cleveland, Ohio, has 
__ ---..Jr---'\'-__ .Jrr==E;=='==='--_....)r----\'-____ long held a leading position among manufacturers of 

Fig. 2. stoves and heaters. In fact, the business of which this 

metal, which are very useful in gl vmg a decidedly 
good appearance to the roof upon which they may be 
placed. One variety we show in the plate at Fig. 1 ,  
which indicates the manner i n  which they are laid up­
on the roof, and the general appearance they present. 
They are not inappropriately termed " The Horseshoe 
Spring Lock Shingle." from the shape of the figure 
embossed upon them and the description of the lock 
joint between adjacent shingles. 

In all kinds of sheet metal shingles, the import­
ance of the side joints being formed in such a manner 
as to entirely keep out the weather is great. As they 
are not laid doubly overlapping, as are slates and the 
ordinary wooden shingles, any admittance of water 
through the joints means a probable penetration into 
the building. 

The diagram shown in Fig. 2 indicates the manner 
in which this is effected by the spring lock. At A is 
formed a double groove, and, in addition, the edge of 
the sheet is turned over nearly upon itself, forming a 
spring edge pressing in an upward direction well 
against the other edge of the shingle, which enters the 
before mentioned double groove. This system is found 

firm is the direct successor was founded more than 
half a century ago, and its managers have, for the 
long period since that time, been continuously in the 
front rank in introducing the improvements which 
have been steadily brought forward by inventors and 
experimenters for the advancement of this industry. 

Among the specialties made by this drm that are 
particularly worth noting by house builders and archi­
tects are their top return fiue heating and ventilati ng 
furnaces, constructed upon thoroughly scientific prin ' 
ciples, and embodying the results of their long ex­
perience. The manufacturing facilities of the firm are 
such that excellence of workmanship has long been a 
distinguishing characteristic of their goods, a feature 
which is well exemplified in these furnaces, and which 
not only insures their durability, but is, in connection 
with their correct design, promotive of exceptional 
economy in their consumption of fuel. One of these 
furnaces is illustrated in the accompanying engraving. 
It is claimed to be absolutely gas tight, and to have 
fewer joints than any cast iron heater made, giving a 
complete control of the fire and a perfect combustion 
of the gases. In making the various parts of this fur­
nace, the expansion and contraction of the metal at 

various degrees of heat have been so care­
fully calculated that the fire has the same 
effect over all parts, whether at a high or 
low temperature, and all exposed joints 
are protected by packing with a cement 
of their own manufacture, which becomes, 
after a time, a part of the iron itself. 

TOP UTUlUf FLUE lIEATmG AND VDTILATIlfG FlJUACE, 

This furnace iii self-cleaning, care hav­
ing been taken that there shaH be no 
angles to accumulate ashes or soot, and 
the grate is made with a slide center, by 
which it can be thoroughly cleaned with­
out opening the door. The dust fiue con­
nects directly with the exit pipe, and has 
an automatic slide that acts in connection 
with the anti clinker door, which. when 
open, draws the dust·fiue slide, and closes 
it again when the door is shut. Diretlt 
draught can be had when desired. The 
ash pit is of unusual capacity, and the 
fiues are so arranged that all parts of the 
furnace in contact with the fire are heated 
thoroughly and alike, and the products of 
combustion as entirely utilized before 
passing to the exit fiue. There is a dam per 
in the ash-pit door, insuring complete 
control of the fire ; the admission of air 
under the fire and through perforations in 
the feed door. the openings in the grate, 
and the size and shape of the combustion 
chamber, fire-pot, radiator, and fiues 
being all carefully graduated to insure 
perfect combustion, and in a.coordance 
with a knowledge of the laws governing 
the principles of heating hy warm air. 
Careful attention has been given to the 
height of the furnace, to accommodate 
cellars with low ceilings, and also to in-

the joint. The strips are folded up into as many plies as 
may be necesssary, according to the depth of the joint, 
then applied to one edge and held there while the other 
plank is pushed up and nailed down. 

Figs. 1 and 2 show the various members of a deck 
joint, respectively before and after the joint is made. 
One plank has a plain edge, the opposite plank has a 
longitudinal cavity and a. closing bead, c. The plies 
of canvas, e, have been previously saturated, and 
receive in their bight a saturated core, a. One two-ply 
lengtb of canvas, d, completes the material of the joint. 
No special devices are required for closing up the 
planks; they are laid in the ordinary way. For thin 
decks the core, a, is dispenlled with, and both plank 
edges are plain, there being the same number of layers 
of canvas for the whole depth of the joint. 

Fig. 8 illustrates another type of joint, the bulk of 
the jointing material being saturated cores instead of 
strips. This type of joint is peculiarly well adapted 
for remaking old seams without disturbing the planks. 
No calking is required, and no calking tool is used. 
Consequently the edges of the timbers are not inj ured, 
but are left as sharp as when they came from the 
planer. The cores of Fig. 3 are rolled into the trough 
between the two planks by means of a roller with a 
serrated edge. 

There is no exudation of the gum upward. The clos­
ing strip, c, prevents any droppings, and the lines of the 
jointing are scarcely perceptible. 

The material of the Tagg joint, 8ays Engineering, 
gives and takes with the shrinking and swelling of the 
planks through the whole depth of the joint, without 
separating from the edges, for the canvas strip adheres 
to the plank edge so closely after the gum has dried 
that it will resist a straight pull of 4 1b. per square inch. 

This joint has been tried on the decks of the steamship 
Glengarry for the double trip to China and home again, 
ma the Suez Canal, and stood the severe test of the 
intense heat of the Red Sea thoroughly well. Samples 
from the Glengarry can be seen at Lloyd's, 2 White 
Lion Court, Cornhill, E. C. 

This invention is applicable to many other purposes 
besides decks and other parts of ships, and can be used 
with ad vantage in many forms of constructional work. 
The process of manufacture can be seen at the inven­
tor's, Island Boat Building Work-, East Molesey. 

. ,  . . .  
EASY KETHOD OF .AXING AN ELLIPSE. 

At the point. A, let two straight lines, B C and D E, 
cross each other at right angles. From the center, A, 

If 
draw a circle, F G H I ;  and from F and G draw two 
other circles of the same circumference as F G H I. 

From the points H and I draw four straight lines 
through the points F and G to the points J. K, L, and 
M. Then from the centers, H and I, draw the arcs, 
J D L and K E M. 

An ellipse of any size may be produced by making 
the diameter of the first circle half the length of the 
desired el1ipse.-H. C. Crew, English Mechanic. 
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S11BURlIAlf DWELLIlfGS I N  ITALY. 

We give from Architektonische Rundschau a group 
of suburban dwellings erected near Turin, Italy. They 
are from the designs of L. Neher, architect, Frankfort 
These buildings are quite attractive in appearance 
and the grounds are tastefully laid out. 

• • • • •  
AleaborlJla. 

H usks known under the name of algaborilla con­
tain a tannin-like substance, wh ich can be used for 
dyeing yellow. The trees from which these husks 
are obtained are the Prosopis pallida and the Pro­
sopis algarobo, whifth occur in the mountainous dis· 
tricts of South America. The seeds form about one­
fifth of the weight of the husk, but contain no tan­
niu. The husks contain about 27 to 29 per cent of 
the tannin. The coloring matter yields yellow pre­
cipitates, with salts of tin, antimony, lead, or alumina ; 
the till compound is the brightest. For dyeing yarn, 
the latter is mordanted with tin, as usual, and placed 

non-conductibility, incombustibility, and d1uability 
will, in the elld, prove the cheapest, even if the first 
cost be comparatively high. " 

Examined by this somewhat severe standard, the 
pipe coverings of the Magnesia Sectional Covering Co. 
appear to rank high in degree of excellency. The 
nature of the material is well calculated to resist the 
action of heat and to prevent radiation. It remains 
unaffected by any heat below 2,000° F. , and is very 
light and durable, averaging 1� lb. to the lineal foot 
for a 2 in. pipe. An even more important ad vantage 
of this covering is that, unlike many others, it does 
not. to the smallest extent, affect or destroy the pipes. 

The coverings are made in the form of hollow cylin­
ders, divided into two longitudinally. and jacketed 
with canvas or other suitable material. They are 
secured to the pipes by metallic bands, which ac­
company each section 

Full information concerning these coverings will be 
given, on request, by the manufacturers, the Mag-
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the conductors should b e  well connected with all iJn­
portant metallic masses inside. The case applies not 
only to iron in roofs, partitions, or staircases. out also 
to gas and water pipes, heating apparatus, and similar 
metallic fittings. It is laid down also that where there 
are many lightning conductors attached to a bllilding, 
the nearest of them should be placed in connection 
with the metallic masses in qllestion . It is u nderstood 
on the part of the comwittee that the lightning con­
ductors themselves are always properly " gronnded, " 
by being put in perfect connection with the earth by 
means of a well which is never dry. 

This general method of increasing the factor of safety 
in buildings, in case of lightning stroke, has been ad­
vocated in the SCIENTIFIC AMERICAN for the past 
twenty··five years, and we believe was first pllblicly 
suggested in these columns. We have repeatedly 
shown how falllty, if not useless, is the ordinary l ight­
ning rod system, where the lower end of the rod is 
simply stuck a foot or two into the dry ground ; and we 
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in the dye bath, whifth contains water heated to 
boiling and about 7 to 10 per cent of alA'aborilla. After 
working the yarn in the bath for some time, the bath 
is left to cool, and t.he yarn afterward washed and 
dried. The color is not as brill iant as that obtained 
with fllstic, but more of a straw color : it is, how­
ever, pretty fast, and resists weak acids ; alkalies 
change the color into brown. With iron mordants, 
good grayish black shades can be produced, and 5 to 
7 per cent of the husks will be sllfficient for the bath. 
Wool can also be dyed with algaborilla. 

• • • • • 
Steam Pipe Coverl .. "e. 

The necessity of covering steam and heat conveying 
pipes with a non-conductor, both on the score of econo­
my and in preventing the damage of fire, is now gen­
erally understood. 

It is a fact, however, as Professor Gibson. in his re­
port to the Western Manufacturers' Insurance Asso­
ciation, remark!!. that " No combination. ho wever suc­
cessfully prepared will prove a perfect preventi ve 
against lOBS of heat by radiation ; but the covering 
which possesses in the greatest degree the qualities of 

W�{ c 

GROUP OF ITALIAN DWELLINGS. 

nesia Sectional Covering Co , No. 9 North Fifth Street, 
Philadelphia, Pa. 

Protection of DulJ dln,,_ f'rem Lll[htnlnlr. 

The French Minister of Public Instruction recently 
submitted to the Academie des Sciences an important 
question concerning the fitting of ligh tning conductors 
for public schools and other large buildings. It ap­
pears that a departmental commission represented to 
the minister that it was neces!lary in a particular case 
to connect all the iron stairs and other internal metal 
work of a school building to the lightning conductors, 
so as to prevent the danger of lightning leaving the 
outside conductors and flt.riking through walls or roofs 
at the insulated metal inside. The minister logically 
concluded that if this was done for one building, it 
should be done for all similarly circumstanced ; and as 
this action would involve the expenditure of a consider­
able sum, he asked the opinion of the Academy upon 
the point. 

The committee to whom the question was referred 
have reported to the effect that it is indispensable for 
the perfect protection of buildings from lightning that 
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have urged, first, that the rod must have a thorough and 
extensive condllcting surfll.Ce in contll.Ct with the earth; 
second, that all metallic fittings both within and w i th­
out the building shollld be connected with the rorls. or 
with special rods leading to the ground terminals. 
Where there are underground metallic pipes, such as 
water, gas, or drains, the rods should be connected with 
them. If there are no such metallic pi pes or masses, 
then long trenches leading away from the building 
should be dug, deep enough to reach moist. I'tround, 
pulverized coal should be placed in the bottom of the 
trenches, and the lower end of the rod extended for a 
considerable distance in the trench in contact with the 
coal, which is itself a conductor. 

.. . .. . . 
A SASH holder has been patented by Mr. James P. 

Hendrick, of Flemingsburg, Ky. The catch bar of the 
holder consists of a lower portion to be secured with in 
the outer sash groove of the window frame. and n n  
upper part which has an outward top o r  head plate. 
with various other novel features. mak ing a device 
which can be readily applied, and will hold the sashes 
open at either the top or bottom, or at both places. 
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A DELA WARE RESIDENCE. 
[For description see page 55.] 
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1'5 : X  l b' 

COl1SerVarOd'J;' 

l{i1"<-hen . 
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A *2,600 RESmENCE AT DETROIT, IIICH. 

[For description see paie 5g.] 

MARCH, 1881. 
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A on THOUSAND DOLLAR COTTAGE. l is built of field stone, or bowlders, laid in random 

The cost of 'erecting this house, according to the courSes pointed with dark cement mortar. The house 

estimate of the author of the plan, Mr, G. Goldstone. of above the foundation is of wood, and the exterior is 
Toronto. Canada, is only $\197.35 ; and as the rooms are entirely covered with shingles. On the first fioor there 

of modest dimension!! (though suftlcient fonbe needs is a large hall running through the house, with a 

of a small family). and the ceilings of the first and square staircase at the end lighted by a large stained 
second stories respectively 8� and 8 feet , blgh, the, glass window. The hall contains also an open fire· 
design can no doubt be carried out for that sum. With place and wide doors entering a living room on the 

some latitude in point of finish and quality of material left 14' X 16', and dining room on the right 14' X 17', 
and work, however, it might easily cost $ 1 ,200, and we each having a fireplace. From the hall the kitchen 
should be inclined to place the estimate at' that figure is also reached, whicb is 12' 6" X 14', with a pantry be· 

hr a thoroughly satisfactory job. This view of the tween dining room and same, and a summer kitchen, 
case is especially suggested by the fact that the general etc. , in tbe rear. The second fioor contains three large 

design of tbe house, as shown by tbe elevatious, is of a cbambers ; bath·room and servants' quarters over 

somewhat decorative character ; and to be in keeping kitchen and pantry. etc. The main staircase stops on 

with its tasteful exterior, some liberty should be allow- secon d floor. ThE.' private staircase starting in kitchen 

ed in the inside work beyond what mere necessity continues up to attic, which contains a bed. room, tank 

FRONT ELEVATION. 

55 
matter that had been merely suspended o r  floating in 
it i it may contain living animals and plants. ranglDg 
in size from visible worms down to the minutest 
spores, and the vitality of these organisms way be 
unaffected by freezing. 

.. . . , .. 

An.17zed the A.he •• 

Two barns said to be filled with unthra shed wheat 
were recently burned in Germany. They were in­
sured. but it was impossible toO collect, because the 
claim was made that the contents of the bllrns were 
simply straw. When the affair got into the court s, 
chemical experts were called to analyze the ashes. 
Wheat contains a large quantity of phosphoric acid, 
almost ten times as much as does straw. Naturally. 
in the burning of these barns, wood ashes, cement, 

SIDE ELEVATION. 
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would reqUire. If. however, absolute plainness in the 
finish be adhered to. the house can be built  for the 
amount named by the author of tbe plan, and in some 
parts of the United States for even less. 

A suburban lot of 25 feet front is quite sufficient for 
a house on this plan, and where lots are procurable for 
$10  to $20 per front foot, an attractive home may thus 
be made at a cost not exceeding $1,500 to $1,800.-Me­
chanical News. 

. . . , . 
A DELA WARE COUNTRY RESIDENCE. 

Residence for George D. Wetherill, Esq.,  Clear View 
Farm, Delaware. Hazlehurst & Huckel, architects, 
508 Walnut Street, Philadelphia. 

This cottage is built about twenty-five miles from 
Philadelphia. It stands on a slope of a hill command · 
ing a view np the Delaware River and surrounding 
country for twenty miles. Above the natural grade, 
which hilS been but sliShtly changed, the foundation 
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A on THOUSAND DOLLAR COTTAGE. 

room, and tower room. The root is painted a light 
brick or tile color, the shingles on sides a light yellow 
buff, with a darker trim color for cornices and string 
mouldings ; black sash The cost of the building is 
about $4,000 complete.-Building. 

.. . . . .. 
Impure Ice •• • Cau.e oC DI.ea.e. 

The State Board of Health having been asked by 
the Board of Health of Syracuse to examine into the 
purity of ice taken from Onondaga Lake, from the 
Erie Canal at Syracuse, and from Cazenovia Lake, has 

and otber mineral substanCE.'s were mixed with the 
ashes submitted to the chemists, but Ilone of these 
admixtures contains phosphoric acid. The experts 
found that of two samples placed in their hands, (lne 
contained 10'2 per cent and the other 19 per cent of 
the acid, thus proving conclusively that the farmers 
were in the right, and the insurance companies, as 
is generally the case. according to public sentiment, in 
the wrong.-Fireman's Herald. 

not only made a careful investigation into the quality A SUBTERRANEAN water collecting dam has been 
of ice from those sources, but has also prepared a re- patented by Mr. David H. Valentine. of Brooklyn. 
port on the general question of the pathogenetic N. Y. Tbe dam is combined with a conduit upon its 
powers of contaminated ice. The board comes to source side, the dam Rnd conduit being built from a 
these conclusions : Ice formed in impure water has ! central point or reservoir in a vaHey. up an elevation 
caused sickness ; it may contain from eight to ten per \1 or hillside. and serving to intercept the earth flow of 
cent of the organic matter dissolved in the water, spring water through sravelly lOil to the ocean or any 
and, in addition, a very larie amount of the orlr&nic watercoUNe. 
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REJ[ODELING A HOUSE. 

It frequently happens in the experience of the archi­
tect that he is called upon to enlarge or remodel a 
dwelling. Sometimes it is only required to add one or 
more rooms, while in other cases it is sought to improve 
the appearance ,)f the exterior. Such problems often 
severely tax his ingenuity, for it becomes difficult to 
considerably improve the appearance of a building 
while substantially maintaining its original outlines. 

As illustrating what may be done in this direction, 
we present to our readers a set of drawings, showing 
the ingenious and clever method of treatment adopted 
by Architect Howard Hoppin in dealing with the reRi­
dence of Mrs. R. M. Clark, at Pomfret, Conn. This 
house before alteration presented the appearance of a 
comfortable, plain, country dwelling, as represented in 
the view in the upper right hand corner of our plate. 
The imposing appearance of it as it now stands can be 
seen from the large perspective view. 

The alt.erations, although apparently so extensive, 
were, in fact, few beyond the addition of towers, the 
stone lining to some of the walls, and the new piazza. 
Scarcely a feature of the original house has been re­
moved. It has simply been added to, and this in such 
a manner as to throw but little weight upon the old 
work. 

We show a number of deta.ilB of the construction, 
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tower. All stone for building to be  supplied by owner. I by 6 in. ; plates, 4 in .  by 4 in. ; studs, 2 in .  by 4 in .  (16 
The contractor to dress and set same in best manner. in. on centers) ; . studs at top of maih tower under 

Build stone bases for piazza columns, as and where 6 in. by 10 in. joists to be 4 in. by 6 in hard pine. 

shown, from 4 ft. below grade to base of wooden Ties.-Across main tower, 1 �  in. by 6 in. spruce. 

columns, with batter all around, and corners dressed C1·ossb1·idging.-To crossbridge ceiling joists of third 
off to round. story tower room with 2 in. by 4 in. cross bridging in 

Chimneys.-Build new chimneys in tower, of good three parallel lines, carefully spiked to joists. Cross­

hard body brick from foundations to under side of bridge floor joists of tower in one line across same 

roofs or connections with piping as shown. To be in center with good spruce scantling. 
brought up through small towel' to ceiling of third Cutting and Jobbing.-Do all necessary cutting, flt­

story, each floor to be fitted to round 10 in. tile pipe ting, and jobbing for other workmen on the building, 

with easy bends; from said bends run up lines of 10 in.  and leave space of 2 in. around new chimneys. Stud 

tile pipe with incline of roof, to and through copper same, taking care not to drive nails into same. 

tower top. Cover new roof sides and floors with good JiI in. 
Fi1·eplaces.-Build three fireplaces in tower as hemlock boarding. 

shown, of good hard body brick, l'aid in red mortal'. Sheathing Paper.-Before laying upper floors and 
Flues.-All tower flues to 4>e 8 in. by 12 in. , and putting 011 outside finish, cover boarding of floors and 

parged from top to bottom. All new chimneys where sides with one thickness of sheathing paper overlap· 
not surrounded by stonework to be plastered on out- ping. 
side from top to bottom. In second story bed-room Tinning.-Cover roofs of front porch, flat part of 
over hall to corbel out and to build brick backing in south dormer, and new roof over entry to tower in 
cornel' as shown, 5 ft. high from floor, with 6 in. tile third story with first quality M. F. I. C. terne tin. 
from face of same to flue, 4 ft. from floor. Also under sides of roof boarding and both sides of 

T"immer .A.1·ches.-'fo be buried under all tower fire- rafters, next to tile flue piping on tower, up full 
places. length in best manner. 

Hearths.-To be of hard body brick to all flreplaces Flashing.-With same tin on all new hips and ridges. 
of tower. valleys, and chimneys, also over all exposed doors 

S . R"cn l  ./J ..... I /(>Y) -D) ll l n� R.<.I() m -
1",_ '7 ' )(//) __ 0 '  

- L l b , · o r y·-
13 )" ')' /:'-_ 0 

- K , rC)Je ,l -
1 [; - '0"'1 9_ 3 '  

4 ..f ' ')I. 1 1 - ' ') 

5 5  C" I !  , ' 
! ; , . .5 t(1.I " c�� : I 
I '  
, . 
. : 
I '  
1 0  . .  
! � 
: � r .  : : '.' -' '-:l1li 

�Cl �.T jO r{  
"f\oo",\ 

. '  . 0  

. : 
' 0  : 1  

--Pot', t o  r -
17- 0"-;' 19 - "  

ALTERATIONS AND ADDITIONS TO A COUNTRY HOUSE AT POORET, COn.-HOWARD HOPPIN, ARCHITECT. 

and gi ve below a complete speciflcation of the work, 
which cost about $7,000 to carry out. Mr. Hoppin's 
address is 33 Westminster Street, Providence, R. I. 

MASON'S WORK. 
Excavate and remove to place shown on lot all soil 

for air space under tower, for trenches, for all new 
walls, chimneys, piers, and foundations, as shown. 
Trenches for tower and stone walls at L to be dug be­
low ceIlar bottom. Trenches for new porch and foun­
dations, outside of walls, t.o be dug 4 ft. below grade. 

Footings.-Bed on solid bottom, good footing stones 
under all walls. piers, and chimneys. 

Foundation Walls.-To be of stone under all walls. 
piers, and chimneys, laid in lime mortar, pointed up on 
outside. 

Repai1'ing Old Cella Walls.-Take down old cellar 
walls where unsound or unsafe, and rebuild like other 
walls. Jack up house where sagged. and finish 11011 
securely. Point up old cellar walls where repaired, and 
leave in good order like other old walls. New founda­
tion walls. outside, t.o run from footings to six inches 
below grade. Upon said foundations, 6 in. below 
�rade, build stone walls of sizes, shapes, and dimen­
sions shown. Said walls to show a. rough random 
rock face, and to be carefully laid in lime mortar, 
and pointed up with sunk joints of cement-half and 
half mortar-at end of job. Stone walls of porch and 
piazza columns to be dressed off with hammer to 
curves as shown. Reset stone step at porch, with good 
solid foundation under. 

Sills.-Set all stone sills. 
Lintel Arches.-Turn lintel arches over windows of 

Lead Flashing.-Of 4 lb. lead on all chimneys where 
comiug through roofs. 

Notp..�Carpenter is to furr all stone walls and all 
ceilingtl. 

Lathing.-To lath walls and ceilings of whole of 
tower, and other parts of house where required. All 
laths to be of good spruce 4 feet long, and securely 
nailed. 

Plastering.-Plaster the whole of the above, and 
patch up through whole of house all cracks and broken 
places. First coat to be a good thick coat of hair 
mortar. Finishing coat of lime, putty, and plaster of 
Paris. .All plaster t.o be slaked for a week before 
using. 

Outside Plastering.-Upon wire netting, supplied 
and put on by carpenter, put a heavy coat of stucco 
(half lime and half Portland cement) well pressed into 
spaces of netting. Before this coat is set, press in 
bottle ends, glass, pebbles, etc. , as directed. Glass, 
etc. , will be furnished by owner. 

CARPENTER'S WORK. 
Timber.-To be of good, sound quality, of sizes as 

follows : Tower floor joists, 2 in. by 9 in. (16 in. on 
centers) ; porch floor joists, 2 in. by 9 in. (16 in. on cen­
ters) ; porch ceiling joists, 2 in. by 9 in. ; towel' ceiling 
joists, 2 in. by 10 in. and 6 in. hy 10 in., as shown, al­
ternating, 6 in. hy 10 in. joists to be of hard pine, 
others to be of spruce ; tower rafters, 2 in. by 10 in. 
(24 in. on centers) ; small towers and dormer rafters, 
2 in. by 6 in. (24 in. on centers) ; L roof rafters, � in. 
by 9 in.  (24 in. on centers) ; sills, 4 in. by 6 in. ; 
sill at top of main tower, 4 in. by 6 in. ; posts, 4: in. 

and windows, over stool under third story tower win­
dows, and wherever else ito necessary. 

Shingles.-Cover all new roofs and patch up old 
roofs where necessary with shingles of same quality 
as old shingles. Cover sides of building over clap­
boards with curves of first quality sawed cedar shingles 
4� in. lap. 

Clapboarding.-Repair old clapboards where neces­
sary, and leave in good order. 

Fur1'ing.-Furr out 11011 stone walls and 11011 ceilings 
where plastering is to be used with good .% in. 8caDtling. 

Wi1'e Netting.-Cover outside where out.side plaster­
ing is to be used with heavy wire netting % in. mesh. 

Iron Ties.-Put on iron t.ies to outside walls which 
are to be faced with stone, 18 in. apart, both ways. 

ttutters. -To frame a gutter around and in jet of 
main tower, and to line same with first quality tin tied 
to main roof with strap irons and tin to run 12 in. up 
roof. Put up wooden gutters like old gutters of house 
on new roofs to kitchen, with good pitch to outlets, 
and line with first quality tin. 

Conductor Head. - Put good conductor head to 
tinned roof over entry to third story tower room at 
front gable end, lined with t.in. Look over old gutters 
and leave all in good working order. 

Con'luctors.-Of S in. tin to ground. One line at front 
gable end, one line by stair-case bay window, and one 
line at each end of kitchen. 

Upper Floors.-Lay upper floors of flrst quality spruce 
.% in. thick, matched on floors of main tower and in 
other parts of new addition. Lay flrst quality floor of 
hard pine on porch and connection between porch and 
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A MANSARD ROOF DWELLING. piazza as shown. All flooring to be carefully . laid and 

blind nailed. 
F1·ames. -New window and door frames of good 

white pine on all towers, stair-case hall (two stories), 
front hall, side windows, and two south dormers, 
frames and sash of kitchen L to be cut down as neces-
sary. 

Sashes.-To be of sizes and shapes as shown, of first 
quality white pine 1;!4' in. thick. Sash of eyebrow dor­
mer to be hung at side with good snap catches on each 
sash. All other windows to be weighted in best 
manner. 

(}lass.-Of first quality, like glass in rest of building. 
Doo1·s.-0f sizes and shapes given. Front doors to 

be repaired and covered on outside wlth first quality 
San Domingo mahogany % in. thick, perfectly plain, 
without panels or mouldings. Inside .of · front door 
not to be changed. Coat closet doors and reception 
room door to be of ash, like other doors openillg into 
front hall. All other new doors to be of first quality 
white pine, like other doors of house. 

The principal fioor of this design is elevated three 
feet above the surface of the ground, and is approached 
by the front steps leading to the platform. The height 
of the first fioor is eleven feet, the second ten feet, and 
the cellar six feet six incbes in the clear. The porch is 
8.() constructed that it can be put on either the front or 
side of the house, as it may suit the owner. The 
rooms, eight in number, are airy and of convenient size. 
The kitchen has a range, sink, and boiler, and a large 
closet, to be used as a pantry. The windows leading 
out to the porch will run to the fioor, with heads run­
ning into the walls. In the attic the chambers are 10 
ft. by 10 ft. , 13 ft. by 14 ft. , 12 ft. by 18 ft. , 10 ft. by 10� 
ft. , and a hall 6 ft. wide, with large closets and cup­
boards for each chamber. The building is 8.() con­
structed that an addition can be made to the rear any 
time by using the present kitchen as a dinL.lg room 
and building a new kitchen. These plans will prove 

started, propel the machine for some time. When it is 
desired to tum the machine, say to the left, extra force 
is exerted upon the right hancl lever, which will tend 
to drive the right hand wheel forward faster than the 
other ; or the motion of the left hand wheel may be 
checked by moving the left hand lever so that its 
finger will bear against the friction disk. To IItop 
the machine, both brakes are applied by moving the 
levers toward each other. The rider may stop at ally 

Hardwa1·e.-To be like old hardware. 
Flnials.-Put up eight finials to roofs, and allow $50 

for cost of same. 
Do1·me1·s.-Take ott north and south (front) dormers 

entirely, a.nd put south (front) dormer on new, and 
change south dormer, as shown. 

Piazza Jet.-Case in piazza jet as per details, with 
friezes inside and out. Mouldings of same to join fiush 
with string course around house. 

Coppe1' Tower Top.-Make and put up a top to tower, 
as shown, of first quality copper, with fioor and ceiling 
of copper. Floors to turn up over chimney fiues, so as 
to prevent leakage. To be attached to roof, with all· 
necessary irons, bolts, etc. 

Otttside Flnish.-Of first quality white pine. Get 
out and put on heavy mouldings around casings of 
windo ws, etc. , where at shingles, stone, or new· work. 
Burr out gable ends and around kitchen L, as shown, 
with brackets, mouldings, and finish as shown. 

Half Timbe1· Work.-At 'outside, plaster to be of J8 
in. stock over furring strips, and plaster . .  Furr out at 
third story of main tower and on smaIl t-owers with 
corbels and mOUldings. 

Piazza Columns.-To be cut ott at new stonework, 
and to be cased with grooved casings and with caps 
and bases, as per details. Flat columns to be of i� in. 
stock, grooved, and with capitals and bases, as shown. 

Balustrade.-Over front porch of 1� in. stock sawed 
and chamfered out, and with half turned column on 
outsitie. Turn moulded arch at front porch, with 
carved brackets under. Octagonal bases over columns 
on front porch to be gotten out, with strong top to hold 
vase of fiowers, top to be covered with tin. I Steps.-Put on nosing to fioor of front porch, and 
piece out piazza with curVe and with nosing and base 
like other parts of piazza. Replace steps to kitchen 
door in best manner. All wood work inside of bays and 
landings of first quality ash. 

Sheathing.-Sheathe the overheads of front porch and 
under overhang of south dormer window with }{J in. I matched and beaded white pine sheathing with bed 
mould. 

Blind Window.-Frame in blind window in main I 
tower with frame and outside blinds like other 
windows. 

Outside Blindg.-To all new windows, except land­
ing windows and eyebrow dormer, to be like other 
blinds. Blinds to windows with stone jambs to have 
long arm hinges, so as to swing back clear from same. 

Inside Finish.-All inside finish for house to be of 
material and l ike other parts of finish ; that in first 
story front hall of first quality ash. 

Closets.-To have 1 2  double wardrobe hooks. 
Picture Mouldings.-Put on 1� in. picture moulding 

to second and third stories of tower � in. below ceil­
ing, and 3 in. picture moulding and cap . on walls of 
reception room at ceiling. 

Tank.-Build and set a tank in roof of tower of 1� 
in. matcbed white pine. Same to have four hoops of 
strap iron 1 in. x � i ll . 

Scttttle.-Build and put up a scuttle in roof of main 
tower at tank, with cover hung on heavy strap iron 
hinges. All to be carefully fiashed and arranged with 
ladder on outside, so as easily to get at same. 

PAINTER'S WORK. 
Otttside.-Paint all roofs of house with first quality, 

leaving the whole at end of job clear and even. Give 
all shingles (except on roofs) one coat of Cabot's creo­
sote stain, of shade selected by architect. Give all 
clapboards, conductors, gutters, blinds, metal/and out­
side finish two coats of first quality paint, in such 
colors as the architect may select. Give ceiling of 
porch and overhang of south dormer one coat of 
shellac. Give porch and piazza fioors on.e coat of raw 
linseed oil. 

Inside.-Give all ash (and mahogany on front door) 
one coat of good filler. All ash an extra coat of shellac. 
Rub down mahogany of front door with pnmice stone 
and oil, and leave same in fine dead finish. Paint 
woodwork of tower rooms .with two coats of first 
quality paint, in s1]ch colors and shades as the archi­
tect ma.y select. Owner to do all extra painting inside. 
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suggestive to those contemplating the building of a 
new house, even if radical changes are made in the ac­
companying designs.-American Cultivator. 

• • • • • 
SWING BICYCLE. 

The bicycle shown in the accompanying engraving is 
the invention of Mr. Nathaniel Brown, of Emporia, 
Kans. The wheels are secured to the outer ends of two 
hollow axles or shafts, which are moun ted upon a central 

BROWN'S SWING BICYCLE. 

desired point, when as.cending a grade, and rest at 
ease, since any tendency of the machine to run bac�­
ward would be counteracted by the weight of the seal. 

04 • •  , .. 
I1IPROVED LEAD PIPE REEL. 

Lead pipe is usually put up on reels which do not 
have an inclosing case, the heads of the reels being COB­
nected by slots, which must be knocked ott before the 
pipe can be unreeled and disposed to customers ; and 
before the reel can be turned, it is necessary to elevate 
it upon a bar passed through its hollow shaft or body. 
Like trouble also attenas the putting up of the pipe on 
the reel These difficulties are obviated in the inven­
tion here illustrated, which has been patented by Mr. 
Fred. Eitapenc, of Oneonta, N. Y. The outer reel case 
is of circular form, and is made up of opposite heads 
connected by �lats. Within the case is arranged the 
reel proper, which is provided with two heads, 8uitabl y 
connected together and mounted upon a shaft having 
bearings in the heads of the case. 

One end of the shaft projects sufficiently far to re­
ceive a crank handle, by means of which the reel may 
be turned. By this construction there will be no ne-

shaft, and are formed with ratchet wheels and friction EITAPENC'S IMPROVED LEAD PIPE REEL. 
disks. The seat is suspended by means of arms eon-
nected to centrally slotted straps passing over the axles ; cessity of raising the reel from the ground either to coil 
the ratchet wheels pass through the slots in the straps, the pipe upon it or to remove it, while the slats need 
and are engaged by spring pawls securecl to the forward not be removed, as the pipe can be passed between any 
upper ends of the arms. In connection with each of two of them. The reel is thus rendered more durable 
the two other ratchet wheels is arranged a block. held by not having to knock off the slats to pay out the 
to the hollow shaft by straps, and provided with a pipe, and the whole ilj so fitted that it may be readily 
spring pawl engaging with the teeth of the ratchet. taken apart when required. 
Pivoted in recesses in the lower ends of the blocks are • • • 1 • 
lever arms, formed with inwardly extending fingers, ar- LIJne Cartrldce •• 
ranged so that when the arlllS are swung toward each The cartridges have been found lllOSt valuable for 
othflr upon their pivots, the fingers will be brought to work in many kinds of stone, including granite, Port­
bear against the faces of the friction disks. land stone, sandstone, etc. , as well as masonry of stone 

The pulling of the levers downward starts the main or brickwork. A block of granite weighing about four 
wheels forward, and at the same time swings the seat tons, and embedded on two sides and at the bottom in 
forward. thus moving the pawls carried by the arms strong cement. was recently moved easily by tw6 
supporting the seat back wa.rd , and bringing them shots. In experiments for the Admiralty at Portland, 
into engagement with teeth upon their ra.tchets, not three shots of lime cartridges got thirty tons of stone 
so far advanced as were the teeth with which they in large merchantable pieces. The cartridges were 
were prima.rily engaged. As the levers are moved for- used with great success for upward of twelve months 
ward, the swing of the seat toward its normal position in the formation of the Copenhagen Tunnel, North 
will act to ad vance the bicycle, and by so reciprocat- London, and they are now in use for removing the 
ing the levers it will be seen that a pendulum motion I sandstone in the excavations of the Mersey Tunnel 
will be imparted to the seat, which will, when once Railway Company, at Liverpool. 
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FRINX'S PATENT REFLECTOR. 

The various reflectors manufactured by 1. P. Frink, 
of 561 Pearl St. , New York City, under his patents are 
now used to a considerable extent throughout the 
country. They are formed in various shapes, patterns, 
and sizes for numberless purposes, from a highly 
polished silver plate which is corrugated on the surface. 
The effect is to reflect the light in a manner free from 
an objectionable glare, and to well diffuse it through­
out a room. 

One of the purposes for which the plate is found 
eminently useful is for application to the outside of a 
window which, owing to the construction of the build­
ing or from local cau.ses, admits but little light. The 
reflector is formed in an attractive frame, and being 
placed at a proper angle, reflects the daylight into a 

nINX'S PATENT REFLECTOR. 

room. The advantage in saving gas and preventing 
injury to the eyesight is very great, and it is astonish­
ing how much light may be obtained by these means. 

Then the reflectors have been made in an immense 
variety of kinds for different uses, such as for lamps, 
gas, oil, and electricity; in fact, from the smallest reflec­
tor, costing only a few cents, for a kerosene lamp, up to 
the magnificent chandeliers used in the principal of 
our theaters, this reflector has been employed with ex­
cellent results. The annp,xed engraving shows its ap· 
plication to a gas chandelier. 

An illustrated catalogue giving full particulars of the 
material, prices, etc. ,  will be forwarded on request . 

.. . . . . 
PENBERTHY INJECTOR. 

At last a mechanieal combination and device has been 
produced, and a man's labor and study crowned with 
success, in the production, for the convenience of 
engineers, of a simple and compact device known as 
the Penberthy injector or boiler feeder. 

Its mechanical construction is very simple, but per­
foot. All its parts are movable and convenient of access 
(not being screwed in), its working so complete that an 
inexperienced person can operate it with success and 
perfectness. Its adaptability to all classes of boilers, 
such as stationary, portable, traction, marine, and 
locomotive, and its working on each, makes it very de­
sirable, and recommends it to all classes of engineers. 
The automatic working of this injector is of very great 
advantage, as by this mechanical construction it works 
under all conditions of shakes, jars, and concussions. In 

PENBERTHY INJECTOR. 

case of a break, or the suction is to be removed and then 
returned. it picks up or begins working without any 
aid, assistance, or attention from the engineer, thereby 
relieving of much care and annoyance. Its conveni­
ence of access i!'l of very great consideration and import­
ance, owing to the advantage of cleaning and examin­
ing its interior parts. 

The working parts of this injector are stationary in 
their work, thereby causing comparatively no wear in 
its mechanical parts. The inventor seems to have 
combined common sense with mechanical science, by 
leaving out all complications, and combining in the 

injector every convenience of operating, getting at, 
and putting it on the boiler. 

The body is of a single cylinder or barrel, with two 
jets inside, " steam and combining," and governed by 
an automatic swinging overflow. The injector is oper­
ated by the opening or closing of the globe valves. It 
is connected to the boiler and pipes with uniform and 
interchangeable square centered unions. and can be 
put on or taken off very quickly without any annoy­
ance or injury, and the only tool required being an 
ordinary wrench. 

Another great point gained in this injector is its 
great range of working capacity. It will lift water twen­
ty·flve feet perpendicular, or take it a hydraulic pressure 
and force it into the boilQr at a temperature of from 
1400 to 1800 Fah. It will work under a steam pressure 
of from 20 to 140 lb. I t will also lift and force water 
at a very warm temperature (say 1200 Fah.) in tank 
or well, and under all circumstances and at all points 
it works automatically. The inventor and manufac­
turers of the Penberthy injector have great confldence 
in its working qualities, and to satisfy engineers of its 
merits and perfectness of work, solicit a trial. From ob-
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The kitchen is provided with dresser, range, and 
sink, and the laundry has stationary tubs. A small 
sink is placed in pantry connecting dining room and 
kitchen. From this pantry access is had to the cellar, 
to which there is also an outside entrance. Bath room 
is in second story, and contains bath tub, wash basin, 
and water closet. Hot and cold water through house. 

There are in all nine rooms, not including entrance 
hall and bath room, and the spacious attic can be 
arranged with one or two good rooms if desired. Cel­
lar extends under entire house. Exterior of house is 
sheathed, and covered with narrow clapboards. except 
front gable and a strip between .first and second stories, 
which, with the roofs, are shingled. Cellar walls are 
of stone. 

The estimated cost of this house is twenty-eight 
hundred dollars. 

The architect is Charles G. Jones, 280 Broadway, 
New York. 

DECORATIONS FOR A HALL. 
We give a design for decorations for a hall and stair-

HALL DECORATIONS FOR A COUNTRY DWELLING.-DESIGNED BY C. 1. XRlJIIBEINE, ARGYLE PARK, ILL. 

servation, a brilliant future is in store for this little 
wonder of simplicity and compactness, which is a 
model of mechanism in appearance and flnish. 

For prices, etc. , address Jenkins Bros. , 71 John St. , 
New York, 13 So. 4th St . •  Philadelphia, and 105 Milk 
St. , Boston, agents for this injector. 

.. 4 . . .. 

DESIGN FOR A SUBURBAN COTTAGE. 

This dwelling is designed for a locality where econ­
omy in width is desirable. Being in the main only 
sixteen feet wide, with a small wing on either side. the 
plan has been developed so that the accommodations 
are not sacri.ficed to the peculiar requirements of the 
situation. The staircase is so arranged as to be con­
veniently available from front and rear, and the parlor, 
dining room, and entrance han can be thrown together 
for social occasions. The folding doors might be made 
to slide if preferred. The kitchen is suffi3iently sepa­
rated from the front portion of the house to exclude the 
odors from cooking. and is also properly located for 
efficient service in dining room and attendance at front 
door. 

way, of moderate cost, for a country dwelling. Part of 
the glass of the windows is painted and part treated 
with beveled plate. 'I'he whole effect is rich and pleas­
ing. Designed by C. J. Krumbeine, Argyle Park, Ill. 

DWELLING AT DETROIT, lIIIICH • 

The perspective drawing .wd plan annexed represent 
a brick and frame house lately completed on Fams­
worth Street, Detroit, Mich.,  from the designs and 
under the superintendence of Mr. A. C. Varney, archi­
tect, of 50 Campau Building, Detroit. 

The house, which is of an attractive description, was 
bui1t in a. substantial manner, of good materials, at a 
cost of $2,600. 

. , .  I .  

A SAFETY attachment for elevator cars has been 
patented by Mr. Charles R. Whittier, of Yonkers, N. Y. 
It is to prevent the elevator car from falling in case 
the hoisting rope should break, and consitlts of a special 
arrangement of wedges and counterweisht Npe. in 
connection with the hoisting ropes, 
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A FRAU SCHOOLHOUSE O F  MODERATE COST. 

SPECIFICATION 

of the materials and labor required in the erection of a 
new frame schoolhouse in district No. 7, Cranston, R. I. 
Wm. R. Walker & Son, architects, 27 Custom Honse 
Street, Providence, R. I. 

MASON'S WORK. 

Exeal)ations.-Excavate for the cellar 5� feet below 
the finished grade around the building. leaving all 
the earth excavated and not required for back tilling 
against cellar walls in the low part of lot near the two 
rear corners. 

Cellar Walls.-Build cellar walls about Ii feet high 
by 1 foot 6 inches thick, from good building stone laid 
up dry ; wall on a straight, true, plumb line, and level 
off same for starting the underpinning. 

Cellar Steps.-Furnish materials and build cellar 
steps from 3 inch x 12 inch North River bluestone eet 
in brick laid in sand and cement mortar, and the sides 
of cellar entrance faced up in stonework laid in cement 
and sand mortar. 

Window Sills. -Furnish pointed granite sills to all 
cellar window openings. 

Curbing -Amend opening for cellar steps, and under 
the porches and steps furnish and lll.y down 3 inch x 
12 inch North River bluest one flagging set in cemen t 
and sand mortar. The flagging under porches and 
steps to set on stone foundations two feet above grade. 

Underpinning and Piers.-Furnish good hard body 
brick and build underpinning walls about 3 feet high 
by 8 inches thick, the brick on face of underpinning to 
be selected of even color and laid up in lime and sand 
mortar colored red. The remainder of brickwork to be 
laid in lime and sand mortar. 

Chimney. -Furnish good building bricks and build 
the chimney of the size and in form as shown and 
figured on drawings. The walls to be laid IIp 8 inches 
thick in lime and sand mortar, with 16 inch x 30 inch 
cast iron door frame and door in the hase of the chim­
ney and openings cut through the walls for inlet of 
ventilating pipes when and where required. Top the 
chimney out throngh roofs with selected body brick 
laid in red colored mortar, with a 6 inch x 8 inch 
split faced bluestone belt at starting of openings in 
face : the belt to have good beds and 1 inch drove mar­

gin lines on outside corners. Inside of chimney finish 
and set up one 10 inch cast iron smoke pipe 40 feet 
high with % inch flhell, to have flanged and bolted 
joints and ten inch inlet under flrst floor joist ; the 
inlet pipe to bolt on the main upright pipe and to ex­
tend out to and through the brick wall of chimney. 

Pointing.-Point up the stone walls inside of cellar 
with lime, sand, and cement mortar, and whitewash all 
stone and brick work inside of the cellar. 

fh'ading. -When underpinning is laid up, grade up 
around same to a line 2 feet 8 inches below the top, 
so as to incline the earth away from the cellar walls. 

Lathing.-Lath the walls and ceilings of all the 
rooms, halls, wardrobes, and sides of stainings to base· 
ment and loft with best quality four foot spruce laths 
with four nailings to each, the side joints to be laid � 
inch open and the end joints broken at every 3 laths. 
The lathing in 8{'hoolroom to stop at a level line 2� 
feet from the top of finished floors, and in all other 
rooms, wardrobes, and halls to a line four feet above 

the floor. 
Plastering.-Plaster all the walls and ceilings above 

specified for lathing, one good coat of brown plastering 
mortar made from slaked, screened, and puttied lime, 
laid one week to cool, clean sharp grit mortar sand, 
long well beaten cattle hair, and clean water used in 
the proper proportions for mixing good strong plaster­
ing mortar, to be well rubbed into the jOints between 
laths, forming good strong clinches back of same, to 
be put on of even thickness, straight and true at all 
angles, and when at the proper stage of drying to be 
thoroughly troweled to a hard smooth surface. Any 
broken places in the mortar, after woodwork is put up, 
to be repaired in a smooth and workmanlike manner. 

Finally -The mason to remove all rubbish frOID the 
inside of building and cellar, to sweep out the interior 
of building when plastering is done, to do all work in 
a good and workmanlike manner, when the same is re­
quired, and without delay or hinderance to the con­
tractor for the carpenter'lf work, and to furnish three 
pounds to the square foot- sheet lead flashings, and 
build the same into walls of chimney where the same 
comes out through the roof. 

OARPENTER'S WORK. 

Framing. -Frame the building with good sound 
straight·l!a.wed spruce timber of the following dimen­
sions : Sills, 3 in. X 6 in. ; first floor joists, 2 in. X 10 in. ,  
1 6  in. from centers ; posts, 4 in. X 6 in. ; window and 
door studs, 3 in. X 4 in. ; intermediate studs, 2 in. X 4 
in. , 16 in. from centers ; plates 4 in. X 5 in : ceiling 
joists. 2 in. X 8 in. , 24 in. from centers ; tiner posts, 
6 in. X 6 in ; lower plates, 6 in. X 6 in. ; braces. 4 in. X 
6 in. : studding around the circle, 2 in. X 6 in. : plates 
and girts made of two thicknesses of 2 in. spruce planks 
sawed on the circle. The rafters in roofs to be 2 in. X 
7 in. , 20 in. on centers, with 2 in. X 6 in. in cellar joists ; 
over the center of each schoolroom to be framed a 

truss with 6 in. X 10 in. tie beam, with 6 in. X 8 in. bridging at the top line of blackboards The studs to 
straining beam and rafters, and 1 �  in. iron rods with be doubled and trussed at side and top of all openings 
nuts and washers. for doors, and to be segment arched turned above 

Boal'ding. -Board the walls and roofs with 1 in hem· sinks in the halls. 
lock boards, surface planed to % in. thick, and well Stairs.-Build stairs to attic and basement with 1% 
nailed to the framework . in. treads and % in. risers of dry spruce, and fastened 

Under Fl001·s.-Furnish and lay down J8 in. hem· to 2 in. x 10 in. sawed spruce stringers, and tbe front 
lock under floors to flrst floor, and a. strip :3 ft. wide edges of treads to be a. balf round. The partitions 
down through center of loft. around basement or cellar stairs to be 2 in. x 3 in. 

Shingles.-Shingle to roofs with best quality shared studs . 
cedar shingles laid not over 5 in to the weather, and Finish.- Finish good, dry seasoned, and kiln dried 
well nailed t.o the roof boarding. Shingle the walls white pine mouldings, 5� in. x % in. , and case all 
from the top of window belt to the under side of cor- window and door openings on first floor of school­
nice with best quality sawed cedar shingles, laid in house. Furnish material and ceil up the walls of 
straight courses not over 5 in. to the weather, and well schoolrooms 2� ft. high with % in. x 4 in. matched 
nailEld on. and beaded whitewood or pine strips, set perpendicu-

Clapboards.-Cover all walls between the bottom larly, with chalk shelf, and moulding at top edge of 
board and window belt, including the nailing of ceiling and 3� ft. above cha'lk shelf. Finish and put 
porches. with 4 ft. eastern-sawed sap clear white pine up a J8 in. x fi in. surface moulding, thus forming top ot 
clapboards, planed and painted, laid not over 4 in. to blackboards. Ceil the walls of all other rooms, ward­
the weather, and well nailed, with all nail heads set in robe!!', and halls with the same ceiling boards as above 
and united at all ('orners. mentioned, 4 ft. high, with a % in. x 5 in. surbase 

Paper. -Under clapboards, shingles, and trimmings ' moulding at top of the ceiling. 
on walls of building lay one thickness of . .  Bird's " Doors. -The doors to be of clear, dry seasoned, and 
waterproof sheathing paper, lapped not less than 2 in. kiln dried white pine, 1%: in. thick from panels to each 
at all joints. door, with moulded faces and wide moulded middle 

Trimmings.-Get out, make, and set up from clear rails. To be a 1%: in. pine sash top light over each 
dry seasoned white pine, all the window amI door door from schoolroom to hall, and glazed with one 
frames, cornices, bottom boards, belts, and porches. light French sheet glass, and hung to frame at bottom 
To be made as per detail drawing!!' furnished. The rail of sash, with stout .. Stanley " wrought iron butts, 
walls and ceilings of entrance porches to be covered and operated with one " Molensack " transom lift to 
with dry seasoned matched % in. white pine, with a % each top light. The doors to be hung to frames with 
in. angle bead in corners of the arches. The floors of three 5 in. x 5 in. loose joint cast butts, and trimmed 
porches to be made from 1% in. by 4 in. clear dry with lock and knobs. co� $2.50 for each door, and 
Southern hard pine jointed on the edges and laid � in. selected by the architect. To be rubber head stop 
open joints, the sill and floor joist of porches first being knobs, set in ceiling behind where each door swings, 
covered with two thicknesses of tarred sheathing paper to prevent door knobs from striking. 
laid on top of the joists. The steps 1% in. and risers % Plat/orms.-Furnish good, dry-seasoned % in. planed 
in. , to be made from clear dry Southern hard pine, laid and matched clear Southern hard pine, and build 
on stout 3 in. chestnut stringers sawed to reCeive treads platforms for teachers 10 in. high and of the size shown. 
and risers. The railings at ends of steps to be made Floors.-Furnish good, dry-seasoned and kiln dried 
from dry whitewood or pine, with turned tops on the % in. planed and matched clear Southern hard pine 
posts and turned or straight moulded balust�rs. The flooring of the best quality, no boards over 4 in. wide, 
thresholds of the doors at entrances to be made of clear and lay down the top floors of schoolhouse to have 
dry seasoned 2 in. ash. In the cornices of the porches two thicknesses of best deafening felt between under 
are entrance steps. Lay in a good siz�d gutter,line it with and upper floors, to be laid to close joints, blind nailed 
best I. C. tin, M. F. brand, weJl laid and rosin soldered, and smoothed. 
and run 3 in. galvanized iron leaders from the gutters Thresholds.-To be % in. or %: in. dry, clear South· 
to the ground, and turn bottom enas out with galvan- ern hard pine thresholds under all inside doors. 
ized iron shoe at bottom. Wardrobes.-Put one shelf around each wardrobe 

Bel/ry.-The deck of belfry to be made by laying 12 in. wide and at the line of top of ceiling or surbase 
down 2 in. matched dry spruce on 4 in. x 12 in. floor mOUlding. Under the shelf and top of the ceiling 
boards, and to be a scuttle 2 ft. x 3 ft. through the deck board!! furnish and screw on stont japanned double 
with a step ladder leading to same from under the roof wardrobe hooks, 36 in each wardrobe. 
of building. The bell deck to be covered with I. C. Closets.-In each teacher's closet put down 7 in. base 
roofing tin, M. F. orand, well laid and rosin soldered, board with 2� in. x .% in. moulding top of same, one 
and to turn up on sides of belfry 12 in .• with the joints 12 in. shelf across back of each closet . a 3 in. strip 
wiped with solder. The scuttle in deck to be covered around sides of each closet, with 12 stout japanned 
with tin same as dook, hung to former with stout strap double hooks screwed to strips in each closet. 
hinges, and fasten with stout iron hook and staples Sinks.·-Furnish, set, and case up two cast iron sinks, 
from inside. The walls inside of belfry to shingle same four feet · long, with the inside of sink enameled, to 
as walls of tower, the soffits of arches to be % in. waste through 2 in. tar coated CRst iron pipe with 
matched white pine, with bead on outer corners to re- lead calked joints, to outside of cellar walls. 
ceive shingles, and the ceiling of belfry below plate to Books.-The space under arch at side of closet in 
be % in. matched and beaded pine, fastened to 2 in. x 6 each teach�r's room to have a pine case with movable 
in. ceiling joists laid 2 ft.. from centers. The finial and shelves built into the recess and with a light moulding 

vane at apex ot. tower roof to be made from 20 ounce around top of shelving. 
cold rolled copper, with the balls, vane, and flutes in Ventilation.-Furnish good, sound, dry box boards 

skirt covered with gold leaf. and build 8 in. x 1 6  in. wide ventilating ducts from the 
Cellar Windows.-The cellar window and door frames floors of each schoolroom to attic, and thence into 

to be made as shown on plans, and set in walls when- the brick ventilating duct, each flue entering the brick 
ever the masons are ready therefor. chimney �ndependently. At the base of each flue in 

Sashes. -Tbe window sashes to be made from clear schoolroom, furnish and set in one 1 6  in. x 20 in. en­
dry seasoned and kiln dried 1� in . white pine, and of ameled cast iron ventilating register, secured to the 
the forms and sizes shown on plans arid elevations. To ceiling of room. 
be glazed with second quality French sheet glass, and Cutting.-The carpenter to furnish men to do any 
all windows on first floor hung to the frames with cutting that may be required for the heating pipes, and 

braided cotton sash lines passing over 2 in. polished to cut in an the registers in floor which are furnished 

wheel axle pulleys and countArbalanced with cast iron him by the contractor for furnaces. 

weights in pockets of the frames, weights in mullions Top Lights over Windows.-The two top lights over 

of the main frames to have 2 in. pulley in the top tmds single windows in each schoolroom to be hung to tran­

of same. The sashes in gable end windows to be fitted som. and operated with Molensack fixtures, the same 

and screwed in. The cellar window sash to be hung to as specified herein for the top lights over doors. 

frame with strap wrought hinges, and fast�ned at top Painting.-Paint all the exterior woodwork, other 

with fltout iron bolts. than roofs, two good coats of linseed oil paint, mixed 

F'urring. -Cross furr the ceiling of all first story with to the colors as architects shall designate, and in two 

% in. x 2 in. spruce strips, 16 in. from centers, and put or more colors. The priming. or flrst coat, to be a 

up straight and true and well nailed. Furnish and good, heavy coat of paint, put on as last as the wood­

put up % in. x 2 in. grounds at top line of the ceiling work is put up. Tbe nail heads and cracks to be putty 

on sides of rooms, around windows and door openings, stopped between first and second coats of paint. All 

the grounds to be straight., true, and out of wind. pulley stiles of windows stained with a red oil stain, 

Door Frames.-Make door frames from 2 in. dry, and an t.inwork painted two coat!! " Prince's " metallic 

seasoned plank (white pine), rebated to roo'eive the paint. Paint all interior woodwork, other than floors 

doors, and when plastering is dry, set the same in door and stairs three coats of white lead, oil, and turpentine, 

openings of partitions, straight. square, true, and colored � architects desire, and in two tints. Putty 

plumb. and securely fastened in their partitions. All stop all nail heads and cracks, and draw all window 

door frames from halls to schoolrooms to have 20 in. l18.Sbes and top lightFl two coats Indian red. Oil all the 

top light over the doors. Southern hard wood pine, floors, and platforms one 

Partit 'ons.-Partition the interior into rooms, as coat best linseed oil, with umber stain in same. 

shown on the floor plans, with 2 in. x 5 in. straight Finally. -All work to be done in a good and work­

sawed and sized spruce studding, set 1 11  in. from cen- manlike manner under the superintendence of the 

ters, with row of straight 2 in. x 5 in. bridging at top a,rllhitects, and i� strict conformity with the drawings 
line of ceiling on walls, and one row of 2 in. x 4 in. furnished and these speciflcations. 
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THE PAJiIPAS GRASS. 

A stately mass of pampas grass in full plume is 
always a beautiful sight in a garden, and particularly 
if so placed that the surroundings heighten i ts effect. 
In Euch a position is the noble specimen in Mr. Gate­
house's garden at Chichester, who kindly sent us a 
photograph of it, taken last season by Mr. Malby. It 
was then exceptionally fine, the great 
mass of plumes being nearly ten feet 
high. It is planted i n  a part of the gar­
den snugly surrollnded by trees. Close 
to it is a stone-edged water basin and 
fountain, so that this corner is a pretty 
feature of the garden. The ring of flower­
ing plants around the base of this pam­
pas is decidedly a mistake. Such a stately 
plant as the pampas needs no embellish­
ing, and it never looks better than when 
seen rising from a lawn with room to 
spread out its grass in a graceful way. 
The soil about the plant can be now and 
then enriched in the same way as when 
a circular bed is made around it. Mr. 
Gatehouse's pampas is of the best varie­
ty, the one that produces large spreading 
white plumes. ThE're is such a great 
difference between the good and the bad 
varieties of the pampas, that care should 
be taken to get the best form, seeing tbat 
the plant always forms sn important per­
manent feature of a garden, if it succeeds, 
and one that takes a long time to develop, 
and which is so difficult to replace.-The 
(Jarden. 

.. . ... 
[THE GARDEN.] 

A NEW ORLEANS GARDEN. 

About gardening in New Orleans, and 
about our own garden in particular, I 
am sorry to say there is not much to 
record. Ground being very cheap here, 
all the best rel!id�Dces, the majority of 
which are wooden, are built upon large 
" lots," measuring each from 80 ft.  to 123 
ft. in front by 160 ft. to 230 ft. in depth, 
and in some cases much more. This ar­
rangement allows free ventilation and 
sunlight, and sufficient space for town 
gardening where people choose to take 
advantage of it. There have been but 
few attempts, however, at artistic effect ; 
on the contrary, the grounds are planted 
in the most desultory manner, the main 
effect being apparently to get aR much 
into them as possible. Notwithstand ing, 
the general effect of these " wild gar­
dens " is decidedly pleasing, and, in con­
sequence, New Orleans has a widespread 
reputation for beauty, in addition to the 
quaint picturesqneness of the French 

flowered), the prince of aU flowering trees ; cape jessa­
mine (gardenia florida), pomegranate, yucca, cycas 
revoluta, banana, bamboo, poinsettia, agave, acalypha, 
alocasia, and others too numerous to mention. 

In regard to my own garden, after Reveral years of 
unsatisfactory work, I laid it out upon what is some­
times called the French system, i. e., in circles and in 

PAMPAS GRASS. 

quarter, about which so much has been said. As our I portions of circles, and it has proved to be quite a suc­
winters are generally short and mild, and the atmo- cess. It has no walks, the result being a long, un­
sphere quite moist, vegetation is strong and rapid in broken sward, * which, besides its intrinsic beauty, 
its progress, so that in two or three years new d welling deepens the pe.rspective, and adds very greatly to the 
houses. which are never more than two stories high. effectiveness of the water, rookery , and tree plantation 
become embedded in dense verdant thickets, Which, in the rear. 
but for the saw and shears, would soon crowd' those For flowering plants, we rely mainly upon roses, more 
structurel! not only out of sight, but occasion speedy especially teas, all of which flourish in the open air 
ruin and decay. without protootion, and the display of color which 

Our shade trees are for the most part natives, such 
as oak (several species), cypress, elm, catalpa, sweet 
gum (liquidambar)-probably the most beautiful of 

* Our best lawns consist of Bermnda grass (cynodon dactylon fl, 
which forms a beautifnl tllrf. bllt, unfortunately, loses its leaves by the 
first frost. Has its seed ever been diecoTered , 
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they produce in March, April, and May i s  truly mag­
nificent. Even now and until Christmas an abundance 
of blooms may be cut for house and table decoration. 
Besides roses, cannas-of which ehemanni is by far the 
best-crinums, hydrangeas, Chinese hibiscus, lantanas, 
abutilons, plumbagos, chrysanthemums, and a hust of 
othel'8 with which readers of the Om'den are familiar 

adorn the borders. For bedding pur­
poses we rely principally upon pansies. 
anemones, phloxes, gladioli. and bya­
cinths for early spring ; portulacas, pe­
largoniums, petunias. torenias, sa.lvias. 
asters, balsams, and coleuses for summer ; 
and chrysanthemums, dahlias, zinnias, 
etc" for autumn and early winter. At 
present (November 20) the garden is all 
ablaze with roses, zinnias, alternantheras, 
a.ca.lyphas, poinsettias, chrysanthemums, 
acacia corymbosa, perennial ipomreas, 
antigonums, annual thunbergias. manet· 
tias, etc. For covering trellises an« ve­
randas, we make another large draught 
upon reses, such as Marecbal Niel, So)fa­
terre, Lamarque, Queen Henrietta, Gloire 
de Dijon, Ophirie, and Perle des J ardins ; 
but, in addition to these, much use is 
made of rhyncbospermum jasminoides, 
solanum jasminoides, wistarias, bigno­
nias. clematises, antigonums, honeysuck­
les, ipomreas, and aristolochia elegans. 
The seed of the aristolochia was received 
by Mrs. Richardson !'lome years ago with­
out any name, and has been extensively 
cultivated ever since. It requires but 
little protection in winter, and when 
killed to the ground shoots up again 
early in spring. 

In our pond, which is cemented, we 
grow several species of nywphrea, of 
which devoniensis and rubra are proba­
bly the most satisfactory ; also nelumbi­
ums (speeiosum and lutenm), pontederia. 
crassipes, limnocharis humboldti, pistia, 
and trapa. The last. in consequence of 
its very rapid development, has to be 
cleared out every few weeks. Last sea­
son we succeeded in flowering the Vic­
toria regia without artificial heat, the 
young plant having been started in the 
propagating house, and transplanted 
early in June. 

For IWme years past I have been en­
dea\'oring to acclimate some of the sub­
tropical palUlS which grow at considera­
ble altitudes in t.heir native countries, 
and thought that I had succeeded in add­
ing quite a number to our old list until 
last winter, when the extreme cold which 
we experienced wrecked aU my hopes. 
Only one genus (saba]) is indigenous to' 

this loeality, and of ihis we have two species, adansoni 
and serrulata. To this may be added s. palmetta and 
pritchard ia ftlifera, which belong to the same latitude, 
the former in Carolina and the latter in California. 
Two species of chamrerops, excelsa and fortunei.  and 
phoonix dactylifera were naturalized long ago, and of 
late years cocos australis has also been found to be 
quite hardy. To these I had added phoonix tenuis, 
sylvestris, reclinata, canariensis, spinosa, and rupicola, 
sabal blackburniana, j ubea spectabi1i!l, corypha aus­
tralis, latania borbonica. kentia belmoreana, and 
rhapis flabelliformis, and by means of such protection 

all-plane, hackberry, mag­
nolia grandiflora. pine, cotton­
wood. etc. ;  to which may be 
added, of foreign introduc­
tiou, tallow tree (stillingia 
sebifera), privet (\igustrum 
japonicum), pride of India, or 
China (melia azedarach), Ja­
pan varnish (sterculia platani­
folia), and ailantus. For or­
nament the orange tree is in 
general use, especiwly the 
bitter species, which is not 
only somewhat hardier than 
the edible orange, but holds 
undisturbed possession of its 
beautiful fruit from one sea­
son to another. In addition 
to oranges we have palms, of 
which there are three indi­
genous species, and about as 
many more from abroad which 
are equally hardy ; also pitto­
sporums, magnolia fuscata., 
oleander (pink. crimson, pur­
ple. lilac, and white flowered), 
sweet olive, smoke tree. lau­
rustinus, Chinese azalea, bot­
tle brush, castor oil, camellia, 
crape myrtle (\agerstroomia-­
crimson, rose, lilac, and white VIEW 11f DR. RICHARDSON'S GARDEN, NEW ORLEANS.-{From a Photograph.] 

as was afforded by stuffing 
Spanish moss (tiIlandsia usnE'­
oides), which hangs in such 
profusion from our forest 
trees, between the petioles so 
as to envelop the crown, all 
went wen for some time. 
Phoonix reclinata and canari­
ensis and latania borbonica 
had already attained consid­
erable size, the former fur­
nished with a trunk 5 ft. high 
by 2%, ft in diameter, and the 
latter with one 8 ft. by 12 in.­
the admiration of every pa.ss­
er by. Many of our neigh­
bors, proflting, as they sup­
posed, by our successful ex· 
periment, made similar plan­
tations upon a smwler scale, 
and, therefore, the part of 
New Orleans in which we re­
side had begun to assume 
quite a tropical appearance. 
But, was I for all our joys and 
hopes. on the flth of Janua\'Y. 
1886, there came from the far­
off Rockies in the Northwest 
a. . . blizzaM, " which carried 
death and destruction not 
only to all delicate and half-
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bardy vegetation, but also destroyed many of our fore painting. The outside is boarded up and down, 
indigenous trees and shrubs, and even extended its so that the walls are solid, and five inches thick when 
ravages into countries ten or twelve degrees south finished. The height of the walls is fourteen feet from 
of us, destroying some 1a.rge plantations of coffee the fioors. The windows are four feet from the fioor, 
trees on the east coast of Guatemala. double glazed, divided into three parts, the middle 

The thermometer registered 12° Fahr. , and the stationary, the lower sliding up, the upper opening with 
ground remained frozen for a week-a circumstance transom rods. The doors are extra wide, to admit of 
which had not happened along this coast before for rolling beds from one room to another. The 1I00rs are 
more than sixty years. It was not until the weather double, the lower course of pine, the upper of white 
became warm that w� began to realize our 10SS68. and, maple The two central octagons and the intervening 
in some cases, not until the following spring. Suffice square are carried up six feet higher, with windows all 
it to say, there now �urvive one phomix canariensis, around above the adjacent roofs, opening and closing 
two large sabal palmetta, two chamrerops, one cocos with long transom rods, for ventilation and light. 
australis, one j ubea spectabiJis. and several small sabal The roof all over is broken up into separate cones, 
adansoni and serrulata. Although greatly discouraged, with one-fourth pitch, over each room, with interven­
yet, hoping that we may not live to experience such an- ing gutters. The roof is of solid wood, two and one­
other visitation of llorthern weather, we have inaugu- half inches thick, covered with tin. The under side 
rated another similar experiment. I ought to say, in of the cone-Shaped sections of the roof over the separate 
praise of the sabals . chamrerops, cocos, and jubea. that rooms is the ceiJing of the rooms. There is no upper 
they stood the severe trial without any protection 11001', consequently no attic spaces at all. The thick­
whatever. ness of the timber roof is to prevent heating through 

The length which my remarks have already run for- in summer and chilling through in winter. The hospital 
bids even the enumeration of other plants which suc- part of the building is one story. and all rooms for the 
cmmbed to t.his terrible frost. The death of four-fifths sick are open from the double 11001' to the thick solid 
of all the orange trees in this neighborhood was, of roof. At the center of each conic section of the roof, 
course, the greatest loss, both on account of their -consequently at the apex of each room, is a solid ven­
eeonomic and decorative value. tilating shaft, octagon or square in form, according to 

T. G. RICHARDSON, M.D. the shape of the room, extending four feet above the 
. " . ,  . 

A ltUlfICIPAL HOSPITAL. 

The city of Detroit, Michigan, after a struggle and 
conflict of many years' duration, has at length got an 
excellent hospital completed. It was de­
Signed by Health Officer Dr. O. W. Wight. 
He had certain ends in view, and planned 
an edifice in order to secure them practically. 
The architecture was made to conform to 
certain ideas of sanitary use. No closets for 
the heedless storage of infected clothing and 
bedding ; no hollows in the walls or under 
1I00rs for the burrowing of hospital germs ; 
no attic places for the accumulation of 
contagium in the infected air ; regulated 
warmth, dry and non-absorbent material, 
plenty of softened light and good ventilation 
-such were the needs of a contagious disease 
hospital, and the problem was to secure 
them by a structure at once economic and 
convenient for use. 

Brick and stone were rejected as material, 
involving as they do either dampness or hol­
low walls. A frame would also necessitate 
.. dead spaces " behind the plastering and 
above the ceiling. The method of building 
a grain elevator suggested the idea of the 
construction. Thus solid wooden walls could 
be made, which, when properly painted, 
would be non-absorbent. not subject to 
change of temperature, and dry. In order 
to avoid needless weight of material, awk­
wardness of form, unsightly partitions, and 
sharp angles ; in order to secure the greatest 
amount of light, sunshine, utilization of the 
entire inclosed space, and convenience of 
administration ; in order to obtain accom­
modation for the greatest number of patients 
at the least expenditure ; in order to obtain 
wards of moderate size and proper rooms 
for needful isolation of the moribund or de­
lirious ; in order to arrange for speedy dis­
infection and cleanlinE>ss, the pla.n was adopt­
ed of a series of octagons separated by 
square rooms, all contiguous, yet separated 
by solid walls of painted wood, although communicat­
ing with doors wide enough to admit of the easy pas­
sage of the regulation hospital beds. 

A glance at the illustrations will show the arrange­
ment of the larger octagon and smaller square rooms. 
There are six external octagon rooms, twel!ty-four feet 
in diameter. There are also six external square rooms, 
ten feet across. All these inclose two octagon rooms, 
with an intervening square room, of the same size. 

The basement, haIt under ground, half above, is 
made of hard burned brick, laid in good cement, and 
well cemented on the outside of t.he wall. It is paved 
with hydraulic concrete, and is nine feet high to the 
lower edge of the 11001' joists, which are mill dressed. 
There are double glazed windows all around. opening 
and shutting with transom rods. The basement. �ms 
all open into one another. Thus is secured clean, well 
ventilated space for boiler room, kitchen, laundry, pan­
tries, drying rooms, water closet and bath room, etc., 
etc. Doors from without lead to the basement on both 
sides of the building. The planed under surface of the 
floor above constitutes the ceiling of the basement. 
The walls are finished in hard calcimine. All the 
domestic arrangements of the hospital are thus amply 
provided for without encroaching upon the floor of the 
building devoted to patients. 

Above the foundations the walls are built up with 
seasoned two by four pine stuff, laid lIatwise and fast­
ened together with long nails. The stuff is dressed to 
gange, and the inside of the wall is planed smooth be-

roof, hooded to prevent the entrance of rain and snow, 
the opening of which is regulated from the inside. 

The central rooms are also ventilated below by shafts 
from the outside� The two bath rooms and water 

A MUNICIPAL HOSPITAL. 

closets into which the central square is divided are 
ventilated with elaborate care. 

The whole bnilding is heated with low pressure 
steam. Some of the more exposed rooms have three 
radiators. All radiators are placed under windows, 
and air is introduced to them by apertures through 
the wall behind them, regulated by slides. 

The hospital is supplied with water from the city 
water works, and the sewers and drains are constructed 
in the most careful manner. The whole building is 
lighted with gas. 

There is no plastering in the building. Each room. 
lined with painted and varnished wood, can be washed 
out with a hose, like a tub. There is no hollow space 
in the whole structure big enough for a mouse to creep 
into. The walls are non absorbent, and the whole 
hospital can be kept clean and sweet with a minimum 
of care and toil. The building, containing no blind 
spaces, is practically fire-proof. Fire cannot be con­
cealed in solid wood, and will not kindle and spread 
where there can be no draught. Besides, a hydrant at 
the door, ready to attach hose, will furnish complete 
safety. 

The whole cost of the building, including plumbing, 
heating apparatus, and especial provisions for lighting, 
is not qnite eleven thousand dollars. and will accom­
modate fifty patients without crowding. It stands in 
the middle of ten acres of ground, is within two and 
one-half miles of the center of Detroit's population, 
and yet is quite in the country. The county of Wayne 
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furnishes the ground and unites with the city in the 
maintenance of the hospital. Thus the surrounding 
townships will be cared for and the danger to Detroit 
diminished. 

In one corner of the grounds, two hundred and fifty 
feet away from the main building, are three " huts." 
technically so-called, sixteen by twenty-four feet, built 
of wood, solid, provided with water, sewerage, light, 
and warmth, in which eight or ten small- pox patients 
can be cared for well Small-pox is epidemic only once 
in six or seven years. Sporadic cases in the long inter­
vals can be cared for in these small buildings, while the 
main hospital can be devoted to other contagious dis­
eases. The structure of all the buildings is such that 
they can be thoroughly and safely cleaned and disin­
fected in a few hours after long occupation by small­
pox patients. 

An eminent English sanitarian, a few years ago, ex­
pressed the wish that contagious disease hospitals 
might be constructed of .. deal boards solid, " as the 
safest and cleanest material. His idea. has been first 
realized by the city of Detroit, with scientific precision 
of details and in an ingenious original form.-Sanita1'11 
News. 

• I .  I .  
WhUe In'o Gray Ca.' Iron. 

M. Ferdinand Gautier has communicated to the 
Comptes Rendus some observations upon cast iron. 
He says that gray iron alone can be perfectly worked 
in foundries ; the white iron being too hard. Gray 
can be transformed more or less completely into white 
iron by the chill, through the intermediary of a 

metallic mould which rapidly cools the 
metal, and makes the graphite pass into the 
state of combined carbon. But the inverse 
problem-that is to say, the industrial con­
version of white into gray iron by special 
treatment (a process of fusion in the cupola, 
for instance), is not a current operation in 
the foundry. At the same time this trans­
formation is of great importance, because 
by successive remeltings gray iron tends to 
become white, and thus to lose its value to 
the founder, and spoil his castings. M. Gau­
tier has been struck by the experiment of 
Messrs. Stead and Wood, of Middlesbrough, 
who made a fluid and tough gray iron by 
the mixture of equal proportions of Cleve­
land white with a silicious pig ; and he has 
repeated the experiment in France. His 
results are described as absolutely conclu­
sive. By the addition of silicious iron to 
any variety of white iron, he succeeded in 
producing from the cupola a perfect gray 
metal, close grained, soft to work, very fluid, 
and in every respect suitable fOl; moulding. 
The best kind of silicious iron for this pur­
pose is shown by M. Gautier's experiments 
to be that which is freest from manganese ; 
so that the Scotch iron which is commonly 
used to make a good, lIuid metal may be 
advantageously replaced by one-quarter of 
its weight of 10 per cent ferro-siliciurn. In 
addition, it is shown by many experiments 
that the artificial gray iron made by thus 
precipitating the combined carbon of white 
iron is stronger, because of its homogeneity, 
t.han the natural gray iron, in which the 
graphite is more or less irregularly dis­
tributed. 

.. ..  I • •  
The Heating Power oC Ga •• 

A series of tests has recently been made by 
Dr. Fischer, the well-known German chemist, showing 
that in ordinary domestic stoves in use not more than 20 
per cent of fuel consumed is really utilized for warming 
the rooms, whereas, with stoves burning gas, 80 per 
cent and more of the possible effect is obtained. In a 
sugar manufactory at Elsdorf, it is stated no steam en­
gines have been used for several years. Gas is made at 
a cost of about lOcI. per 1,000 cubic feet, and is used for 
lighting and driving gas engines. At the Essen works, 
water gas is made at a cost of 4d. to 8d. per 1,000 feet, 
a.nd serves both for fire and lighting. 

1'I.e" ..... MUDD &: Co .. in connection with the publication of the 
Sclen,Ule American, continue to examine improvements and to 
act as Solicitors of Patents for Inventors. 

In this line of business they have had forty vean' experf8nce. and now 
have fMlMjuakd facilUutt for the preparation of Patent Drawings, Specitl­
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign countries. Me •• r •• Monn &: Co. 
also attend to the preparation of Caveats. Copyrights for Books, Labels, 
Reissues, Al!l!ignments. and Reports on IIITrtngements of Patents. All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 

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

We also send,/'I'&' qf charge, a synopsis of Foreign Patent Laws, show­
ing the cost and method of securing patents in all the principal countries 
of the world. 
MlTNN &: (lO., Sol1ei&ol'll oC Pa'en'.,361 Broadway, New York. 

BRANCH OFFICE.-622 F Street, Washington, D. C. 
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NEW PASSENGER DEPOT O F  T HE  CHICAGO, 

J[ILWAUXEE, AND ST. PAUL. 

The elegant new passenger station of the Chicago, 
Milwaukee, and St. Paul Railway at Milwaukee is now 
completed, and trains began running into it a. few 
weeks since. It is among the finest buildings of the 
kind, as will be seen from the elevation and ground 

toilet rooms. On the same side of the hall. and occu­
pying the south side of the building, is the gentle­
men's waiting room, of the same size as the other 
room, less a slight abridgment in length. Between 
the two is a bijou tiCket office. All these rooms, as 
well, in fact, as all the rooms down stairs, with one 
exception, are finished in a similar manner to the 

with the exception of one room, for hotel purposes. 
Descending to the first floor, in the extreme west end 
of the building is found the baggage room, an apart­
ment 52 x 56 feet in its floor dimensions. Immediately 
above it, and reached by a water elevator, is a room of 
similar size for the purpose of storing baggage not 
called for immediately. In the east end of the build-

ing is the emigrant room, 
of size the same as the ba g­
gage room, with heavily 
timbered ceilin� and til&:l 
floor. This room and the 
one above n, also intende 
for the same purpose, are 
well appointed for their 
special object. The build­
ing is lighted throughout 
by electricity and heated 
by steam, both being fur­
nished by boilers and en· 
gine located in the east 
end of the basement. 

plan, which we illustrate. 
It is situated between 
Third a.nd Fourth streets, 
one and one-half blocks 
from Grand avenue, and 
fronts on a park on Ever­
ett street. The ground 
plan of the bui lding shows 
a surface of 120 x 65 ft. 
There are three floors--the 
first 16 ft. in the clear and 
the other two 14 ft. each. 
In the center of the facade 
rises a tower to the height 
of 160 ft. ,  reminding one in 
its graceful lines of some 
Venetian campanile, and 
dominating the landscape 
in every direction. The 
styJe of the structure is 
modern Gothic. The foun­
datiolls are solid and en­
during. being constructed 
of stone, with granite fac­
ings above grade. The 
material used in the con­ NEW PASSENGER STATION OF THE CHICAGO, MILWAUKEE & ST. PAUL RY., MILWAUKEE. 

Outside are large car 
sheds, 600 feet in length 
and 100 in width. support­
ed by iron columns and 
girders, and roofed with 
corrugated iron. T h e  y 

cover five tracks on which 
the highest E'kill of the 
road master's art has been 
displayed. There is placed 
in the tower, at a height 

struction of the 
walls is Mil­
waukee brick, 
f a c e d  w i t h  
pressed Phila­
Jelphia r e d  
b r i c  k .  The 
trimmings are 
of red sand­
stone and terra 
cotta in hand­
some patterns. 

The main en­
trance of the 
b u i l d i n g  is 
formed of a 
t r i p ]  e arch, 
supported b y 
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that wilJ make 
it easily seen 
from a good 
part of the city, 
a big clock, the 
dials of which 
will at night be 
illuminated by 
e l e c t r i c i  t y. 
The c l o c k  is 
one of the fln-
est as well as 
the largest in 
t h e  country. 
It has four di-
also Those on 
the north and 
south sides are 
1 1  feet in di-c o l u m n s  of ROOM 1 -.1 --1 polished gran- 1iI�K:lK:JI_I:::K=-=�I.::=-:=JI-=:l�I*=-��=�!IIIJ" ameter, a n d  

ite, It is reach- those on the 
ed by a Hight tNTR A N C Eo east and west F R O M  PA RK . o f  s i x  e a s y  FO UR TH WA R D  PA R K .  are 9 feet. Each 
s t e p s .  T h e  of these dials 
swinging doors GROUIm PLAlf OF MILWAUKEE PASSENGER STATION. is composed of 
of polished oak six sections of 
are a few feet inside the arch, being surmounted by ladies' room, and have tiled floors. The ceiling on the flnest ground glass, so joined together as to appear 
stained glass windows in beautiful designs. These this floor throughout is ribbed by heavy beams, whose one solid piece. The pendulum of this mammoth clock 
admit the visitor into the large central hall which possible heaviness is relieved by tinting in light color is 14 feet in length, and weighs 400 lb. It is regulated 
bisects the building. This is 30 x 65 feet. The floor is approaching a. soft shade of Nile green. On the left for heat and cold. The cost complete is $500,000.­
of tile, in a well defined pattern and soft, pleasing I of the entrance is the dining room of the hotel con- The Railway Review. 
colors. The walls are of red brick up to the spring of nected with the depot, a room 40 x 52 ft. , flnished as .. , • I .. 
the arch. From there on they are in a soft, creamy the other rooms, but with a wood floor. The lunch J[INNEAPOLIS REsmENCES. 
brick. The lower portion of the wall is marked with room, on the same side, is 16 x 52 ft. in size, and is far- We give herewith a couple of attractive elevations of 
geometrical patterns in different colored brick, while nished with folding stools for the benefit of its patrons. dwellings erected in Minneapolis, Minn. , both by Mr. 
t�e creamy surface above is picked out here and there Between the two rooms is the telegraph office and the 

I E. E. Jora]emon, architect, of Minneapolis. For the 
wlth a dash of dark color, as Beauty enhances her parcel counter. drawings we are indebted to the Northwestern Archi­
complexion by a black patch. Around the rear of the To the right and rear of the hall an alcove gives tecto 
hall runs a gallery, which serves to give the light and room for a handsome oak stairway that leads to the I • , • I • 
lightness needed to the whole. This gallery is sur- second floor. This, in the west end of the building, A FENDER has been patented by Mr. Baker V. Butts, 
rounded by a railing in hammered dull brass. is occupied by the train dispatchers of the different I of Halifax, N. C. It is formed of an inner and outer 

On the right of the main entrance is the ladies' I divisions. and it is safe to say that never before did plate and damper, and designed to attach to open fIre­
waiting room, an apartment of haD':lsome proportions, train dispatchers have more comfortable or beautiful I places to prevent coal, sparks, etc. , from snapping out 
30 x 84 ft., with tile floor, and finished in oak in natural I quarters. The most of the offices look directly out on I into the room, while in no way interfering when thus 
color. To the rear of the apartment are well appointed the park. The east end oi the building is occupied, I used with the draught of the fireplace. 

RESIDENCE FOR E. B. GALUSHA, IIINNEAPOLIS, IIINN. RESIDENCE FOR W. ANKENY, IIINNEAPOLIS, 1IIN1f. 
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OLYMPIA, THE NEW AGRICULTURAL HALL, LONDON-EXTERIOR VIEW. 

OLntPIA, THE NEW AGRICULTURAL HALL, LOnON-INTERIOR VIEW. 
LFor description see pagt 66.] 
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OLYKPIA. 

Close to the West Kensingtou or Addison Road 
Station of the Metropolitan District Railway, London, 
on its western side, a few yards from the Hammer-
8Illith Road, a large range of buildings has been erect­
ed by the National Agricultural Hall Company, which 
is intended not only for exhibitions similar to those held 
in the Agricultural Hall at Islington, of live stock, cat­
tle, horses, and dogs, but also for military tourna­
ments, performances of horsemanship and gymnastic 
feats, and other public entertainments requiring space, 
and for a great variety of recreations. These buildings 
together cover an area of four acres, and will be popu­
larly known as . .  Olympia." 

The grand hall, two acres and a half in extent, is the 
largest hall in the kingdom covered by one span of 
iron and glass. It is 450 ft. long by 250 ft. wide. in­
cluding an outer parade 40 ft. wide, atrording a total 
ground floor area of 109, 750 superficial feet, or nearly one 
half greater than the area of the Agricultural Hall at 
Islington. The galleries over the outer parade con­
tain 46,000 superficial feet of floor space. The central 
area on which the performances take place is nearly a 
third of a mile in circumference. A minor hall forms 
an annex to the grand hall, and can be used separately 
for exhibitions, concerts, balls, theatricals, musical or 
other entertainments, while connected with the gal­
leries will be spacious saloons for lecture rooms, picture 
galleries, refreshment rooms, public and private dining 
rooms, and offices. 

The open gardens, comprising flve acres and a half, 
are immediately adjacent to the hall. They will be 
devoted to fashionable gatherings, garden and floral 
fates, musical promenade!!, and outdoor sports. One 
special feature of the company's programme will be 
high class musical performances in the open air, and 
Olympia will be in constant use, summer and winter, 

(fl'aphic. The laUer shows the spirited scene enacted 
on the occasion of the recent opening entertainment, 
when 9,000 persons were present, and a team of thirty 
horses from the Paris Hippodrome were driven by '8. 
standing rider. 

A UlfIQUE BYSTEK 01' WATER WORXS. 
BY III. O. HOVIIIY. 

As everybody knows, water is frequently raised to a 
desired height by means of a hydraulic ram set in a 
stream at the foot of a hill, or at the bottom of dam, or 
at some other place where there is a natural fall of 
water ; but at Elk River, Minn. ,  there is a peculiar ar­
rangement, a description of which may prove to be of 
interest. 

The town is situated at the junction of the Elk and 
Mississippi Rivers, thirty miles northwest of Min:leapo­
lis. The geological formation is the arE.'a of modi fled 
glacial drift of central Minnesota. About half a mile 
northeast of the station the railroad passes within a 
few yards of the southwestern edge of a tamarack 
swamp, in which water is found on or near the surface. 
For a long time it has been known that, within a lim­
ited area southwest of the railroad at this point, good 
water could be had at a depth of eight feet, while just 
outside of this area water could not be found short of 
eighteen feet. The idea occurred to Mr. T. S. Nicker­
son, who lives at Elk River, and is water supervisor of 
the Breckenridge division of the St. Paul, Minneapolis, 
and Manitoba Railroad, that a hydraulic ram might be 
set so as to utilize this difference of water level. TE!st 
holes twelve feet deep were sunk with an elongated 
post hole auger, at the points marked A, Fig. 1, to de­
termine the location of the edge of the basin of water 
standing at eight feet. Water failed to COme into 
these holes, but at the point. B, Fig. 1, water was 
struck at the required depth. The operations which 

pertained directly to the 

o ,j{) I(}() 200 

setting of the ram are of 
especial interest. On a line 
supposed to be perpendicu­
lar to the rim of "the basin 
a ditch sixteen feet long, 
two and a half feet wide, 
and about twelve feet deep 
was dug to allow the water 
to flow off while the "-sup­
ply " well was in process of 
construction. This well is 
twelve feet in circumfer­
ence and twelve feet deep. 
The first six inches of the 
well and ditch were cut 
through the light and 
sandy but fertile soil char­
acteristic of this region, 
the next six and a half 
feet through loose gray 
sand. Then, on the line 
between the well and the 
ditch, the diggers struck a 
dike two feet wide at the 
top, but soon increasing in 
width to four feet, com­
posed of coarse sand so 
flrmly cemented by infll­
trated oxide of iron and 
carbonate of lime as to 
render the use of the pick 
necessary in removing it. 

Fif!. l 

, ' . ' . 

Scale in/eel 
This dike is impervious to 
water, and, as shown . in 
Fig. 2, has an inclination 
at this point of about 75' 

for any ana every class of indoor and outdoor amuse" south of west. Northeast of the dike the well pa-ssed 
ment, instruction, and recreation of a high style and through coarse gravel containing many large stones, 
character. while southwest of it nothing but the loose gray sand 

The facade overlooking the railway presents a hand- was found. In the coarse gravel a copious supply of 
some combination of red brick and white stone, and it water was met with, whieh flowed off freely through 
is expected that an arrangement may be effected with the loose sand of the ditch. 
the railway by which a broad and commodious road A two and a half inch iron pipe was laid in the bot­
may be laid out in front of the new building from the tom of the well and ditch. the well was bricked up 
station up to the Hammersmith Road. The station in the usual way. and the trench in the dike outside of 
and the building will be connected by a short covered the well was filled in with cement to make a water 
way, so that. passengers by rail to Addison Road may tight joint about the pipe and to prevent the washing 
pass directly into the hall in any kind of weather with. away of the dike. Fifty feet southwest of this well 
out inconvenience. another one, called the " waste " well. eight feet square, 

The hall is covered in by an iron roof, in which was sunk to the depth of twenty feet, and cairned to 
many ingenious novelties in engineering detail have prevent caving. Water was met with at this depth, or 
been introduced by its designers. The structure con- the well would have been made deeper. A No. 6 hy­
sists of semicircular arched ribs 7 feet deep, and 170 ft. draulic ram was then placed in the waste well at a 
clear span, placed 54 ft. apart, and having a clear depth of 16 feet, and Wall connected with the two and 
height from the floor to the crown of the roof of about a half inch iron pipe mentioned above. The ram there 
100 ft. It constitutes the loftiest iron and glass roof I has a head of water of eight feet, and it furnishes three 
yet erected in or near lJOndun. the Crystal Palace ex- houses and their dooryards with an abundance of 
cepted. The original architect was the late Mr. H. E. water. 
Coo, whose work has been completed by Mr. Edmeston. The arrangement of the pipes leading from the 
The contractors are Messrs. Lucas & Son. The en- ram is illustrated in Fig. 1. Each pipe, after making 
gineers for the ironwork were Mr. M. Ende and Mr. the circuit of the house and dooryard which it supplies. 
Walmiston, and the contractors for it were Messrs. is connected with a 250 bbl. tank, the bottom of which 
Andrew Handyside & Co. , of Derby. is 16 feet above the ground, which connection greatly 

We give an exterior view of the building trom the increases the force of the stream at each faucet. In 
lllustrated London News and interior view from the each pipe, after it passe& through the house, there is a 

MARCH, 1887. 
check valve to keep the water from flowing back from 
the tank through the house. 

For about a year, i. e., until the present summer, the 
waste water from the ram found free discharge through 
the loose sand surrounding the well ; but lately the 
sand has seemed to be saturated with water. and drain­
age has not been sufficiently rapid. Therefore, some 
months ago Mr. Nickerson laid a two inch iron drain 
pipe from a depth of 18 feet in the waste well to a 
point 1,200 feet distant on the terrace of the Elk 
River. and the waste water is easily disposed of through 
this outlet. 

The water within the basin is strongly impregnated 
with iron and has "but little lime in its composition, 
while that from wells without the basin contains 
much lime and but little iron. The water from the 
tamarack swamp is like that found in the basin. The 
dike of coarse sand has been cut into at one other 
place, and found to trend in such a direction as to 
warrant the supposition that it forms a retaining 
wall on at least the southern and southwestern sides 
of the basin and tamarack swamp. thus preventing 
their waters from flowing off into the loose gray sand 
and descending to the general water level. 

• • • • • 

Curlo.lIle. oC Alloy .. 

The way in which an alloy of gold and copper or 
other metal is atrected by a. small quantity of impuri­
ty presents one of the most serious difficulties with 
which our case makers and .jewelers have to deal in 
workipg gold. It has long been known to workers in the 
precious metal that minute quantities of certain metals 
render it brittle and unworkable ; and referring to tbis 
in a. lecture at Birmingham, Professor Roberts-Austen, 
of the Royal Mint. said : 

.. It may be well to demonstrate the fact. Here are 
200 sovereigns. I will melt them, and will add, in the 
form of a tiny shot, a minute portion of lead, amount­
ing to only the 2,OOOth part of the mass ; first, however, 
pouring a little of the gold into a small ingot, which 
we can bend and flatten, thus proving to you that it is 
perfectly soft, ductile, and workable. The rest of the 
mass we will pour into a bar ; and now that it is suffi­
ciently cold to handle, you see that I am able to break 

it with my flngers, or, at least, with a slight tap of a 
hammer. ThE' color of the gold is quite altered, and 
has become orange brown ' and experiments have 
shown that the tenacity of the metal-that is, the re­
sistance of the gold to being pulled asunder-has been 
reduced from eighteen tons per square inch toQnly flve 
tons. These essential changes in the property of the 
metal have been produced by the addition of a .minute 
quantity of lead. " 

In the same lecture Professor Roberts-Austen said : 
.. Here is a bar of tin, 2 ft. long and 1 in. thick, which 
it would he most difficult to break, though it would 
readily bend double. If only I rub a little quicksilver 
on its surface, a remarkable effect will be produced­
the fluid metal will penetrate the solid one, and in a 
few seeonds the bar will, as you see, break readily, the 
fractured surface being white, like silver. " 

• • • • •  

A METHOD of purifying water has been patented by 
Messrs. William J. Morrison and John C. Wharton, of 
Nashville, Tenn. The invention covers a method of 
adding to the water a mixture of lime, soda, and sand, 
and then a mixture of alum, permanganate of potas· 
sium, and sand, the method being advantageous for 
all waters to be used for domestic purposes as also 
in the preparation of various beverages, and for steam. 
boilers, laundry and bat� purposes. 
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T�:m �perlOr Copper Weather Vanes 
GILDED WITH PURE GOLD. 

Town OINI.I4!:N'1'S. CRUlICR CROSSES. FINIALS. nc. 
Parti es req u I r i n g an  Ar�hit��t': �nQ �uilQ�r': �e�klt Beck. 

Vanes made from any 

Drawing or Design on 
Short Notice. 

T .  W .  JONES , E:KTRA QUALIT""Y A thoroughly Practical Work, especial l y  
adapted t o  the needs o f  American Ar· 
chitects, Builders, Contractors and 
Draughtslllen. 

SL"CCESSOR TO 
CHA ,... C. B]U G G S ,  

'0 . W. BAI,DWIJS. FIRE BRICK 
Including Rules. rrables. and lformulas relatin� to the 

Strength and Stab il ity of i.1�oundations, Walls, Buttresses, 
Piers, Arches, Poets, 'ries, Beams, G irders, Trusses. 
Floors, Roofs, etc., etc. ; and also to Carpentry, Mason�, 
R��)\rg:,

e
'lr:�ri��� n�ng ,?��nra1'iO��

u
��\

n
t'tsp�:

t
M!�:� 

rials. Capacity and Dim ensions of ChurcBes. Theatres. 
Domes. 'llowers, Spires, etc., etc. 3d edition, Fevholed 
and enlargeo. Remoycd from 213 Pearl 

Street to 
By F. E. KIDDER. C.E., Consulting A rchitect. 

Morocco flaps, (ilK) pages, 400 eng-ravings. PI'ice, 83.:iO 
168 Front Street, 

Near )Iaidcn Lane, 

NE"\v YORK. 
Should Correspond with J O H N  W I LEY & SONS, 

1 5  ASTOR PLACE, NEW Y O R K. 
Will be sen t by mail. prepaid. on the receipt of the price 

Oatlllogllei'l, Ci1'cularll, and specimen pages gratis. 
Illustrated catalogue of oyer �:;O designs, mailed " 
to finy address Oll receipt of a two epnt stulnp, 
half "ihe postage . N EVZTON & CO., H rrhe book admirably fulfills Its put'po�e of becoming 

an indispensable companion i � the work of every archi­
tect, young or old."-American Architect. 

U \Ve do not hesitate to recommend this new pocket 
book. " -Building. 

CHAS E L ITTLE  1>9 Ft.:LTON STREET, : 
• • .N ew York, 

NEW YORK A GEXT FOB. 
W. F. & John BarIles Macb inery. 

Full line in stock at factory prices. Tools for n i l  
trades. Send for PrIce List. 

A l bany, N .  Y. 
" Such a muss of really valuabl e information for archi­

tects, bui l ders , and all who have t o  do l)fnctieully with 
the strength of materials a.nd stability of �tructures. can 
hardly be found elsewhere in such 8 convenien t  and 
compact form as is provided in this handy volume."­
Cincinnati Artisan. 

H '  Architect 's and Buil der's Pocket Book ' is the best 
uook yet presented to the classes it is de:'ligned to bene­
fU."-Califomia Arcliitect. 

T he Excelsior Stee l Furnace 

I N  UNIT,E� 
r--�:-'" • 

Is perfectly gas-tight, is practically self­
cleaning, is  an economical and powerful 
heater, is made very strong, hea vy and dur­
able, has an extra large and heavy ash ·pit. 

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

Supplies an abundance of pure and warm 

air, has every modern im provement, costs 

practically nothing for repairs, is the only 

sanitary heater m ade, 

Is the FURNACE of the AGE. 
�IADE BY 

The Excelsior Steel Furnace CD. , 
1 8, 20 & 22 N. CLINTO� STREET, 

CHICAGO. 

J��:�� ,to �MAH�Of� 
THUREAT AIIERICAN PIPECOYERINS � BIT-AlII Pins 
STEAM G A S  A N D  WATER 

--==C PI PES I==-

moR! I OBII=1tf 
'fhsoe oavmiI>p beyond q1l8lliml_ tIII ___ ot_kIIonlo ilia IOImtl4owvrhl _1lI 10111J0B1I0I1. 

very 4 ... b", � JIwmm .. ,,,, byqloaon(AllllIIdIIIecIa. 
INSULATION OF HEAT. PRO lECTION AGAINST FROST. 

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

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

It sends the heat where wanted. It protects the woodwork neal' from firc. It is a great saving 
in fnel. It prevents water and gas pipes from freezing. It prenmts the condensation of steam. }'ire 
and water have no ctl'ect on them. They dn rwt powder doWn, char, n&r crack. They are cleanly in 
application. They are neat and regnlar in appearance. They arc applied to pipes without the use 
of paste or cement of any kind . 

ASBESTOS STEAM PIPE AND BOILER COVERINGS.  

So1ar Zro:n. 01ad.. 
This is a Cast I ron Casing, lined w i th t i n  or galvanized iron, to 

p revent direct rad iation at h eat in cellar ; four loose panels l ift out, so 
as to give access to furnace for repairs or renewal, if  necessary. with­
out disturbing the Hot Air Pipes ; it has sliding panels for feed door 
and smoke pipe to al low for expansion ; it has also a dust flue and flue 
door for Dam per. We claim this to be the most com pl ete, du rable, 
and convenient cold case m ade,  equal i n  efficiency to Brick set, with 
much less room req uired and less expensive, besides the facility for 
access for repairs, without req uiring, as in a brick set, so large a space 
to work in. It  is  m uch superior to the ordi nary sheet iron casing,  
both for d u rability and efficiency. I t  is  not necessary to remove the 
cas ing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 
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WOoDWORKING MACHINERy. RUTHERFORD'S Drawmfr American make. Drawing 

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

� Boards. T Squares, Colore, 

Instrnmonts �:��r:�i:� ��oth;a:�� 
Rules. Tapes. etc • • Al bert Levy'. FreJlch Blue 

Improved Chain Bed 
T H E  " I DEAL " 

PATENT TILE-LINED BATH-TUB. 
Perfection o f  Cleanliness and Durability. 

SHARPLESS & WATTS, Patentees, 
BAKER BUILDING. 

1624: CHESTNUT ST., P H I LADELPHIA. 
Send for Illustrated Circular and References. 

L. JY:.A.N" .A.SSE, 
IMPORTER A:SD MANUFACTURER, 

B8 Madison Street, Chicago, Ill. 

W A R R AN T E D  N OT TO 
FADE, SCALE, OR CRACK. 

BEQlJlRES NO DRYER. 

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

Cast I ro n  Cas and Water Pi pes 
I % to 48 I N CH E S  D I A M E T E R .  

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 

G-LO'D'OESTEEI. ZEl.OX 'VVOEl.:K.S, 
C LO U C E ST E R  C I TY ,  N . .. . 

SAMUEL R. SHIPLEY, Prest. JAMES P. MICHELLON, Secy. 
HENRY B. CHEW, Treas. O F F I C E , WILLIAM SEXTON. Supt. 

6 N o rth Seventh Street, P h i lad e l phia.  

MANUF.A..CTURERS' AGENTS FOR 

Wate r and  Gas Wo rks Su p p l ies 
R.E.A..:J:JZN'Gr- ZR.ON' "gVOR.:K."" 

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

Chapman. Va'..,,, Man.u/g. Co. Val..,,,. and Hydran.t •• 
Specifications for bids solicited, and estimates of cost on all Engi!1eering 'York in Iron given. Also on 

the specialties of the Scott Foundry, such as heavy Machmery, Boller. and Tank Work. 

P.A..N'OO.A.. .. T � R.OGr-ER.8" ARCHITECTS' AND SURVEYORS' SU PPLIES. 28 P l att and I D C o ld Streets, N E W Y O R K .  
Drawing Tools, Papers, Tapes, 

Chains, Colors, Inks, etc. 

Improved LEVELS fer Builders anti TiIlDg. 

DRAWINe 
I N ST R U M E N T S ,  DRAWINe P A P E R ,  

B LU E  P R OCESS 
P A P E R ,  

A M E R ICAN LIQU I D  I N K. 

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

NEW YOR K .  

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

TH E ORMSBY SASH BALANCE.  
I N  OLD FltAMES. IN NEW FRAMES. 

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

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

�tlona 
furnishing a 
blglyartistic, and on receipt of 6 cents in stamps. al't'llTH a. ANTHONY STOVE CO., Boston. Ma .. 

Mention thls paper. 

El.OEl::&lEl. T :M:. G-XLl.W:O'C'::El., �UFACTURER OF 
AS lJESTOS F I R EPROOF !!! lI EA'l'RIN GS AND 

BUILDING PA l'Elt. H:J! B!�lt,��tMA�I��!tg�FR�G�Wj�98� ' 
TANKS, ETC. 

S.nd for Clreul.r and Specl&lPri.... 82 .John St.,  N. Y. 

37th ANNUAL STATEMENT 

OF TB1!l 

lETNA 
LIFE INSURANCE CO 

OF HARTFORD, CONN., 

.... a:a:u.ary 1" 100'7. 
Premium Receipts in 1886, 
Interest Receipts In 1886. • 
Total Receipts during the yelll'. • 
Dlsbnrsements to Polley-holders, 

and f01" expenses. taxes, etc., 
Assets January I, 11l8'1', 
Total Liabi lities, • • 
Surplus by Ct. and Mass. staudard, 
Surplus by standard of N Y., • 
Policies In force January 1, 1887, 

63,�93, insuring, 
Policies Issued In 1886, 

6, ,,��, insuring, • 

'3,030,946.�6 
1 , 8 1  ',99!1.!l4 
4,848,938.li O  

3,898,3li�.88 
3 1 , li4ii, 930.'" 
!l6 1 96,060.4 t 

li. 34!1,8' 0.36 
6.800, 0 0 0.00 

9�,�6�,969.44 

13,0�,,993.00 

MonGAN Q. BULKELEY, President. 
J. c. WEBSTER, Vice-President. 

J. L. ENGLISH, Secretary. 

II. W. ST. JO HN, Actuary. 

GURDON W. RUSSELL, M.D., Consulting Physician. 

T. J. MlJMFORD, Manager, 

1 65 Broadway, New York, N. Y. 

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

Scroll Saws, ]'ormers, Mortisers, Tenoners, etc •• etc. 

OO:N'TELAOTOEl.S AXD EI'D'ZLDEEl.S 

who have n o  steam power can save themselves money and facil­
itat.e their business by using an outfit of Barnes' Hand and Foot 
Power Machinery. We have machines for ripping, cross-cut­
ting, scroll-sawin!!" mortising and tenoning, forming edj!es, 
grooving, gaining, rabbeting, cutting dadoes, and turning. 

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

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

Read the FolloW'ing Letters fronl 
Builders : 

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

ALEX. SHIELDS, Lima, Ohio, Sept., 1882. says : .. A few days since we had 
some 150 small drawers to make for drug store ; the steam power mill wanted 50 cents each for making them. With my foot power machinery I made 
them, and saved $25 above good wages on the job." 

If desired, these machines will be sold ON TRIAL. The purchaser ean 
have ample time to test them in his own shop and on the work be wishes them 
to do. Descriptive Catalogue and Price List Free. 

W. F. &: JOHN 
No. 1994 Maln .&., 

\ Proec.. P.p ..... Enfrl'nOOrS' THE BEST IN THE WORLD 

� F R OST &: ADAMS, 

8UDDlios. 37 CO:::������TON' 

Catalogue Free. 

VIOLIN  O U T F I T S .  
Consisting of Violin Box, Bow. and 

Teacher. sent to any 

��!�e.o�n tr�o p��:: 
trial before buying. 

Patented September 15, 1885. 

Moorish Fret - Work, 
-oR-

INTERLACED WOOD·WORK, 
Spiral Mouldings and Balusters. 

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

James N. Stout, "4 West 23d St. , N ewYorkClty. 

ESTABLISHED 18M. 

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

G R l lft H O O S l  B O l ll R S .  
WROUGHT IRON HOT WATER BOILERS A SPECIALTY • 

Manufactory. 881 to 393 S. Canal Street, Chicago. 

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

P E T E �  :J:J E 'V' X N' E p  
387 S. CANAL ST., CHICACO. 

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

and RADIATORS, 
Dired and Indlreet. 

Most Simple and 
Rel iable Air Va lve 
Made. Nothln&; to 
Cet Out of Order. 
Has No Movable 
Piece. N o  Loose 
T h i m bles to F ly Off. 
Every Va lve Is Thor­
oughly Tested, and 
Warranted to Olve 
Satisfaction. 

© 1887 SCIENTIFIC AMERICAN, INC.
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THORN SHINGLE & ORNAMENT CO., 
SOLE MANUFACT URERS OF 

The B est and C h eapest M etal l i c  R oofi n g  
�IlYES A:RD SRI:RGLmS 

Y ET OFFE R E D  TO T H E  B U I LDINC TRADE. 
The Horseshoe Spring-Lock Shingle (patten's Patent) just out. This Shingle can be put on in one-half the time it requires with any other shingle now in the market. Is cheap, durable, secure, thoroughly water-tight and makes a good appearance as a roof 

covering. Two (2) sizes. 
-HORu,S PATEuT ROOFING anil WALL TILES the most perfect and Unique Roof, q:able, Tower, and Wan c,overlng, I 11 11 Il , �et produced In metal. On the rcof In appearance they are lIke terra cotta earthen tiles, and are better, and half the cost. Four ( designs or sizes are made. All the above goods 1m! packed a square to the box and de vered f. o. b. cars in Philadelphia. 

For.partlculars, price IIStB, eto., address � 
Thom's Patent Rooftng Tiles. THORN SHINGLE & ORNAMENT CO. lith & Callowhl1l 8treet., PhDadelphia. Pa. Horseshoe Spring-Lock Shingle. 

WOODWORKING 

JlACHINERY, 

P L A N E R S  A N D  

BATCHERS, 

PONY PLA.NEB8, 

Hand IIIalehen. 

lIIoua Plate _d 
8 E G M B l'f T  

B B - 8 A.  Ws. 

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

ROOFING � SLA TE. I  
The AIlERICAN BANGOR SLATE CO., 

liners and Manufacturers of best Pennsylvania Black RooDn[ Slate, 
BA.NG-OEl., P::&INN. 

W O O D  W AT E R  P I P E. 

(Iron Beam Protection. Patented June 3, last) 
H E N R Y M A U R E R  4. S O N ,  

JUNUFACTUlIJIB8 OJ' 

FIRE-PROOF MATERIAL 
Of every de&C1'lption. Hollow Brick made of Clay for 

Flat ���:'litt�ljlr;:'':;=' ::0':, 
e
�roU8 

Oftlee and Depot, £10 East 2141 St., New York. 
WORKS, PERTH AMBOY, N. J. 

Air En81ne and Elevator \York •• 
Sale Manufacturers 

Improved Boper Air 
Eopoe., and Builders of 
Passenger, Freight., and Car­
riage Elevators, dealers in 

Engine. _a 1110001"'.. Pulleys, Sbaft.. 
H I L L  & W E L S H, 86 Pearl St., New York. 

" "  ",,,,,,,,,,,,,,e---- --. 
• _ L I '� H T N I N G  

LlJiihtnlng and Green River Screw Plates. Bolt Cutters, 
hand and power. DrIlling Machines, Punohlng Presses, :r�:.e����fo

�I�J;;�?sl�� and ot.her Labor Saving 
Wiley & RUII�ell ,  Mfl' Co., Greenfield, ilia ... 

A.Wycko[ & Son, 
E L M I R A, 

N. T. 

O n  receipt of l1li cents w e  will send by mail, postage paid, a Hack Saw Frame and one Star Blade for cuttliig 
l1'On. This blade will cot off a half inch bar of iron 
more than one hundred times without sharpening, and 
at the rate of two cuts per minute. 

I'or 111 centll we will send a Ke, hole Saw Handle· and 
one Star Blade for cutting wood. Thel!!l blades are all 
9 lnches lOng, and one dozen of either klDd will be sent 
at any time for 70 centll. We warrant these patent 
eaWB to be very much beita than any other kind in 
market. They Will come into more general use than 
Illes when once Introduced. Hardware dealers every­
where will furnish them on request. 

Millers Falls Co. 
74 Clwlmb.".. 8f., New York. 

For Hotel and Steamship use, cODstructed of 
Wrought IroD ; also RaDge Supplies. 

Manufactured by P. KEARNS & CO., 3'1 No. 2d St., Philadelphia. 

oXa.A.R.B:'. 
teatnaUng, Dr,lng, aDd Exhaust Fans. 

M-Page Catalogue Free. 
am. P. CL1Blt, Box A., WfJadllor Locka, Ct. 

11 .... �jI====�b. .... �A�mM :. 0 t h e  
u o e o  o f  

Archltecta,Bnllders, ��':��F..z.�;;.: 
and others. Simple 
In c o n s t r u c t i o n. 
Furnished with or 
w i t h o u t  compass . 
Will c o v e r  more 
points than any 10'11'-
fh!.ce:, �:�r::r.eni� 
o h 0 r t dl.iances It 
will do a ll  that I s  
requtred o f  an ex­f::8ive instrument. 
..:.r:rl'��Tst

c;����ar 

,JOHN W. HABIIIOl'f, IIIanufaeturer, 
81i Haverhill St., B.otoB, M .... 

... 

LEGS & �AR.S, (ABrII'IOIAL) WITH RUBBER HANDS AND FEET. 
The KOItNatlll'al, Comfortable U1II'able, 

Thousands iu Daily Use. New Patelltl .ll Importlll1t Improv8lIlellta. r-.Y'''WIIi!l�:I u. S. Gov't Manufacturer. 
ilL Pamphletof .60 Pages SENT FREE. 

A. A.. HA.RK8, 
701 Broadway, New York City. �i; ,. ' AIR BRUSH. 

Legitimate 
artists' a n d  
d r a ugh t s -

men'. t<:lol. Frankl n Institute Silver , 
Medal, 188.�. Economlzeo time. Use 
In black and white, and water oo}ors. 
Source of elegant and remunerative 
emp�Fa£�11\nJ�L:"'MFG. CO. SO N .... an St., Rockford. in. 

---------------......:.------- ------ .. . .  _-----

HOYT & BROTHER 
Manufaoturing Co" 

.A. '1:TR.O�.:4." %:Lt:Lt. 
JLUroJ'ACTURERS OJ' M'�hinlry r�r W�rking W��� 

Planing Mill Machinery 
a Specialty. 

SendL f'Qr Cata.lQgue. 
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New Jersey Wire Cloth Co.' s 

ROOFING TILE. 

Bricks, Tiles 
- AN D --Terra Cotta. 

RECENTLY PUBUSHED 
A PRACTICAL TREATISE O N  THE MANU­
FACTURE OF BRICKS. TILES, TERRA COT­
TA, ETC. Including Common, Pressed, Or­
namentally shaped and Enameled Bricks, 
Drain Tiles. Straight and Curved Sewer 
Pipes, Fire Clays, Fire Bricks, Terra Cotta 
Roofing Tiles, Floorin� Tiles, Art Tiles, 
Mosaic Plates, and Itnlt.a.tion 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
l ing. disintegrating, tempering, and 
moulding the clay into shape, drying-na­
turally and artificially. setting and bW'n­
i ng, 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
gravings and 6 plates. 8vo, 472 pages. 
Price $5.00. 

IF By mail free of postage to any ad­
d" ess in the world. 
ABSTRACT OF CON'l'ENTS.-Chapter I. The 

History of Rricks. Chapter II. The Different Va­
rieties of ClalJ. their Characteristics, Qualities. and 
Localities. IJnapter III. General Remarks con­
cerning Bricks ; Enamelln!!; Bricks and Tiles ;  
Glazing Earthenware, etc. chapter IV. Manufac­
ture of Bricks by the hand Jlrocess. 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 . 

.,... .An lllu8troe d Circ.vlar, containina the fuU 
Table 0/ OIlntMts of thy importGnt book, tIiRl be unt f,.8Il aoo free of PQ8taae to anti one in any part 0/ the WOf"1d who'wiU.fut"ni8h us W«h his addf"e88. PJ""Our larae Cataloaue of Pract(cal and SCfMh­flc B'lOkB, 96 paQes Boo, and ourother OataZoguesand OWcuZars, t1I6 whole toaether ooveri1l{/ e1lllrtl Branch 
0/ Scienu applied to the Arts, unt fr8ll and 'f"ee 0/ 
p�6 to anll006, in anti part of the World, 1DhO 10fU 81l11d us his addrIl88. 

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

810 WALNUT ST., PSILADBLPHIA., P A., U. S. A. 

Vogde,' .!rchlteet'. lad Bailder'. Co.plalo •• 
A New, Enlarged, Revised. and Corrected Edttion. 

THE ARCHITECT'S A N D  B U I LDER'S j Pocket Companion Sf 
AND PRICE BOOK. t:Il 

Consisting of a short but comprehensive Epitome J of Decimals. Duodecimals. Geometry. and Mensu­
ration ; with Tables of U. S. Measures, Sizes, <XI 
Weights. Strengths, etc., of Iron, Wood. Stone. Q) 
Brick. Cement, and Concretes, Quantities of Materi- ,Q 
a1s in Given Sizes and Dimensions of Wood Brick, .9 
and Stone ; and full and complete Bills of Prices 'i 
for Carpenter's Work and Painting. Also Rules .!'I 
for Computing and Valuing Brick and Brick Work, Eo! 
Stone Work. Painting. and Plastering. with a V OCR­
bulary of Technlca.l Terms. etc. 

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

PATE N T  STIFFENED 

Fire-Proof Wire Lathing. 
The best surface upon whioh to plaster. 
It can be applied. by any ordina.ry mechanio. 
It oan be applied. directly to brick walls. 
It is more easUy and. rapidly applied than 

any other Wire La.thing. 
Eo", Db.,ou"t. G". P"","ou'G"'., oppl'll to "BUILDING" 

NEW JERSEY WIRE CLOTH CO . ,  A hit t-ANal-W kl TRENTON ,  N • .I.,  rc ec ur ee y. 
-OR- Published Every Saturday. 

John A. Roebling's Son8 Co., Devoted to Architectural Enaineering, Furniture, Decoration, and Ornament. U'l Liberty St., NBW YORK. 215 &; st'l Lake S� .. CmOAGO. ILL. U Drumm Street, SAN FBA.l!ICISOO, CAL. 
Subscription • • • • • • S6 a year. Sample subscription of three months . • $1.50 Single Copies • • .- • • • 15 cents. 

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

For Builders, Interior Decorators, Furniture Manufaoturers, etc. 150 Designs. 

--;0;--

MONTH LY N U M B E R. 

Pa1ea1 Pap)'rus Ceal8r Pleees aad Oroamea's. 

A speCial feature of these numbers will be Sma)) f=�r)' aad Cit)' Houses, with plans and 
Send 50 cents for board with 12 samples, S6 for board with 100 samples. Cat­
alogue on application. 

Subscription. . • • • • $1.75 a year. sample subscription of three months, • 50 cents. Single Copies, • • • • • • 15 cents. 
ALBERT KUMP Patentee and Manufacturer, 5 6  aad 58 LEWIS ST., 

, N ew York, near Grand Street Ferry. --;0:--

Latest and Improved Brick Machinery 
-FOE :eOTH-

S"tea%D. a:nd. �or.e Po�er 

Part VI. Architectural Studies, $500 to $:3,500 
Houses. Twelve llxU plates, WIth descriptive 
letterpress, giving bills of materials, estimates of 
co.st, etc. This work is intended to meet the de­
mand for plain, substantIal, but low-priced houses 
adapted to the wants of people of very moderate 
means or those building to rent. H E N RY M A R T I N ,  

Inventor, Proprietor, and Jlanut'kcturer, 
LANCASTE R ,  PAl 

ROQFIRG 
S I D I NG, C E I LI N G, 
ARC H E S AND LATH C\NCI NNATI 

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

SEND FOR 

STEAK BEATERS 
-.AlIID-

Steam Beating Appliances, 
Manufactured by 

Globe Steam Heater Co., 
North Wales, P&.. 

Paper portfolio. price, postpaid, $L 
--;0:--

JUST PUBLISHED. 

I Most Complete Work of Details. 
--;0:--

:U:ODEEl.1\T 

Architectural Practice. 
--:0:-­

N"o. 1. A Large �auDtry Hauu iD Det&i1. 
By B R UCE PR ICE, Archt. 

This number contains twenty-four 12x15 plates. 
and full specifications illustrated by woodcuts and 
diagrams. showing special features of construc­S' tion, containing' a large variety of doors, windows, �[ and finish, wainscoting. paneled ceilings, staircases, 
balustrades, mantels. sideboard. pantry, b.1th-
room, and laundry fittings, and other Interior de­t tails. Also exterior details, giving full and com­

... plete drawings of stone work. carved work, a. porches, main entrance, entmnce doors. outlines 
Q of mouldings, gables, bay windows. porte cochilre. g: and all other details necessary for a full and com­
(\) plete understanding of the work. r ODe Large Quarto, 12x16, Doarclll. 

Price, $5.00. t:Il 
� t' 

--:0;--

Enlarged, Revised. and Corrected. .In one volume. 368 pages, full bound, In pocket book form. $2.00 ; 
bound In muslin, $1.50. By mail, free of postage, 
to any part of the world. BLAOK DIA.OKD WBOUGHT IBO. FUB.AOES. Architectural Studies. 

VOL_ I. 
HENRY CAREY BAIRD &: CO., 

Industrial Publishers, Booksellers, and Importers, 
810 W A.LNUT ST •• PmLADBLPHIA., P A., U. /3. A. 

A Grea1 Repo"'ory oC Praetlcal aad 
sclen1Uic InCorma110a. 

One of the Fullest. Freshest, and Most Valuable 
Hand-books of the AJle, Indispensable to 

Every Practical Man. " .. tBe"y. Prlee '.�W'!.lrtqe ", •• y "d._ ln 
The Techno·Chemical Receipt Book 

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

W-.A e(f"cmar of 32 pages. �lIO'w£na the fulZ Table 
oj Content. of thi8 imporlant Book, 8ent 1Yy maa. 
/ree of p<l8tllae to a71t1 one in anti part of the WorZd who walfumish his OOMIl88. 

HENRY CABEY BAIRD &: CO., 

Industrial Publishers. Booksellers, and Importers, 
810 W ALlII"U'r ST., l'BILADBLPBIA, P.A., U. S. A. 

ALL SIZES. 

B R ICK SET. 

Patent Self-oleaning Ash Pit. Sure 
preventive of fire from hot ashes. 
Patent Clinker Crushing and. Dump­
ing Grate. 

SAVES FUEL. PORTABL •• SCHO E N  H EATER AND STOVE COM PANY, 
18 NortJa EleTeDth Street, Phlladelphl .. 

Oae Larce Qaano Vol., Cl01h, Prlee .5. COD&alDlag 60 large Ll1hocraphle 
Plal8_, 1r_Uag oa 'he Col­lowlag Subjects. 

PABT .I.-LOW COST HOUSES. includilljr prize designs., with eleva.tions, plans, details, speCl­IJ.catlons, bills of materials, and estimates of cost. I2 larg�JP-x1') plates of practical designs, costing from $IiW to $3.000. 
PART II.-STORE FRONTS AND INTERIOR DETAILS. 12 plates and descriptive letterpress. 
PABT III.-BTABLES. Containing 12 plates of Stables, SUitable for village lots, ranging In cost from saoo upwards. 
P ABT IY.-SEASIDE AND SOUTHERN 

HOUSES. 12 plates of aesigns for Cheap Houses, 
with ample verandas, suited to a summer climate. 
Average cost, $1.500. 

P ABT T. -OUT-BUILDINGS. Containing 12 
plates of designs of Small Stables, Summer Houses, 
Pavlllc.ns, Privies, Fences, Gates, etc. 

Each of these parts may be obtained separately when desired. Paper "portfOliO, 12 plates and de­
scriptive letterpress, �1 6ach. 

--;0:--

W. T. COMSTOCK, 
PuliUtilwr, 

6 ASTOR PLA.CE, New York. 
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VENTILA TOR. " Moral : Insure in The Travelers." 
Patented May 'tho 1886. 

Company of America, 

LARC EST I N  T H E  WOR LD. 

ALSO, 

Best of Life Companies. 
Accident Policies, �:!o�Je:::a��� 

Men, for each $1000, with $15 Weekly Indemnity. 

Acc'ldent T'lckets 25 cents per day, $i.50for 
, ao days ; for Sale at all 

Local Agencies and Leadlng Railroad Stations. 
For Bulk Wlndo,v •• 

Adapted for Dwellings, Stores, Hospitals. School 
A LSO THE 

Rooms, Offices, Public Institutions &c. allowing Best Life POrlCY in the market. Indefeasi-

ventilation without draught. Simple aDd readily ble, Non-forfeitable, World-

adjustable. The above patent for sale. Address for wide. 

further particulars, 
T. T. COHEN, 2 1 1  So. 13th St., Phlla., Pa. Paid Policy Holders, $13,000 ,000 

EXCELLENT BLACK COPUIS of tmt/thlng � of 
dratIm with 4t111 Pen (or Type Writer) by the Patent 

Pays ALL CLAIMS Without Di3eou"t, and im­
mediately upon receipt of satisfactory proofs. 

Assets, . . . $9,1 1 1,000 
--�Jroo;HiN�w"i:HEEEiE�L:iEiR�, --I-IOC..]:rrco�xiwriEiLLi:L�J�lt.L&�CiQ.o.�III_iiiiiii_"P!I�iiiiiiiiiiiiiiiiiiiiiiiil Surplus, .  . . $2, 129,000 

CARPENTER and BUILDER . ' " • 

AUTOCOPYIST Li7�!r:m1!�r::' 
AUTOCOPYI8T Co., 3 'l'homas Street, New York. 

ORRAMEWTAL RUSTIC Mant.e�s In �oDd, Slate, and Tile, 

�O:ft:K.. ArtiStic ODen Fm-Places and ADDnrtenanCe8, 
ltIedab ftoom Amerlean In.U'&a'&e, SHOW 800118 : 6t1' .. d 60t hlIIlu BaIldIBg, 

And other Associations. 
P. O. Box 140. Cleyeland St., Oran"., N • .I. CH ICACO, I LL. 

:m.T.&BZI2:.�:IiID 188'7. 
L. � z. J. � :a:: :J: T ::m,  

-JIAlroJ'AOTUREBS OF-

E DC E TOO LS A N D M ACHI N E  KN I VES COOPERS', CARPENTERS' AND �HIP TOOLS, etc. ,  PULL I.INE CHISELS ' 
3 1 4  E XCHANC E STR E E T  B U FFALO, N. Y. 

' 

MORSE ELEVATOR WORKa 
MaraB, WWiama Ik Ca.  

Succellore to CLEM & MORSE, 
Passenger BUILDERS OF ALL KINoa 0 .. 

JADlI G. B.lTl'DSON, BODNEY DENNIS, 
President. • Seeretuy. 

JOHN E. !lOBBlS, Ass't See'y. 

S�! �}I�d�.!��l�!�n� Y 
lIannfaetured 'by The So.ersworth Jlaehlne (Jo., 

:m. :ft. � .A.EI.:m, .A..'t�. 
1 5 4  Lake Street, CHICAGO. 

Write for ClrcnJars. 

PJ:R.S-r-OLA.SS 

IIA1'II6 APPAIATUS, 
J. REYNOLDS d! SON, 

Thirteenth and Filbert Streets� PHILADELPHIA., PA., 

-MANUFACTURERS OF-

Steel Air-Tight Furnaces, 
KEYSTONE 

STEEL FURNACES. 
BRICK-SET and PORTABLE. " freight ELEVATORS 

Send for Clroulars. For .Anth.racite 

OFFICE : 411 CHERRY STREET. and Bituminous Coal or Wood. 
Works : Frankford Avenue, Wildey and Shackamaxon Streete, Our hea.ters are strictly first-class, made of ihe best material and workmanship, 

PHILADELPHIA. and are supplied with the Reynolds' Shaking Grate, the best labor and fuel-saving 
appliances. They are absolutely Gas, Dust and Smoke Tight. Cooking Ranges, 

NEW YORK OFFICE : 108 Liberty Street. 
Low and Half-low Grates, in great variety of styles and sizes. Descriptive circulars 

____________________________ � sent free to any address. The trade supplied. 

PASSE N C E R  1UN��!�1CATORS, R E F  R I G E RAT 0 R S II O W A R D  I R O N  W O R KS, I 
:B 'C' F F .A. L O ,  N .  T .  Estimates furnished (under new 

The Elevators in the State Capitol, Albany, New York, were construction) for 
built by us, and many others in some of' the finest buildings in the 
country. 

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

PASSENGER and FREIGIIT, 
MANUFACTURED BY 

L. S. GRA VES & SON, Rochester, N. Y. 
BRANCH OFFIOE ; 46 Cortlandt Street, New York. 

Hotels,StoresandButchers' Use 
ALSO A LINE 

FOR RESIDENCES, 
BY 

FRA N K  W. LOCKWOOD, 
240 South Second St., PhlladelphlL 
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HINTS TO CORRESPONDENTS. 

Name. and Addre •• must accompallY all iettere, 
or no att.ention will be paid thereto. This Is for our 
Informat!on, and not for publication. 

Referellce8 to fonner articles or a{ 8were should 
give date of paper and p� or number of question. 

Inqll l rle8 not answered In reasonable time should be repeated; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his tum. 

8pecla' Wrl"en I.,'-ormallon on mattere of 
pereonal rather than general interest ::annot be 
expected without remuneration. 

Sclenllflc American Su •• plemell'. referred 
to may be had at the office. price 10 cents each. 

Book.. referred to promptly supplied on receipt of 
prIce. MI:��k'�. 

o
:'i�t!:::d�xamination should be distinctly 

(1) T. P. P. asks how blackboard slat­
Ing Is made. A. Usc � gallon sheliac varnish, 5 ounces 
lampblack. 3 ounces powdered Iron ore or emery; If 
too thick, thin with alcohol. Give three coats of the com· 
position, allowing each to dry before putting on the 
next; the first may be of shellac aud lampblack alone. 

(2) S. K. desires a receipt for mend­
Ing broken marble. A. Take plaster of Paris, and soak 
it In a saturated solution of alum, then bake it In an 
oven, the same as gypsum Is baked to make I t plaster 
of Paris; after which grind the mixture to powder. It 
Is then used as wanted, being mixed up with water 
like plaster and applied. It sets into a very hard Com­
Fosition, capable of taking a very high polish, and may 
be mixed with various coloring minerals to produce a 
cement of any color capable of Imitating marble. 

(8) O. S. C. asks a recipe for making 
a blue stencil paint which will not rub oft when used 
on wood boxes. A. Take of shellac and borax each 2 
ounces, boil in water uutll they are dissolved, then add 
2 ounces gum arabic and withdr .. w from the llre. When 
the solution has become cold, add enough more water 
to make 25 ounces, Rnd llnish by mixing with Pros­
slao blue sufficieot to brlug It to a suitable consist­
ency aud color. 

(4) M. R."-For a French polish, dis­
solve 12 ounces shellac In 1 qnart wood naphtba, add 
� pint boiled lioseed oil, thoroughiy mix, and rob the 
furniture with a small quantity on a woolen cloth. 

(5) W. S. C. asks some way to remove 
the soot from a smoke stack 50 ft. tall, tbat Is constant­
ly annoylnlt us by catcbiog llre. Why is it that the soot 
forms and sticks to the walls of the stack more In the 
winter tl1an summer? A. Yon probably born wood 
which generates pyroligneous acid vapore, that con. 
deuse upon the walls of the chimney and cement the 
unburot carbon In the smoke. More coodenBation oeCUl'8 
In wioter than in summer, from the Kfeater cold, and 
hence greawr accumulation of soot. There Is no remedy 
but to bum anthracite coal, or sweep the chimney often. 

(6) H. B. B.-There is no general pro­
portion of height to length and number of panels appli­
cable In bridge building. The weight to be carried, Its 
kind, whether railroad Is single or double track, whether 
there lie al80 a common road, single or double, or with 
passenger walks, probable wiud force, etc., are prime 
factors in establishing the height and Itlngth of panels. 
While the length of bridge Is always a IIxed measure, 
the quality and strength of material is a modifying and 
varillble factor. In working out the details of strains to 
meet the requirement of assumed service, eoglneere may 
vary the details of construction and proportions to suit 
their Individual judgment. 

(7) W. C. T. desire!! a process by which 
he can bleach tallow (make It white) without Interfer-
101( with Its use for culina ... y purposes. A. We recom­
mend simple boiling with Its own volume of water, as 
there is a strong and well-founded prejudice against the 
usc of chemicals. 

(8) A. W. W. asks how flowers can be 
preserved in their natural colore. A. Dip the dowere In 
melted paraffioe, withdrawing. them quickly. The 
liquid shoubl be only just hot enough to maintain its 
lluldlty, and tbe llowers should be dipped one at a time, 
held by the stalks and moved about for an instant 
to get rid of air bubbles. Fresh cut dowers, free from 
moisture, make excellent specimens in this way. 

(9) J. P. McL.-For drying hickory for 
malletl!: Heat In a steam box until the sap Is boiled 
out, tben transfer to a dry room or box heated to 
nearly 000·, and allow to cool slowly. 

(10) B. J. D. asks : 1. Will you please 
Inform me of the best means to separate wire nails 
from the sawdust In which they are tumbled. I use 
hand sieves, and llnd it tedious, and It consumes too 
much time. A. Your question can hardly be considered 
of J[eneral lnterest. For separating the nails from the 
sawdust, we recommend a revolving tnmbler set at an 
InClination, with the upper end solid, lower end a sieve 
of tbe proper mesh. Feed the nails and toawdust from 
a hopper spout at the upper end, constantly. .The saw­
du.t will work through the sieve, and the nalls be dis­
charged from the lower end cleau and dry. 2. Also the 
next best lubricant to oils, in running tbe wire into the 
machines, as It requires so much tumbling and sawdust 
to clean the 011 from tbem, and make them bright for 
use? A. For a lubricant nse strong soap water; pass 
the nails through boiling water on a wire cloth apron 
and over a steam coil or other hot sorface, and leave 
out the tumbling and sawdust. 

(11) J. L. H. asks : 1. Is there any ce­
ment for glassware which will stand hot water? A. 
Glue to which bichromate of potash has been added, 
and which has afterward been exposed to strong sun­
light, becomes Insoluble. The proportions are not 
very well ascertained, but about 1 part of the bichro­
mate, dl880lved In water, and added to a solution of 
6 parts of solid glue, answere very well. 2. 10 there 
anything wblch will take mildew out of white Koods 
which have been washed? A. Wet the SPOil w1th . 

very weak solution of eblorlde of soda (Laharraqoe'. 
solution) or of chloride of lime (bleaching lluld) or 
with chiorlne water and wash afterward. 

(12) J. F. writes : 1. If I lay down 600 
feet of one Inch pipe In my rooms, and llre from a coil, 
what wlJ\ the amount of expansion of the water be ?  
A .  Tbe expansion o f  water froOl 46 °  to 212" I s  0'0466 of 
Its volume. The Iron pipe also expabda, dne to the 
temperature of the water. The expansion of the water 
in the 600 feet 01 Inch pipe will be about 135 cubic Incbes. 
2. Wbat can I add to the water to keep It from freez­
log, In ease tbe llre goes out? A. Add one or two 
pounds chlorld'l of magnesium to the water In the 
coils to prevent freezing. 

(13) S. G. S.-There is nothing but a 
scraper good for taklnK oft old, 8(\aly wbltewasb. 
Bronzing liquid may be a paint made with light colored 
varnish In which Is mixed gold bronze. The varnish 
may be shellac, mastic, or IIgbt furniture varnish 
thinned with turpentine. 

(14) D. S. S. asks: Would you inform us 
In settlement of an argument as to the best method 
of gas saving-by closing coeks near the burner or by 
regulating at the meter? A. In general terms, the fur­
ther from the burner the regulating Is done thc better. 
Has should be as unobstructed as possible In Its path to 
the point of consumption, so as to avoid eddl�, whieh 
Impair the \llumlnatlng power. The only objection to 
I{overning or regulating at the meter Is, tl1at It does not 
allow for different elevations of burnere, and It does 
not, wben coek regnlating is used. allow for the hurn­
Ing of varying numbers of lights. The nse of large bum­
ere and fewer In number Is to be advneated. 

(15) J. I. asks : Is it heavier on a horse 
to pu1l a load by a 100 foot rope or chalu thau close to 
It ? A. If the rope or chain Is free from friction on the 
ground, it Is easier for a horse to PD1I a given steady 
load by the long hitch. Much dependa upon Ute condi­
tion or kind of work. 

Spbero 1 A new and original game; an out-door sport: 
uollke anT other. Apparatua of Wood, Ilmple, Inexpen­
sive. Packed like croquet, and COlt to manutaotnre 
about the ... me. Pateot pendlulC. Rightl, etc. Ad­
dreas J. M. Hughes, Brookl:rn P. 0 .. N. Y. 

The H. W. Johns Mannfactnrlng Co., 87 Malden Lane, 
N. Y., will send to anT addteoa In the United States, )I08t­
age prepaid, a trial packlllre of l( pOund of asbestoa wick 
packlD!! and l� pODnds of ubestoa ptston rod packing, 
OD receipt of one doll.r ; or j( pOuod of asbestos wick 
packln" and 3� pOunds of asbestoa piston rod packing, 
on receipt of two dol\ara. Give add .... In fnll-name, 

town or city, countT, and State. The H. W. Johns ... 
bestol packings are the best and most ecooomical made. 

For Sale-Ivory button works. Lal'Ke, well lighted 
bulldlnK ; 20 H .. P. eoglne; capacity, 200 IITOII per da,. do-
108 splendid busln_ ; plentT of cheap labor. PrIce, 
onlT t3.1MX1. Addreu T. JIern', Caledonia, Mich. 

Wanted-A pnshlng man, capable of taking charae of 
a Ihop for bulldloll eoJr\nee. A llne chance for a Hilled 
mechanic. Addreaa, with references, etc., loell: box 17, 
York, Pa. 

Blake's Improved Belt Stnda are the best fUllning 
tor Leather aDd Rubber Belt1Dg. Greene, Tweed II> Co., 
83 Chambers St .• Naw York. 

Wanted-Tool &genII In shope. Out1lt free. Eo H. 
Randall II> Co., 1M Lake St., ChICl8j(o, III., 

.lAd lUIttng and Wheels. Link Belt:M. Co., Ch1cago. 
The RaUroad GautU, handsomely 'lIlustrated, pub­

Ushed weekly. at '13 Broadway, New Yorll:. Specimen 
oopleo free. Send for oatalOlrUe of railroad bOOklI. 

� .ftn'  Watchll. 
Antl-ma&'lletlc Ihleldll-lln abaolute proteotlou from all 
electric and magueUe Inlluenoea. Can be applied to any 
watch. Experlm8lltal uIalbltlon and explanation at 
.. Antl-Mll8lletlc ShI.ld II> Watch Calle Co.," 18 John St., 
New York. F. S. GU .. AlIt., or Giles Bro . .t Co� ChI_O, 
where tull assortment of Antl-M lIj(Iletlc Watches nan 
be had. Send tor tull descriptive clrcnlar. 

Woodworking Machinery of a1l kinde. The Bentel &. 
Margedsnt Co .. 116 Fourth St., Hamilton, O. 

Concrete patents for Iale. Eo L. Ransome, S. l1'., Cal. 

M O NOC R A P H 8  
-0_ 

(16) J. J. D. asks : 1. What composition 
Is used by hardware manufacturers to make paper 
labels adhere to iron, and what Is It composed of? 
A. Use a dilute solution of white gelatine or islnltl888, 
In the proportion of about one to twenty. For receipts 
of cements see the collection given In ScIBNTll'lC American 
AlIBRlCAN SUPPLBlIBNT, No. 1118. 

Architecture. 
(17) H. W. C. writes : A farmer wishes to " Should be on the I1brary table of every archI­

know how to construct a cheap and easlly handled teet. "-.B.cltUfIQ. 
lliter for water. A. Use two stone pots or jars, as " Of great Interest to laymen as well as to arcbl-

shown In the accompanying tects."-Boaton AdllM'UBet'. 
.. No. 8 in the sum. ptuous series of • :Monographs engraving, th" bottom one of American Arch1tecture,' which tbls house has 

being a water jar with .. de begun to Issue, will be devoted to the beautiful 
hole, If It can be procured; buildings erected b" the Am(18 famlly In Nortb 

Easton. The Town Hall is admired the country otherwise, If no faucet can be around for 1ts beauty, and Is a tine subject for lJ\us­
ueed, the top jar can be ra. tratlon. No. II, now Issued. presents many views 
moved to enable the water to of the new Cap1tol at Hartford, both exterior and 

I interior. They are made by the hel10type process, be dipped ont. The top jar and reproduce the exquisite workmanship of tbe 
mDst have • hole drllJed or ('8rving and statuary Witb mucb tldel1ty."-Phaa­
broken In the bottom and a deZphfG Prua. 
emall dowerpot saucer inverted .. The most ava1lable and beautiful mementos of tbe late H. H. Richardson, the most eminent of over the hole. Then 1lI1 in a American archItects, are the recently publ1shed 
layer of sharp clean sand, • Monographs of American ArchItecture,' one of 

h A I f which fully and tlnely illustrates the new Harvard rat er coarse. ayer 0 Law School : and another the Ames :Memo� 
Aner sand, a layer or pulverized Buildings at North Easton, Each monograph con .. 

charcoal with dust blown out, then a layer of sand, talns more than a score of p1ctures, ]8 %J6 fucheil." 
the whole occupying one-third of the jar. -The Beacon (Bolton). 

(is) W. M. M. asks for some transparent No. I. Harvard Law School. 
paint suitable to paint on traelnK muslin. A. You must H. H. RICHARDSON, Architect. 18 plates (Gelatine use a transparent varnish such as the following: Dis- from nature), 13x16 Inches. In portfol1o, f5.00 
solve 80 parts of copal and 2 parta of camphor In 100 

Austin Hall, H.x:::r3t:;=OOI ; general view. parta of 011 of turpentine and 80 parts of 011 of lavender. -General View of Poroh.-CapltaI, and Architect's Use lakes, gamboge, Prusslan blue. and the other trans- Monogram,-Tbree plates of' Caltals.-Entrance 
parent colors, mixed with the vehicle. �7naYof��1�<;l��-:�w�

m
��{We; ( 19) A. H. asks the size of steel wire rope from Northwest.-East Eiid.-Staircase Tourelle.­

necessary to snspend a weight of 16,000 pounds, each Tourelle and Entrance.-Main Staircase.-Readlng. 
end of the rope being fastened 1,600 yards apart, the Room. - Fire-Place in Rea.d1ng-Room. - Ground 

Plans. __ _ 
weight to travel from one end to the other on the rope. 
A. The scheme of so lonlt a epan carrying a load 1& No. n. The State Capitol, Hart-
Impracticable. A span of 4,800 feet will nearly absorb ford, Coon. 
the margin of safe'· by Its own wel"ht, dependlog upon RICIIARD :M. UPJOBN, Architect. 22 plates (Gelatine '" .. from nature), 13x16 Inches. In portfol1o, f6.00 
the amount of dedectlon that could be allowed In the LIST OJ' ILLUSTRATION&. 
catenary cnrve. The lal'KeBt steel cables thllt are made, North Front, from the Terrace.-North Porcb.-
2'" inches, wel"h 18 pounds per foot, or over 81 net tous Detail of Nortb Porch.-View from North Porch, 

'" .. showing Soldier's Monument and · Park. - East  
for your span; with a dedection o f  ooe twenty-llfth, or Front.-Deta.ils of East Porch, with Bass-rel1ef of 
nearly 000 feet, the tension wonld be 3� times the the Charter 0alt.-V1ew from Southeast. Carriage 

Porch.-Detail of CarriaJre Porch.-Soutb or Car­weight, or 254,800 pounds, while the ultimate strength rIage Porch.-General Vrew from the Southeast.-
Is but 400,000 pounds. West Front.-South Main Corridor, showing Dome 

'20) W F E k 1 H b th Pi6rs and East StalrwaY. - Dome. - Interior of t • • •  as s :  • ow are a Dome, at Gallery Level.-Nortb Main COrridor, 
bricks made? A. Bath bricks are fonnd native as showing Model of " The Genius of Connect1cut." 
minerals, and are Imported from England. 2. How are the terminal figure on the Dome.-Southwest Gable 
papler mache ornaments monlded, aud where cau I pro- and Dormers.-Hall of Representatlves.-East or 

Senate Stalrway.- Senate Chambers.- Detall of 
cure a work on tbe subject? A. We can send you Spons' Southwest PavlHon.-West Main Corridor, showing 
" Workshop Receipts " for $2.00, llret series, which con- Bronze Statue of Gov. Buckingham, and the State 
talns full Information on papier mache. See also va- Battle Flags.-Plans. ---
rious articles III ScIBNTlI'IO AlIBRIOAN SUPPLBlIBNT N o. ln. The Ames Memorial Build-
on the technology of the paper trade. ings at N ortb Easton, Mass. H. H. RICBARD80N. ArchItect. 22 plates (Gelatine (21) D. B. wants a receipt for a da.rk from nature), 18x16 Incbes, also two lithographs. 
cherry stain for a white pine door. A. Use rain water In portfol1o, • • • • ' . ' f6.00 
3 quarts, annatto 4 ounces; boll In a copper kettle till General v1�:rol�bX.���iY.:lr:nd Memorial 
the aunatto Is dissolved, then put In a piece of potash Library, from tbe Southwest.-General V1ew, from 
the size of a walnut; keep It on the llre about half an the No:itheast.-Front V1ew of Town Hall.-Arcade 

of Town Hall.-DetaIl of Arcade.-Interlor of hour longer, and It Is ready to bottle for use. Lolflria.-West End of Town Hall.-View · from 
Soiitbeast.-East End.-Detail of East End of Town 

.Anv person karing a MID tn1lMtion may, 1DUIIOut clIarg�, 
conault MUNN tt co., 8cIent'1fc .American 0jJb, 
861 BroadUJav, New Yorl:, for adflb lIhw to obtain 
a Patmt or cawat. Our HMIII Boo.t of IMnIC­
tlMl mating to 1'r!.I4nU 3efIt fret. 

The new " Trautwine's Curves " Is an exceptionally 
hand80me book. liItaQmeeritlfl N-. Jnly 3, 1886, ... ys It 
" Is probably the most complete and perfect treatise on 
the lingle subject of railroad curvea that II publilhed ID 
the Enlltllsh langnage." 

Be.t tempering lluid known-Mercury, potash, and 
hydroehloral . "2.00 per gallon. Samples, 200. Address 
Chemical Works. New AlbaoT, Ind. 

Hall.-General View of Library.-Entrance Arch­
way.-Deta.ils of Library Front (two plates).-East 
End.-Chlmney Piece In Reading-ROOm.-Interior 
of Book-Room,-The Gate-Lodge,from the Grounds 
of F. L. Ames, EBg.-The Gate-Lodge, from the 
Southwest.-The Gate-Lodge, from the Street.­
The Railroad Station, from the Track.-Plans of 
Town Hall and Memorial Library.-Plans of Gate­
Lodge and Ra1lroad Station. 

No. IV. The Memorial Hall at Har­
vard University. 

W ARB & VAN BRUNT, Architects. 13 plates (Gela­
tine from nature), t3x16 Inches, and one Photo­
LithogNph. In portfoliO, . . t5.00 

LIST OJ' ILLUSTRATIONS. 
General Views of Cambridge, from the West.­

Harvard Memorial, Hall from tile Soutbeast.-The 
Main Entrance.-'fhe Memorllli Vestibule.-En­
trance of Dining Hall.-Southwest Porcb.-C1olster 
and Memorial Tablet.-Views of Memorial Hall 

Hodges' universal angle Dnlon makes pipe connection from the West, with Statue of John Harvard.-Dining Hall. looking West.-Dlnlng Hall, looking 
at anT aUKle. RollstoDe MachlDe Co., Fltchbu1'll, Mass. East.-East End.-8anders Theatre.-Banders The-

To makere of water wheels, current wheels. aud hori­
zontal turbin_Please IIddreaa W. H. Garlick, calumet, 
Ohto. 

a�, the Stage.-Plan. 

TlOXliOa IG 00., Boston. 
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NOTABLE AND SIG NIF ICANT ITEMS 

I"BOM TBIC 

Forty -BoconA Annnal RODort 
• 

A total Income of over nineteen million two hun. 
dred thousand dollars, and payments to pollcy­
i)olders of nearly eJgbt million dollars. 

Interest Income over three mWlon seven hundred 
thousand dollars, being over � per cent on aver­
age net assets, and over nine hundred thousand 
dollars In excess of death.loeses paid. 

Market value of securities over three m1ll1on s1x 
hundred thousand dol1ars in exCe811 of tbe1r cost. 

IJabil1t1es, both actual and contingent. provided 
for, and a surplus of over fifteen and a half million 
. dollars by the State standard. 

AN XNCBB"'SE or oller three _UI� clol­
lei,.. e. '-e, oller '" _" ..... e • •  '"'P'-. 
oee,. elg1l.. _U, .... , . ... eu, _ rialt __ e,-
, .... .,. .. _ .... .,. � . ..  ta4 oroew rortr 
towr _"''0 •• or '-_ en r __ OYE. 
rHE JfXGUBB. OF raB PBBCBDIJlfI 
rEAB, 

Oftr elwee 1I.w.reeI tlleliCon H'",. or c... 
...... _ .,. r-e, J .... WGrIf 1. :188'1'. 

8!!mmarl' of Report" 
......... OF I eee. 

It .... v ... I_ P..,I111_ . . . . . . . . . . . . . . . . . . .. 16 .... 1 •• 08.04-
a-lve4 "  htereat, Bellta, ete. . . . . . . .  .,.,..., ....... 

Total Ille .. me . . . . . . . . . . . . . '1 9.2 30.408.28 

P.ld De.tll..,J.I .... . . . . . . . . . . . . . . . . . . . . . . . . . .. ,161,.'6.'", 
P.ld EadoW.Ulta. . . . . . . . . . . . . . . . . . . . .  • . . . •  668, • .,.6..1 
Paid Db ........ A ••• ltle .. .. d lor P.I· 

lel. Plare1aaR4. . . . .  . . .. • • • .  . . . . . . . . . . . .  4,'11,11'.11 

Total Paid Pollcv-holders . . . . . . ,'.62'7.230.09 

New Pollel ... I .. 1lN. . . .  . . . . . . . . . .  . . . . . . . . .  .., .. .,. 
New .laHraaee WrI&&ea . • . . . . . . . . . . . • . . . •  t86,118,.84.00 

CO.DITION .IAN. I ,  1 887. 

Ca.h A.lle' . . . . . . . . . . . . . . . . . . $'7 5.421,4 5 3.3'7 

°Dlvblltle S.rpl ... (J ... pa.7·. Staadard, �.80,n1.16 tT •• t1ae "  " .. 4,118,486.16 

Total SUrplus. Co's Stand.rd . . . . 1 2.256.952.50 

S1lPpl . .  1>7 State StaIld.rd (4� per ct.) • •• 16,M9,'1'.611 
P ........ I. F ........ . . . . . . . . . . . . : . . . . . . . . . . . . . .  8"',11' 
� .. F.ree . . . . . . . . . . . . . . . . . . . . . . .... 4,ar.,640 •• 0 

PROQRESS I. 1 886. 

Ex_ .r I.te"" over D ... &ll·l_. 
Paid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  .886,"8 •• .,. 

h .......... .. heo.e. . . . . . . . . . . . . . . . . . . . . . . .  .,1 ..... 6.64 
h __ I. (larpJ ... State IlIta1lllard . . . .  .,1114, • .,. .. 68 
1 ....... _ .. .&Me... . . . . . . . . . . . . . . . . . . . . . . . . .  8,65'1', 18".6 
Iae..,aoe .. h •• r ..... Wrltle. . . . . . . . . . .  18.868,848.00 
1 ___ " Iaaaraaee " F""'e . . . . . . . . . .  4A,888,t44t ... 

&0 o�:l:�"Dl'�� � opocIaIly NMrftd • •  -blpD' 1IaI>Wt;r 
tot-or ... d abo .. . , per _to _"0 011 _. pollcloo of dial 01-. 

THE NEW-YORK LIFE ISSUES I 

Groator Variot} of ' PollciBS 
THAN ANY OTH E R  COM PANY, 

Thereby adapting its contracts to the largest num­
ber of people. It bas lately perfected a retum­
premium feature, under which many of Its pol1c1es 
are Issued with 

G.araBteN Iletun of aD Pntll ... p .... 
ID addltl.D t. the !ao .. t 0rIIID&U, bluM, 

In case of death during a specifted period. 

The returns on the NEW YORK LIn's Tontine 
Policies that have matured have been 

LaTger tltaD those of a., .ther eoap •• , 
(wbether Tontine or Ordinary), comparison being 
made between pol1cies taken at same age and pre­
mium rate, and running through the same period 
of time. 

Do not Insure until you bav.e seen full particu­
lars of the NEW-YORK LIJ'B'S Pol1cies. Do not 
fall to write the nearest Agent, or the Home Office, 
for sucb particulars-a' once. 

New-York Life Insurance CompanYI 
848 ok 848 BRo.&Dw.&:r, 

New York. Cta)'. 

WILLUB D. BEEIlS, Pre&ldeat, 
lOP)' TlJal, Vl .. Pnllde.� 

J.&mIBALD D. WELm, q Vlee.I'rta't, 
IUII'IlS W. WDU, lebar,. 

THEOOORII •. BIDA, (Uhler. D. O'DELL, Supt. or Age_ 
.&. HUNTINGTON. D., ledieai Direetor. 

© 1887 SCIENTIFIC AMERICAN, INC.
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J. RAYNER, 

, 
AIJ· THICKNESSES, 

BOARDS A N D VENEERS 
C �UNTBRTOPS A SPBCIALTY. 

�.A.�:DS : 
275-289 E. 20th Street, "a Foot Houston St., E. R., c CHICAGO, ILL. " NEW YORK. 

Br10k �ao111:n.erF. 

MACH I N ES OP 1 0,000, 2B,000, BO,OOO B R ICKS P E R  DAY CAPACITY. 
BBBa.rIID StJB.JBO.r TO 'rBIAL AIm APPBOV..u.. 

OBl:.A.l!WEB:J!I�&, B�OTBI::m� .., 00., 
PHIL.&DELPHI.&, 1I'1R,.-8eeond .1., below LllIIe •• aer '&.e. 

JY: E T A. L  S :K.  'Y L  Z a- :B: T  &I 
And Ventilators, Qabaniled Iron Comlees, 

Corrug.ted Iron Tin Shingles. 

E. VAN NOORDEN & CO.,  
388 Harrl80n Ave., BOSTON . ----

The H. Bdgar Hartwell OompaD7'. 

lEADED GLASS MAKERS, DECORATIVE PAINTERS, IRT FURNITURE, &0. 
19 w.a •• d .. net, New York (lla,.. 1418 II' 810, W.ldalnC1on, D. (l • 

.A.:EL�TZg p:EoA.eT:BI:EL �O:EL" .A. ep:BICJ:E.A.XoTY. 

TO IBN OF IBABS. Chandler " Fa.rquhar, 
1 77 Washington St. , 

For a oheck, P. O. order, or regtst.ered letter tor DOSTeN. 
15, I will send at once, 1w express, charges prepaid, A!ftta for Pay'a " Yankee · C!LIP11118 boOks and drawings that give views, pmll8, desOrip. AND tion, and reliable proven costa ot BOO modern redi- aames' Foot Power Maohlne.." denoes (mostly of low cost and embracing every AND DBALBRS IN approved style and arrangement) and ten stables •• tIlIDllts' SDpplias .f E,a .. w lDd. and oarrIa.ge hoU&e8 ' al80 tull information about .. "' • •  A 
heating, ventilating, draining, plumbing, etc. Over Send two stamps for mus. catalogue. 
1000 illustrations. A complew and exhaustive li- ______ --____ _ 
brary on the subject, woith many times its cost. 
ImllOllllible to duplicate elsewhere. TO the man who intends to bull4, this " library " is simply indispensable. He should examine all the 
plans (it does not take long), narrow his choice to 
a tew, and then make a flnaJ. selection ; or combine 
the teatures ot several into a new plan. This is a 
thorough and comprehensive methOd that insures 
the best results. 

To the man of meaD8 who is simply lookiruf tor a KOOd investment, this " library " suJrirests thel>uiid­fng ot modem houses, espeoiil.l\y tnOile ot low cost, 
to rent or to sell. It gives hiDi. plans, dsta, tacts, 
and figures on which to bs8e exact oaIoulations. 

More than 8000 hoU&e8 have been bullt from our 
plans. Printed reference lists to some hun4reds ot 
�troll8, in every part otthe country,are turnished, 
who will testify to their aocuracy-a wint tha,; 
every owner should be satisiled abOut before com­
menCing to bulld. Address, with remittance, 

R. W. SHOPPElL, Archit8C� 
191 Broadwar, New York. 

CHARTER'S 

GAIEIDII!. 
Warranted equaf to teiirl!!il!:!!ae��JI!) any ln Power anel Bcono­

my and superior to all 
In SunpUcl1y, and Com­
psctneo.s. Gives an Im­ft�� at every Revol .... 

.....-:::;!!<:":::>-...: CHICAGO AGEN'r ; 
H. H. Latham, 

Wi Monroe Street, 
NBW YOBX AGBNT . 

zen Bngineerlng Co., 112 Liberty Street. 

Williams & onon Ifg. Co. 
P. o. aox 1 48. STERLING, ILL. 

�Trade Warron's Natural ASDhalt RooBnIr 7u;;��� F. w·!��t� co. I.. ARK 1I0W JLU>B PU R E 
FINALLY PERFEOTED AND TESTED BY TEN Blind Tenon ----

YEARS OF PRAOTIOAL USE. M I X E D  lIIark. 

Over 15,000,000 square feet, or 850 acres, of this rootlDg bave beeD laid within the 
past ten years. Superior to all other for flat roofs. 

A DESIRABLE 
IMPROVEMENT. PA I N TS , Much more durable than coal tar ma.terlals, because it remains practicaJly UD­

cha.nged when exposed to the weather. -:0:- We desire to call attention of conaumers to the fact :,,;�, �\n�u�IJn::t1 �!f�o!'f:e��t"at� An Asphalt roof emits no odor, and does not injure ra.in water. 
References to many of the best buildiDgB throughout the COUDtry given on apo. 

plicatiOD. 

Our outside work is put menta. .fhey are not .. Chemical," .. Rubber," .. Pategt!·, 
or " FIreproof." We use no secret or patent method In together with paint. manUfacturing them by which benzine and water are 

" CO'J"X') posi"te " :FWe1"t 
FOR ROOF FO U N DATIONS. 

A two-ply composed o f  one layer of saturated felt and ODe of Manlla. rope 
paper. Combines durabllity and strength with lightness and pliability. 

SendL fer OUC'U.la.Xa andL Sa.:nplea. 
Warren Chemical and lIanufacturing Co., 

1 14 JOHN ST., N. Y. 101 MILK ST., BOSTON. 

-:0:-

We al80 manufacture 

DRESSER DOORS 
AIm 

OUTSIDE SHUT­
TERS. 

-:0:-

made to serve the p'urpose of pure linseed 011. Sample 
cards, containing IiO desirable shades, sent on applica­
tion. 

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

WOO D STA I N S. 
ARTIST'S lIU. TElUALS, 

MATHElIU. TIOAL INSTRUMENTS. 

=.�es of our dlJl'erent departments to respoJl8\ble 

T H E P E R F E C T  COM B I N E D 
WA R M  

Cor. lI'alton IlIId I comn, Dnoe " Co., 

PEBFIBLD . VAl AUKBB, OSWBIO, I, Y. N'!'!�:;:�. 1 76 :;::.:::! sa., 

STEAM a n d 

l"ortable I 8 sbIes. 18, II!, and 88 fnob. 

A I R H EATI NO 
This a.pparatus is more powerful than any yet intro­

d:'lce� to the public, and is constructed with a view to 
sunplicity and facility of erection and operation, and is 
thoroughly durable. 

This is the best made for the follOwing reasons : It 
produces a larger per cent. of Combined Warm. Air and 
Steam Beat with a given amount of coal than any 
other made. 

From Apparatus in operation we will show its e:fl"ect­
iveness and furnish testimonials. 

Parties wishing 

Heating Apparatus 
will please send for 

:tLL"C'S'J:'3A.IJ:'ElD O.A.IJ:'.A.LOG"C'EI. 
• • •  

WEI R & N I XO N ,  Man ufactu rers, 
1 4 1 2  North 6th Street, Philadelphia, Pa. 

APPARATUSa 

Brick set :  8 sizes, 88, 40 and 48 fnob. 
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Stained and Mosaic Class. I EST�.='ot 1S43. 

T H E T I F  F A N Y  C L A S S  Stablo FitUn�s and FiIlnrus, C O M  P A N Y ,  IMPROVED and PATENTED 
mOll, BIUSS, BaeJDD aDd 1I1e&EL-PL!TKD 

P8ULTRY ym APPLlANClJ. ETC. 
Low estimates furni8hed to .Arcbiteual, BuUders 

333 - 335 Fou rth Ave n u e, 
Carpenters. Masons. etc. 

Catalosue Mailed on Applloatlon. 
LOUIS C. TIFFANY, Pres't and Art Director. PRINGLE MITCHELL, Vice-Pres't and Manager. SAMUEL S. BENT 6. SON , 

JOHN DUFAIS, Secretary, JOHN CHENEY PLATT, Treasurer. 
5 .. 111 VIa ... be ... St., New Yos, 5�Y. 

I 1v.I: :J? C> :El. T .A. N" T  
To Arohiteots, Builders, Honse-Painters, Deoorators, Boat-Builders 

a.nd Yaohtsmen desiring an e:JCtf'6'II&6ly aw-a6Ie Finish for Wood, 

the market, for the �v .. " .. -., ... 1II���I111"� 1I1111� 
ing reasons, viz. : 

The)' p o e e e e e  100rel:. 

b o  d )"  higher 

per'lee to a&lool,ph,erl4el 
loAueneee, a e t l o n 0 

water aod atkall, 

lOore elaetle, will 

lOore durable. 

For all el .. eee 

Inside Work, 

Requiring grea' dura­

blllt,.. uee No. � ELAB­

TIVA. 1I'1"IS8. 

For 

Outside Work, 
Requlrlog e x t r e lO e  

durabUlt,., uee No. 1 

ELASTICA PINISH, or 

50. 11 wlaere No. 1 Ie 

100 elow dr)'lng. 

ESTABLISHED 1 844. 

SAMUEL H. FRENCH cl CO., 
York Avenue, Fou rth and Cal lowhi l l  Sts., 

WORK.S : Manufactured by �=El:::. = q STANDARD VARNISH WORKS .  PAINT Pi�i;;;�C;�UBEBS. D. ROSEl\IBERG • SOl\lS, S . t1 P L d Z· d O l  D . Oil J OffIce, 207 Avenue D, NEW YOR K. trio y ure ea , InO an .  o ors, ry, In , apan, 
Send .. or lIamplee and Full Partleulan. and Ready Mixed for Use • 

• • • • • 

WROUGHT IRON. - ANTI-FRICTION. P E E R L E S S  
It Excels All Others MORTAR COLORS, 

In security of door. BLACK, BROWN, BUFF, AND RED. 
In ease of motion. ::Maso:I1S' a::n...d Eu ; 1 dars' Su-:p:plias. 
In simplicity of application. SEND FOR CATALOGUE AND CIRCULARS. -

This Hanger and Iron-Clad . 
Track cos .... less than others acA.1L"'ADIWIE&LILI" ArchItectural Sheet-Metal Woris. � -.Sio.wtvtttYtatw. 
th t t d d 't CALDWBLV8 8PIlUL STBBL COJfVBYOJl Metal Building Trimmings. Ventilating Sky-

a are no as goo an 1 131-133 We., W •• hloIrIOO St .. Chlca", III • lights, Metallio Roofing Tiles. Building Specialties. 

II . h R '  
Builders' Light Iron Work. 

se s at Slg t. eqUlres no :1". s. 'J:'EOBN. 
oil. Has no flange wheels. No. 1 201 Callowhill St" Philadelphia, Pa, 
Can not break or get off the CHENEY & HEWLETT, 
track. Architectural Iron Works. 

CRONK HANIER CO.,  
ELMIRA, N .  Y. 

WROUGHT AND CAST IRON WORK FOR 
BUILDING PURPOSES. 

N. CBENEY. l OJ'I'IOB, { 201 BROADWAY 
C. HBWtiI:TT. r NBW YORK. 

Book.giving atrength of wrought-iron (prders. beams, and cast-iron oolumns mailed on application, MINERAL WOOL! 
I N DEST R U CTI BLE. F I R E-PROOF. SO U N D-P R OOF. 

FROST-PROOF. V I R M I N-P ROO F. ODOR LESS. 
1�t u.t�Qu:.:u'i 

Uted by. thouIaDd. of 8m.ctu. MaIIufIIcta .... 
F D d ·  F'  P :fi I 1 ti f H t d C Id ' Build and Mechanic. on their ben work. III IUcceli or ea emng, lI'e- roo ng, nsu a on 0 ea an 0 m - THE VA1T DEPOELE ELECTRIC MANUFG. CO., hu brourht a Jot ofimllaton.�p�l'f..UlID ""ry 

l' r!�.nll:"0I�r..�!':.�� ��}ryi�NUINE ings, Prevention of Frost in Water or Gas Pipes. Noe. 1 5 ,  1'J, 19 & 111 N. VUnton St., RUSSIA CEMENT eD GLOUCESTER, MAslI 
()hleaso, Ill. '1 sample b, malIl1Oc: stamp. 

Eleetrle Lights aDd TraDsmlssioD of Power. 
We bave the most perfect and economical Manufacturers and Dealers in Parquet and Inlaid 

Electric Motor for running. elevatorll, fans, print- Floors, Wainscoting, Ktc. 
ing presses. and other maohinery. the most oom-
plete Eleotrlo RallwaY �ystem. and the lJLrge8t iT. :E:J'ON"FEEI cAt 0 0., 
nUQlber of Eleotrie Rallways in suceessful opera- Wood Carpet and Weather Str'lps 

(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 Bnrn. 
Easily applied and removed by any one, and is indorsed by Insurance Com­
panies. For fnll information and sample free, address 

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

tlon: Write forpartioulara, stuttng wbat you want. 

PA.TBNTBD. 
Combining an elbOW and 

union, and can be set at 
any angle at whicb it is de­
sired to run tbe pipe. 
.... oI_re .. II W1r_ ABO'" 

BOLLB'lOIllI UOBnU: 00., '8 Water It., rl'lOBBUlIl,UBB. 

OF ALL KINDS, 
1 011 Waehlngton Street, - - CHICA.GO. 

BEND FOB OATALOGUlil. 
Factory, 004 to 212 Soutb Clinton Street. 

• 

W Encyclo-E DIamond LBoIlkfree'L �Ia of Drill. and 25C. for 
'/CO Engrav Lightning mailing it. 

Inp of Hydraulic American W E L L  .WELL Well Works, T O O LS, Machines. !urorr., Ill, 

airing a good artiole to their Pure Linseed Oil Paints. 
The moat durable and, therefore, the moat economioal THB CHILTON MFG CO Would call the attention of Arohiteota and peraona de-

• • in use. Sample carda of oolora sent on applioa.tioDo 48 MaidoR Lano, N. Y. 
© 1887 SCIENTIFIC AMERICAN, INC.
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PATENT FOOT POWER MAgHINERY. 
THE LATEST AND MOST IMPROVED. 

Scrol l Saws, Circular Saws, "ortisen, Lathes, &c. 
THE EMPIRE SCROLL SAW. 

Cut. 3 in. Thick, Swings 24 in. Has Upright 
Drill, Tilting Table, Powerful Treadle Motion, 
Cuts Rapid, and is Easy to Operate. 
PBICE, complete, "6. Without Drill, "0. 

This Machine will pay for itself in a short 
time-read the following : 

JACKSON & LAW, Carpenters and Con­
tractors, BRAVER FALLS, PA., write : We are 
well pleased with the Empire Scroll Saw. 
We made a test of its capacity when we had 
it "on trial," in cutting Brackets from 2 in;en 
pine plank, and earned $4.25 in 6 hours, af­
ter deducting the cost of material, comput­
ing at the price we would have to pay at the 
Planing Mill for the same brackets. 

lIachlnea aent on �rial. Catalogue !'ree. 
276 Water St., SENECA FALLS. N. Y. 

A DECORATIVE 
-AIm-

No. fa POD,. Planer. 

WOODWOR KINC 
M ACH I N ERY. 

N o .  !I Saw Table. 

ix 

No. 1 Variety ltIoul4er. 

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

GILLIN""DER 
120 ARCH STREET, 

DIPORTBBS 

AIm DBALBRS IN 

FRENCH and mmCAN 
Plate Glass, 
LookinG Glass 

Plates, 

• 

& SON""S:J 
PHILADELPHIA. 

FRANKLIN 

Window Glass, 
Equal to Foreign Brands; 

Also Manufacturers 

OJ' TlIB 

Preservative Paint Enameled, 
OF GREAT V ALUE� Colored, 

U New Flint Glass 
Ornamental Tile ,"  

.AJ" .I.J..JEI.no and STEAM PIPES 
Vo.4Ien".don of Iteam. FOR GAS AND -W A'rEB PIPES. 

Prevents Sweatlns and FreezlnK. The Belt NOD-Coeduei or of R •• t and Cold in the World 
80Dd for m •• m.ted d_pIIve CIreuIar. aDd ....". Ihll paper. 

1 43 Worth Street, New York. 78 and 80 Lake Street, Chleaso. 

ORNAMENTAL BRICK 
Brick and Terra-Cotta fur­

nished from any design. 
Bricks for Arches (fronnd to 

suit any radIUS. 
Equal in Quality and Color 

to Philadelphia Brick. 
J"' •• :8 R. BEGGS .. CO., 

WllmiDgtoll, Del. 

Will you please send us your 

address by postal card and 

give us ilie prlvllege of tell­
Ing you the whole of our 

story 1 

J .  MEANS & CO. 

d)I.�Yi�. CINCINNAn II: SOil AalNTS UIIITUl STATES. •• .A. PA. T' • 00." 
(CiDoinnatl. Ohio. V. 8. A..) Jkolu81ve .AaentB and Importers for the Uuited State. of the C E L E B R A T E D  

P E R I N  BAM D 8A W B LADES, 
W ..... nted.uperfortoall other. la  quality, Onl.h, ulliformity of , .. mper, and Ireaeral durability. One Perla Saw outwll8rs l hree ordlnary oaw •• 
o:�::'lf:t'i::t�':.o3'W:��I�=�!c':a'i.':,���. aad 

Worth), the attention oC Deal­
er., Builder., Prae&ieal Paint­
er., and Oon.umer. In ever)' 
.eetlon oC the eountry. 

When properly a p p l i e  d, will not 
Chalk, Crack, Peel. or Blister. Acknowl­
edged by competent judges to be supe­
rior to all other preparations in the 
qualities essential to a reliable paInt 
f o r  a l l  purposes. Manufactured in 
White and a large variety of desirable 
shades suited to the present style of 
painting. Superior for Marine Palnting 
and for Buildings e x p o s e d  to sea 
breezes. 

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

President and General Manager, 

ProTidenee, B. I .  

" HAMMOND "  

Price, including one extra type wheel,  
$100. 

THB HAMM�ID TYPE WRITBR ��., 
11 Kassau St., B. Y. 

300 Washington St., Boston. 

144 South 4th St., Philadelphia. 
186 Monroe St., Chicago. 

2 1 5  Chestnut St., St. Louis. 

1 28 Walnut St., Cincinnati. 

6 1 7  7th St., N. W., Washington. 
1 5  N. Charles St., Baltimore. 

446 Wood St. , Pittsburgh. 

1 5 .,.  La.alle Street, 

(lDI()"-GO, ILL. 
Front 8; Ornamental I"re •• ecl Brlek. 

Cathedral, 
AIm 

other Ornamental 
Glass. 

Glaziers' Diamonds. 
Pure Putty, 

Points, etc. 

-FOB­

W1adOlrfl in CJars and 

Dwellings, 

OF 
IJDequaled BriUaDIIY. 

(SEE CUT.) 

Catalogues and Estimates 
furnished on appli­

cation. 

:&:I. "'O�NSON, 

R O O F I N G  S L A T E. 
Marbleized Slate Mantels, Slate Hearths, Sills, Lintels, etc. 

ESTIMATES FURNISHED ON ALL SLATE WORK. 

Ouany, BANGOR, PA. Office, 18 Munay St. , NEW YORK. 
The Eu reka Spi ral  Screw Dri 

Is the mottt durable, and will drive a larger screw in less time than any: 
drivers now made. In proof of this statement, see the test as given in ARCHIT1Il(,'T AND BUILDER. It costs the mechanic nearly one-half less than any cylinder 

Is marr....lactured of polished brass and blades of finest steel. Made in two sizes : extended 
14, In. lung, closed 9 In. No. 2. extended 19 in., closed 12 in. Sold by C. E. Jennings & Co..  . Y. ; Hib­
bard, Spencer, Bartlet & Co., Chicago. ; Simmons Hardware Co.,  St Louis ; Walbridge & Co., 
Bu1falo, N. Y. ; A. Freeman, Chicago ; Burdet & Fuller, Boston : the Biddle Hardware Co., Phlla­
dclphia ; Corliss & Fulton, Baltimore. and all the principal hardware dealers in the U. S. A. 
and throughout the world. No. 1. Retall. S1.25. No. 2. Retall, S1.50. 

Owned and manufactured by DEOATUR OOPPIN 00., Deeatu r, In. 

These Paints are in every respect strictly first-class, being composed of 
the best and purest materials obtainable. They have a larger saJe than 
any other paints made in this country or abroad, and, although they cost 
a trifle more per gallon, they will do more and better work for the same 
amount of money, owing to their wonderful covering properties while 
their superior durability renders them the most economical paint; in the 
world. Sample Sheets and Descriptive Price List free by maiL 

H. W. JOH NS M ANUFACTURINO CO., 
SOLE JUHlJI'AOTtJABB8 o. 

B.W.Johne'Flre and Water-Proof Asbestos BooflnC, Sheathing, BnUdlDg Felt, Aabestoll S*_ Packing_, Boner (loverlnge, Boof Palata, Fire-ProOf PaInts. eta. VULGIBESTO •• Honlded Piston-Rod Paeldag, B1ap, Gaskets. Sheet PackIDc, eta 
Established 1858. 87 MAIDEN LANE, NEW YORK. 1H1 ..... LrIL\i\!ILPHIA. 

WEBSTER'S UNABRIDGED DICTIONARY • 
With or witlloat PateDt ladeL ..:!t."-Q���� �� Dletlo....,. ex- The latest issue or this work comprises 

A DICTIONARY 
containing 118,000 Words, and 3000 Engravings, 

I A 
�!�t�s:-:Tt��n�c�i�,!.�J�t!!�!!�D 

I lt h8S 3000 more Words than any other Am. 
A �!��o�!!!�!� al�lv�!!��!RY 

I Dict'y, and nearly 3 times the number of En-
gravings. " It is an ever-presen� and reliable ALL I N  O N E  BOO K • . School-master to the whole family." �_....:.._-,-:-:-:-:---=;;--_� I Webster Is Standard Authority in the Government Printing Omce and with th� U. S. Supreme. Court. and is 

recommended by the State Sup'ts or schools in 36 States, and by the leadmg College PresIdents. 
hbliahed b;r G. 1/1 C. HEDDI"H 1/1 CO., SPrfncfle1cl, Hu •• 
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Band Saws. Band Saws. 
D.&l!IA.SC'US TImIPBRBD BY NATURAL GAS 

HEAT, S'UPEBIOB TO'UGHNESS. 

After mQ1'e than ten years' experience in the manu­facture of Band SaW!!, we have diScovered a new process 
of Temperinc and Stral"htenlnc all at one opera­
tion. Tarocess insures ab.olute perCecUon. 

We ly reqUest ail users of Band Saws to scnd us 
their a dress in full, and also a description of the sizes of 
sa1Vs used. and we will, by return mail, quote them special 
pnC}cs, and also scnd"them our pamphiet on the Band Sawl whIch contains much valuable 1nfonnation for all users OJ: 
Band Saws. 

N AT U R A L  CAS 
Is perfectly free from all impurities,. and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for tem�. 
which explains the cause of our saws being tougher 
than any others now made. 

OUR CIRCULAR SAW 
Of all sizes from 6 inches in diameter to 6 feet, both 

SoUd and Inserted Teeth, also our 

Double Toothed Gross Cuts 
(two saws in one), for all uses HA VB NO 
Eq'UAL. 

MABOH, 1887. 

The Superior Quality of our Band Sa-w-s, All TeIllpered, Straight­
aned, and Trued at one operation, -w-hich -w-e have patented, makes 
theIll so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best custoIllers prefer them to the 
best iIllported sa-w-s. 

Our SAWYE R'S HAN DBOOK -w-ill be sent FREE tQ any uart 
of the -w-orld on receipt of full naIlle and address. 

Address E M E RSO N ,  SM I T H  & CO. (LIMITED), 
pr'WHITE FOR O'UB CIBC'ULA.B AND aED'UCED PRICE LISTS • ..AfI Beaver I'a.lls, Pa. 

O 
Lare;e VIew. oC Bulldlnc., Bridce., !!lachIne,.,., FurnUure, made from small 

R O R AU·'I N G S R G E negatives by our New Pennanent Bromide Process. Also contact prints cheaP!lr than silver print& E D UAN D PLAN S K1IY Sample books of photographic prints mounted on cloth made up for a&'Cnts. Send for samples and LA estimates on all photographic work. C £ -.. 
The Ea.tman DI'J' Plate and Film Co., 1 000 State St., Roche.ter, N. Y. E D  I� 0 R Pennanent Bromide Paper furnIShed for copying drswing·s 

AdJu.table Plane.. Page 
Btanley Rule &; Level Co . . . . . . . . . . . . . . . cover ID 

Edce Tool.. Page · Lithographer.. Page 
Yerkes &; Plumb . . . . . . . . . . . . . . . . . . . . . .  cover iv Schumacher & Ettlinger . . . . . . . . . . . . . . . .  cover ii 

AIr Bru.h. 
Air Brush Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii 

L. &; I. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v, Lumber. 
Electric Licht.. The N. Y. Lumber & Woodworking Co.covAr ii 

Architect. 
R. W. Shoppell. . .  . . . .  . . . .  . . . . . . . . . . . . . . .  . . .  vii 

Brush Electric Co . . . . . . . . . . . . . . . . . . . . . . .  cover}i !!Iachlnl.t.' Supplle •• �he T
D

homs
l
on

El
·HOU

tri
ston

Mf
Electri

C 
c Co . . . cover

vi
1ll Chandler &; Farquhllr . . . . . . . . . . . . . . . . . . . . . . . . . . vii 

Architectural Sheet Metal Work •• an epoe e ec c g. 0. . . . . . . . . . . . . . !!lachIne Knlve. EI�trl�al SYPlllc:r Mf Co viii L. &; I. J. Wh1te· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v J. S. Thorn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  viii 
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