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Of the Jun e number o f  the ARCHITECTS AND BUILDERS EDITION nine years of his life in getting ready to begin, but of SCIENTIFIC AMERICAN. (Illus trated articl e. are ma rke d with an a sterisk.) what of the young man who has not the nine years 

Ar ch. Roman. of Mar.· ... ....... . 137 House. Aino. Yezo· . .. .. . . . . . . ... . 1!16 and the nine thousand dollars to devote to its acquire-Archite ct, the, and house dr ain- House of John Dryd en . . . ..... .. 1321 
Arc��ectiir,�j'ediicitti;;�:::::::::. f� �.:'r�1�:.�:�:�o,:-��!���.'��.�.o:: .. :: ltll ment ? 

MUNN & CO., Editors and Proprietors, Arts. Hne. exhibition of' .... .... .. W IL' u"umrbe elsr,.Pse",r,st u( )/("ltedl .. b.Y. t.h .. e . s.e.a.sld .. e. 11:JO:lIl Would we have bad a Christopher Wren, had he B e a ms, Cfls t i run, u nder repeated 
No. 361 BROADWAY, NE'V YORK. 

impacts .... .. ......... ........ 141 lle t r ol)olitan liuseuDi. additi on. been obliged to take such a course ? And is it the Brl��)lo:�'��"�.I��: .. �f ... �.i��r�.�� 1:;7 �IO�:�:I"�,':�s�I���i,�?c�v,,W::;;ce.l�¥ course that makes the artist. or the man ? With all due Build e rs, money  expe nded by •. . .  It;') National Association uf Bu ilder s • •  • 
o. D. llliXN. A. E. BEACH. Buildin/(. Equitab le ,of New Yurk H7 of the United "'ta tes . . ... ... . 145 respect to the Ecole des Beaux Arts, beheving It to be 
======================== ,��:�?��� 1{.�\i'��illlt��iC:[�ble""Jf I:H �!i:,t:fl';:p��gt��!���v��::�::: �� the best art school in Europe, a.nd while admiring the 

NEW YORK, .TUNE, 1887. 

THE 

J'citutific �mtti(ttu, 

cat.::'�d����f�g��:·n .. me:p"j.i': m :::�:::�!�!,ro'��k��e''R��lD;'ork; 140 I spirit of its work. yet we must protest against its 
g�����';.ss '::' rrggg��a�a���lI:i.::::: g� pril�t�����S!�'�ier 'to wood'.:::::. �� methods as being the best adapted to the future needs 
g;?!�)���eo�o�!1���is����1�k���il�:*g1 ����li�I�.;�����JW!:::.:::�·::::::::·I� of our architectural students. Its efforts to galvanize 

ARCHITECTS AND BUILDERS 

E�:i�::�g���'h�·ki';iioi:::::::·.:: li� :t:�:a����: $��try:';'f"Geo':ge I.l3 the corpse of the Renaissance can be of little value to 
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th h k Id b th f h' fi rt This is a Special Edition of HE SCIEYTIFIC J.\<IERI- Gl'Ilin. unloading· . . . . ....... .... .. 13< 1'ree "l'Owth ................. ... ... 144 oroug now e ge 0 0 arc ltecture as a ne a 
CAY, issued monthly. Each number contains about H����.c,\l.���i.���h�,�d�.:::: :·.l� �;fJ\��·Ir����ir��n·�.���.��:·: .. ·::· UY and of construction in theory. The difficulty with our 
forty large quarto pages, forllling. practically, a large ll���'i;:������:.���d.e,.n 

.• ::::.::: t� ���rig����I.i�:..��:.'��.OP��i����.:: m lack of progress in architectural art lies not so much 
and splendid Magazine of Arch i tecture, richly --- -----.---- -- --- ---- with architects as with the public, and it is our people, 
adorned with elegant plates in colors and with tine en- CREOSOTE WOOD PRESERVING STAINS. as a people, who need to be architecturally educated. 
gravings; illustrating' the most interesting exalllpies of Wonderful has be{'n the artistic improvement in The beginning of such an education lies naturally in 
modern Architectural Construction and allied sub- wooden exteriors of the last lustrum. indeed of the our public schools, and the various schools of design 
jects. past ten years. We have only to look back at the 110W under full headway are doing encouraging work 

A special feature is the presentation in each number houses of the last generation, w ith their dreary lines of I in many of the large cities of the country. 
of a variety of the latest and best plans for private clapboards covered with a monotonous veneer of thick Again, we must take exception to the remark of our 
residences, city and country, including those of very paint, to rejoice at the changes that have occurred. Is contemporary that .. an exhausth'e technical, or, ra­
nlOderate cost as well as the more expensive. Dmw- it not perhaps a process of evolution,  this abandon- ther. engineering. education is apt to be a hinderance 
ings in perspective and in color are given, together ment of the clapboard for the shingle? rather than a help. Aside from a certain limited 
with full Plans, Specifications, Costs, Bills of Estimate, May it not be compared to the change from the. amount of calculation, the engineering ability involved 
and Sheets of Details. rectilinear exactness of the reptile's Rcale to the! in the construction of even the heaviest buildings is a 

No other building paper contains so many plans, varied and exquisite beauty of the feathers of I matter of experience and judgment rather than of abo 
details, and specifications regularly presented as the birds ? I stract learning" -a doctrine which implies that skill in 
SCIENTIFIC A:.\IERICAY. Hundreds of d wellings have This analogy becomes still more suggestive when we ; fine a rt means deficiency in practical matters of con­
already been erected on the various plans we ha\'e observe the beautiful results that the introduction of i struction . and which we believe is pernicious to the 
issued, and many others are in process of construction. stains in the place of paint has accomplished. Most, highest degree . 

All who contemplate building or improving homes, artistic effects have been obtained by mixing shingles For example, how easy it would be to a man who 
or erecting structures of any kind. have before them in stained in different tones, thus giving the soft and deli was simply a colorist, a decorator, or a designer, but 
this work an almost endless ser-ies of the latest and best cate shading seen in the plumage of birds. deficient in the technical art of stone cutting, to have 
examples from which to make selections. thus saving A word of warning may not be here amiss in regard J designed the beautiful marble stairway in the foyel' of 
time and money. to stains. the Equitable building, and to have determined the 

Many other subjects, including Sewerage, Piping. Fi1·st.-They should not contain benzine, as some proper size of its voussoir steps. and the thrust of its 
Lighting, 'Varming, Ventilating, Decorating, Laying of the imitations of creosote stain have lately low segmental arch, and the proper thickness of the 
Ont of Grounds, etc .• are illustrated. An extensive done. wall to sustain its thrust, and, on the other hand, how 
Compendium of Manufacturers' Announcements is also Second.-They should not be made by mixing dry absurdly difficult it would be for the technically edu­
given, in which the most reliable and approved Build- color, English or otherwise, with linseed oil, as some cated engineer·architect to have designed such a beau­
ing Materials, Goods, Machines, Tools, and Appliances others have been. Such a stain may be known by the tiful structure! Forsooth. what does an engineer know 
are described and illustrated, with addresses of the I rapidity of its settling on standing. and by having only about Mexican onyx balusters or endolithic marbles? 
makers, etc. I a smell of linseed oil. Such a material is not a stain, but One of the most prominent architects in this city. a 

The fullness, richness, cheapness, and convenience of merely a thin paint, lying wholly on the surface and graduate of the Ecole des Beaux Arts, is of the opinion 
this work have won for it the Largest Circulation � masking, rather than enhancing, the beauty of the that the technically educated mechanical or civil en­
of any Architectural publication in the world. I grain. gineer. with an ardent love for architectural art, has 

An Increase of Trade will necessarily accrue to I 'l'he creosote stains are the result of many years of received the best preparation possible as an introduc­
all Manufacturers and Dealers whose establishments experience. and are the only true stains made for ex- tory to his architectural studies and future career. 
are conspicuously represented in this important edition I terior work. I Safe building construction is not second to artistic 
of THE SCIEXTIFIC A:.\IERICAY. Terms for advertising In color and intensity they vie with the best paints, ! creation, and the man who can accomplish the latter 
very moderate. A card of rate!;' sent on application. while their effect is much more artistic and transparent. I without the former is not entitled to the name of arch i-

Back Numbers.-At present we are able to supply The preserving properties of these stains are perfectly I tecto To design the former necessitates the technical 
to new subscribers all the back numbers of this journal understood, but not until lately was it generally knowledge, training. and thinking of the engineer. To 
fl'om its beginning. in November, 1885. Each number acknowledged that creosote diminishes the risk of, attain the latter, simply a knowledge of the artistio 
is accompanied by a sheet of colored plates and a sheet lire, while also toughening the fiber of the wood. work of all ages, with the spirit and instinct of an art-
of details. Price 25 cents per copy. • , • 1 • ist within him. On the other hand, it is equally true 

Bound Volumes.-Volumes 1 and 2, being for the ARCHITECTURAL EDUCATION. that a man deficient ill the facult.y of l'Il!;thetic expres-
year 1886, including the whole work, from beginning Among the many inquiries upon this topic we find sion can never attain an enviable height as an archi­
to close of past year, may now be obtained at this upon our table one from a young man of Pittsburg, I tecto He must have within his own breast an inherent 
office. or from Booksellers and Newsdealers. Price. Pa . .  to the following effect: love of the fine arts. but all the schools in the world, 
bound in paper, $1.50 per volume. Two volumes per "I am twenty· six years old, and would like to study . not even the Ecole des Beaux Arts, can make an artist-
year. Forwarded to any address. architecture. I have worked two years at outside car- I architect of a man who is not endowed with a keen 

MUNN & CO Publishers penter work, and am now entering my second year on i sense of harmony of proportion, color, and expression ., " inside finish, in which position I hope to remain for before he goes there. Architecture is nothing if not an 361 BROADWAY, :NEW YORK. two years more. and during this time I desire to study I expression of individualism. True it is. traditions, pre-

TO THE TRADE 
such matters as will thoroughly prepare me for archi- I cedents, and the art expression of al l the ages come down • tectural work. I have done considerable designing. to the individual, and it is the impression of them all 

Newsdealers and Booksellers can obtain the ARCHI- can make the working drawings. and do perspective upon himself that is worked out in that individualism. 
TECTS AND BUILDERS EDITION of the SCIENTIFIC work. Now, will you be kind enough to please inform It is, finally. an ideal creation manifested through the 
AMERICAN on sale. as heretofore; if not through the me through your columns the proper books to study. image of one mind, consonant with the instinct of one 
News Companies, then by direct application to the naming them in the order in which I should study ? I soul, harmonious, beautiful, not the confused, dis-
publishers, Am now studying algebra and geometry. torted, inharmonious conception of many minds acting 

MUNN & CO., "2d. Is it possible for one who has always been fond together in patchwork order, not that monster of mod-
361 BROADWAY, NEW YORK. of study, and who has a general knowledge of the ern times "administrative" architecture. 

I practical part of the business. to become an architect Before us lies the memorial resolution of the Ameri-

Building Plans and Specifications without professional assistance, or would it be neces- can Institute of Architects, a?opted in 
.
honor of the 

• sary to enter an office? Is there any law to govern late Mr. Ferguson, than WhICh no brIghter name 
In connection with the publication of the BUILDING' this ? "  adorns the page of architectural fame of the nineteenth 

EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn Here is a young man who has had some practical century. and, in the words of that'resolution, .. his' His­
& Co. furnish plans and specifications for buildings acquaintance with the constructive branch of arch i- tory of Architecture' forms the highest authority on 
of every kind, including Stores. Dwellings, Carriage tectural art. The mechanical drudgery of his work I the subject for English-speaking architectural students 
Houses, Barns. etc. In this work they are assisted by has not daunted his spirit, nor quelled the artistic in-I and connoisseurs," and yet "a most notable fact in 
able and experienced architects. Full plans, details. I stinct within him. and the query is fairly presented ,  connection with Mr. Ferguson's long and highly hon­
and specifications for the various buildings illustrated How shall he gain knowledge of the coveted art? orable career is that he was not educated to architec­
in this paper can be supplied. Shall we turn him over to the course recommended by ture, either as a practitioner or an amateur, but to 

Those who contemplate building. or who wish to our esteemed contemporary, the Sanitary Engineer, mercantile pursuits, and that he voluntarily gave up 
alter, improve, extend. or add to existing buildings, who says, first he must take a regular course at one of fine prospects in this direction for the sake of devoting 
whether wings. porches, bay windows. or attic rooms. the architectnral schools, four years. then the routine himself to the disinterested study of architecture and 
are invited to communicate with the undersigned . Our I of a year's office work as draughtsman. then one or two to the literary elaboration of the history of its forms." 
work extends to all parts of the country. Estimates, I years in one of the ateliers of the Ecole des Beaux Arts, But if the architectural student has carefully read the 
plans, and drawings promptly prepared. Terms mode- Paris. and. finally, the usual round of travel and ob- statement that he must take a nine years' course of 
rate. Address Munn & Co., 361 Broadway, New York.' servation throughout Europe-a very good course, we study before he can accomplish anything, and yet 
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Iltumbie upou the fact that our best authority upon moet valuable and available avenue now open to theo· Blinds.-All windows except thosa in cellar to have 
architecture not only did not take this prescribed retical and practical k.nowledge of architectural scien- 1M" outside blinds, made, hung, and fastened in the 
oourse, but was not even a practitioner, or, stranger tific art and artistic science. Its progress, enlighten- best manner and painted three coats at the factory. 
still, an amateur, he will be sorely puzzled. ment, and wise counsels have elicited the admiration Exterior.-The water table, corner boards, cornice. 

Should the student happen to learn of that chef of Europe, and should not be neglected at home. window frames, porches, and all other exterior orna-
d'amvre of architectural books, Viollet Le Duc's .. Dis- •• III I .. mental work to be made of merchantable white pine, 
courses on Architecture," he will discover no sickening A TWELVE HUNDRED DOLLAR HOME. in accordance with the drawings; the ends of rafters 
masquerading with truth and sentiment, but the prin- On a portion of our colored plate is shown a little 

overhanging the plate to be worked as per detail. 
ciplas of truth, unity, and beauty, each allotted to its Window and Door Frames.-Window frames to be bouse which has been specially designed with the view 
appropriate place, each characteristio of good archi- of providing a dwelling at the lowest possible cost con- made for 1�" double hung sash, with 1�' pulley and 
tecture, truthfully, carefully drawn; and no writer ever sistent with sound construction. The architect has hanging stiles; 2" sills, and U subsills; I%;" axle pul­
lived who more fully despised the deceits of false art, taken the minimum requirements to be a kitchen, a leys, stops, etc. , all complete. Small cellar frames to 
its shams, and its hypocrisy than Le Duc, and he it is living room, and three bed rooms-one for the parents be made with rabbeted frames, cased inside and hung 
who announces that a building, to entitle it to rank and one for the children of each sex-and has produced at top with 3" narrow butts and pre·per fastenings. 
among architectural work, must, first, be safely built, a design which, while possessing a pleasing appearance Door frames to be made of 1�" plank, with rabbeted 
second, durable, and, lastly, beautiful- the relative and a convenient arrangement, may be carried out at jambs; outside doors to have 1�" outside casings. 
importance existing in the order named. the low cost of rather less than twelve hundred dollars. Sashes.-All sashes, except those in cellar, to be 1M" 

RE>ader, were you ever a builder? and have you tried This sum is that within which the house could be built thick, of the dimensions and number of lights shown in 
ever to interpret and execute some detail that the poet- in almost any locality, but in many places $1,000 would drawings, and to be glazed with third quality French 
ical architect has just .. 8ketched in" for picturesque easily cover the expenditure. single thick glass; cellar sashes to be glazed with 
effect? If you have not, just try it; if you have, what The floor plans show the desirable arrangement fourth quality glass. 'fhe double hung sashes to have 
did you. say, and wbat did you do? An eminent writer adopted; the little hall, the small wash room, and the best Russian hemp cord, proper weights, and Berlin 
in an English arcbitectural Journal recently said: "If bronze sash fasts. nice sizeu pantry, are conveniences which cost little, 
knowledge of construction is thus essential to the but add much to the comfort and completeness of the Doors.-The front door to be 1%" thick. moulded as 
architect on the utilitarian side of his art. it is not less house, while the position of the stairs permits of the shown on drawings, and hung on 4" cast loose butts, 
necessary in an artistic sense. Not only is it important upper rooms being warmed to some extent from the fastened with 4�' brass face mortise lock, and fitted 
to know in what positions of a design certain materials kitchen heat below. with porcelain furniture and drop escutcheons. Closet 
may be safely used, but also what will be their appear- Full specifications and bill of cost will be found be-

doors to be IJ(" thick, paneled and moulded one side, 
ance and effect. The former requirement applies to low, which, taken in connection with the accompany- hung on 3% cast iron butts, and fastened with 4" rim 
the scientific, the latter to the artistic element in arcbi- ing sheet of elevations, plans, and detail drawings, will locks, with porcelain furniture for principal part of first 
tecture. Do you not see how carefully tbe line is be amply sufficient to build from. story and mineral for second floor. Kitchen closet 
drawn? Art and science are sworn enemies. Designs doors to be white porcelain reverse bevel rim locks. 
which may be effective in one material will be unfitted SPECIFICATION All doors, where needed, to have rubber tipped base 
for others. but you know it will be very scientific to of material to be provided and labor to be performed pins and ash saddles. 
be acquainted with the nature of your material, its in building and completing a one and a half story and Stairs.-Build the stairs as sbown on tbe plans, from 
durability, the tests which it may have been submitted cellar frame dwelling house. first to second stories with 1M" treads, JiI" risers, and 
to by scientific men; but it will shock your artistic Specijications andDrawlngs.-The specifications and 1�" strings, put up in the best manner, with the steps 
sense to know it, so if you are going to be an architect drawings are intended to co-operate, and, taken in con- wedged with glue. Put in newel on second story with 
you must not know it. It is very vulgar to know any- nection with this specification, to provide for the com- I handrail, and plain balusters of ash, as shown on 
thing about it. Faults of execution may interfere with pletion of the entire carpenter, mason, painting, tin- drawings. Cellar stairs to be rough spruce plank steps, 
well studied detail. Oh, yes; your detail must be mllS- ning work. etc. , as well as everything mentioned in this housed into strings. 
terly studied, must be skillfully colored. no striking specification. Any wor"k shown on the drawings and Trimmings.-The architraves for all doors and win­
contrasts, you know. But, if the execution is faulty, not mentioned in the specifications, or vice versa, is to dows throughout the house to be 5" wide, with bead 
why-blow up the builder, or contractor, or what not. be executed the same as if both mentioned in the spec i- on each edge. First and �econd stories to have turned 
Color may be well or ill introduced, but it will violate cations and set forth in the drawings, to the true in- corner blocks. The bases to be 6' wide, moulded on top. 
the canons of propriety for you to study the physical tent and meaning of the said drawings and specifica- All to be of well seasoned and clear white pine. 
laws of color harmony. That is scientific, but it is low tions, without any extra charge whatsoever. Pantries.-Kitchen pantry to be fitted up with 
art. Magnificence or meanness of effect may be pro- Quality.-The whole of the work is to be executed in wide shelves on three sides as directed. Bed room 
d uced by the dimensions or quality of the materials a good, thorough, and workmanlike manner. All the closets to have one shelf with strips fitted with japanned 
used, but you must never study the anatomy of pro- material8 used to be of good quality, free from all de' hooks for coats and hats. Wash room to have strip 
portion, that would be scientific. The end justifies not fects impairing their strength or durability. The tim- with wardrobe hooks screwed thereto. 
the means, but the means the end in architecture." ber. except where otherwise specified, to be of good, Grading.-The grading will be done by the owner. 

If the above were true, arcbitecture would be desti- well seasoned hemlock. Mantels.-Put up shelves around chimney and sup-
tute of principles, and how can the application of the Sizes.-Plates and interties, 4"X4"; posts, 4"X6"; port same on brackets. 
knowledge of principles, which is the expression of art, I first and second floor beams, 2" X 8", all 16" on centers. Privy.-Build privy 4' 6 "X4' 6"X6' 6" high, of narrow 
exist without principles? Ah, but some writers will tell Rafters, 2" X 6" ;  valley rafters. 2"X8", 24" on centers; all beaded ceiling, and shingle roof; provide one small 
you art is above all principle, transcends all knowledge, studding, 2" X 4", 16" on centers; bridging, 2" X2'; ridges, window to slide, and finisb complete; put in batten 
and, therefore, it must be out of sight, invisiblE.', in- 2' x 8" ; and ceiling beams, 2" X 6". door hung and latched complete; ceil the overhead part 
tangible. Framing.--All the studding to be placed 16"on centers; and floor the bottom; put in seats, two large and one 

In truth, what shall a young man study who desires door and window studs, 2"X 4", doubled, including the small, these to have hinged covers, holes, and risers 
a fundamental knowledge of architecture? In the heads; all partitions to be bridged horizontally once complete. 
special course at Cornell University, the following sub- in their height with 2" X 4' bridging, well nailed at Bac7e Panels.-All the windows to have neat mould­
jects are mentioned : Building materials and construc- each end. Partitions coming over one another to rest ed stools and aprons. 
tion, mechanics, designing, shades, shadows and per- upon the partitions below, and not upon the floor beams. Painting.-Paint all the exterior woodwork usually 
spective, free hand and linear drawing, decoration, All floor beams to be bridged with one tier of herring painted, including privy, with two good coats of best 
photography, modeling, acoustics, Egyptian, Greek, bone bridging in center, well nailed at each end. The .. Atlantic" white lead and linseed oil paint; shellac 
Roman, Romanesque, Renaissance, Gothic. and mod- entire frame to be mortised, tenoned, and pinned to- all knots and sap before priming; and putty over all 
ern architecture, and the books from which to study gether with horizontal pieces 2" X 4", cut in on height cracks, joints, nail holes, and nail heads after priming 
them are: on first story 3' from centers, to nail vertical boards is done. Paint all tin-work with two coats of Prince's 

Ferguson's "History of Architecture," Viollet Le to. The trimmers, headers, and beams running under metallic paint, and the chimney with two coats. 
Duc's .. Discourses on Architecture," "The Principles and parallel with partitions to be doubled beams, well All the colors are to be selected by the owner. The 
of Design in Alchitecture," by E. L. Garbett, Wight- spiked together. All floor beams to be laid with crown- blinds will be painted at the factory. The whole of 
wick's" Hints to Young Architects," Lubke's" History ing edge up. and all studs to have hollow sides out. the interior work to be painted with two coats of such 
of Architecture," Wincklemann's "Ancient Art.," All sills to be halved at angles and corners, and the color as the owner may select. All the doors and 
Reber's "Ancient and Medirevltl Art," Stevenson's rafters to bE.' neatly fitted to ridge and plate valleys, saddles to be oiled, and the whole of painting to follow 
.. House Planning," Street's" Brick Architecture of the ceiling beams to be well spiked to side of rafters. immediately after the carpenters. 
Middle Ages," Gell's .. Pompeiiana, Photographic Prints Flooring.-First and second floors to be laid with 
of Greek and Roman Remains," Grote's "History of wide pine flooring. �" thick, well driven together and MASON'S SPECIFICATION. 

Greece," Ihne's "History of Rome," Pugin's "Gothic nailed to each and every beam. Excavations.-Excavate to a proper depth, as sbown 
Architecture," Parker's works on "Gothic Architect- Siding, Shingling, etc. -Do all necessary furring, on plans, for the cellar proper. which is to be about 
ure" and" Domestic Architecture of the Middle Ages," and shingle the vertical sides, where shown, with XXX 4' 6' below ground. Excavate for all foundations of 
Rivington's "Building Construction," Clark's " Build- 18" pine shingles; the bottom course to have rounded piers, etc., 2' 6" deep, and stoop foundations, 2' 6' deep. 
ing SupE.'rintendence,·' Barlow's "Strength of Mate- ends and to be laid not more than 5" to the weather All water that may accumulate during the excavation, 
rials," Stoney on "Strains," Shreve on .. Roofs." Prof. on 1" X2' laths, 5' apart. Cover the lower portion of th� from any cause whatever, to be removed at once, and 
Ricker on .. Graphic Analysis of Roof Stresses," Wood' huilding where shown with narrow tongued and groov- the prelllises kept dry. 
on "Resistance of Materials," Goodeve or Twisdew on ed Ys" boards, driven perfectly tight together. No Bl'ickwork.-Build up 8" cellar walls, of good hard 
"Elementary Mecbanics," Weisbach on "Higher Me- battens to be placed over joints. burnt brick (t.hose generally used in the vicinity), to 
chanics," Helmholtz on "Acoustics," Tyndall on Roof.-The valleys and gutters to be lined with the the full height of cellar, which will be seven feet in 
" Sound," Miller on "Essentials of Perspective," Day best I. C. charcoal tin, with all joints carefully sol- t.he clear, bricks to be laid in cement and lime mortar, 
on "Design," Japanese art decoration, Builders' dered. Do all necessary flashing around chimneys, mixed with sharp sand. Brickwork to have a course 
Edition of SCIENTIFIC AMERICAN, American .Archi- cheeks, etc. Shingle the entire roof with XXX 18" pine of headers in every seven, to be finished with struck 
tect. !1uilding, Carpentry and Bu

.
ilding, the

.Sanitary I shingles, laid on 1"X2" lath, not more than 5%" to the joints inside and out. All angles and corners to be 
Eng'tneer, Decorator and F'urn'l,sher, Mon'tteur des I weather. Put up, where required, 3" tin leaders, and perfectly plumb and the walls level on top . 
.Architectes, Hateriaux et Documentes, and latest works connect with drains where directed. Brick Piers, etc.-Build brick piers where shown on 
on electric lighting and house sanitation. Piazza.-The sills and bearing timbers for porches to plans, of good hard burnt brick. of dimensions indi-

In the opinion of the writer, who, if he were a gradn- be 3'X6", floor beams 3"X6', placed 20" from centers, cated. All piers outside to be excavated for at least 
ate of the Ecole des Beaux Arts, would be of the same notched into the sill and well nailed; the floors to be 2' 6' deep, and filled in with small stone and well 
opinion still, it is quit� possible to become an architect Ys" thick, 4%" wide, laid in paint, and blind nailed. hammel'fld down to a solid bed. 
without professional assistance, but he would advise a Steps to have 1�' treads and Ys risers; columns, Stoop Stones.-Put down stoop stones where shown. 
year of conscientious work and close application under I plates, balusters, ceiling. etc. , to be white pine, work- with foundations at least 2' 6" deep, filled in with small 
the kindly directing guidance of a practicing architect, ed and trimmed as per details; the piazza to be ceiled stones. On this lay flags, in two lengths, and 2' wide, 
as the routine of office work will be of great value. level on the under side witb 4%" beaded ceiling, Ys thick. I and of the full length of eacb stoop. Furnish and set 
The current architectural literature of the day is the The ceiling beams to be 2"X4". bluestone sills to the cellar windows. 
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akimney Flues, etc.-Build chimney ;Iue as shown on 

plans. of good hard burnt brick, with joints struck 
smooth, and capped with bluestone cap, S" thick, with 
hole cut through. 

Mason. 
Grading . . . . . . . . . . . . . . . .. . . . . . . ... . . . . . .  $60 00 
Excavation . .. .. • •• . . ... . . . . . . • .. . . ' • • 70 00 
Stonework . • • .. . • . .  . • • . • • •  . . . . . . . . . .. .. 425 00 

Fumish and set a thimble wheT6 directed. 
Vault. -Excavate and build privy vault where direct­

ed, 4' deep, and projecting back 2' in rear; this opening 
to be covered with a box neatly fitted. 

Brickwork and chimneys . . . • . •••• • • • •  • 225 00 
Concrete, cementing, etc • • • •• •• ••• • . . . .  100 00 
Lathing and plastering. . . . . .. . .  .. . . . . •  385 00 
Outside plaster . . .. .. . . . .  . .. • • .. • • . . • • . . 45 00 

Lath and Plastering.-The entive house to be lathed 
and plastered, except cellar, with one coat and hard 
finish; aU done ill the very best manner, and with the 
best materials. The mortar to lie at least one week 
before using. 

Oarpenter. 
Heavy timber ............ .. ......... . . 

Joists and fiooring ... ... . . ... .. . . ... .. . 
Studding and boarding .. ......... .... . 

400 00 
87000 
27500 

(Jenerally.-The mason will make an his work good 
after all other trades are done, and leave the building 
broom clean immediately after the plastering is fin­
ished. 

Shingling sides ... . ...... . ... ....... ... . .. roof ... . .. . . . . .  _ . . . . . . ••••••. 

Outside finish ...... ... . ............. . . 

" mouldings ... e • • • • • • • • • • • •• • • 

75 00 
175 00 
250 00 

50 00 
280 00 
8 2500 
250 00 
17500 
100 00 

ESTIMATE AND BILL OF MATERIALS. 

MASON'S WORK. 
No. II! 

56 yards excavating . ... ..... . . . . . . . $0 25 
8,000 bricks for foundations, laid • . . . . .  15 00 

7 outside pie1'B.. . . .. .. .. .. .. .. .. .. .. 2 50 
1 chimney ......... ........ .. ..... . 
4 bluestone sills .. . . . . . .. ... ...... 1 10 

356 yards plastering, two coat work.. 30 
Cistem, finished complete ... . • .  

CARPENTER'S WORK. 

2 2"X 8"X24'= 64 ft. 
2 2"X8"X 14'= 37" 
1 4"X6"X 18'= 36" 
1 4"X 6"X 14'= 28" 
1 4"X 6"X 16'= S2" 

S8 2"X 8"X 14'= 710 " 
6 4"X6"X 15'= 180 " 
6 2"X6"X20'= 1 20 .. 
8 2"X6"X 23'= 184 " 
8 2"X6"X 26'= 208 .. 
6 4"X 4"X 14'= 11 2 .. 
44"X4"X 12'= 64" 
1 4"X 4"X 18'= 24" 
1 4"X4"X 24'= 8 2" 
6 2"X6"X16'= 96 " 

275 2"X4"X12'= 2, 200 .. = 4,127 feet 
hemlock 
timber .. $15 00 

850 ft. vertical siding.. .. . .  .. .. . .  ... . 30 00 
11,000 18" pine shingles.. .. .. . . .  .. . .... 4 50 

SOO 1"X 2" shingle laths ....... . , . . . . . 4� 
1 turned piazza column ........ . .. . 

10 ft. piazza rail ...... ........... . . 

1 short column . . . . . . . . . . • • . . . . . . .  

4 piazza brackets. .. . .. . .. . . .. . . . . 
100 ft. water table ... .... .... . .. . ... . 

100 "band COU1'Be . . . . . . . . . . . . • . . • . . . 

8 smaJl comice brackets .......... . 
160 ft. main cornice. ... .... .. . ... . 
100 .. of tinning.. ... . . . ...... .... .. 
SO " "3" leader ........ ........... . 

2 sets of steps, complete, ready to 
put up ................. ....... . 

10 ft. lattice under stoops .. ...... . 
60 .. piazza ceiling..... . .. ....... . 

60 .. fiooring .............. . 
4 cellar windows, complete .... ... . 
7 first story windows, complete, 

with blinds ................... . 

8 second ditto, ditto . . . • . . . . • . . . . . .  

1,000 ft. fiooring. . . . . . • . . . . . . . . . . . . . . .  

12 doors, complete, with trim· 
mings ........................ .. 

225 ft. Burbase .... ................. . 

Main and cellar steps, complete, 
with ceiling and rail. . . . . . • . .  . 

Shelving, kitchen pantry .. ..... . 
two closets on second 

story ... ....... .... . .  
3 shelves around chimney . . • • . . . • , 

Pump and sink, complete ..... . 
Labor for all carpenter work ... . 
Incidental items, jobbing, ete . . •  

SUMMARY. 

55 
4 
5 

50 
20 

6� 
10 

20 
8 
3 

'700 
'7 00 
80a 

8 00 

$1400 
1 20 00 
17 50 
1700 
2 40 

106 SO 

Sashes and frames ...... ............. . . 

Doo1'B, frames, and trimmings . . • . . • • • •  

Outside finish. . . ... . ... ... . . . . ... . ... . 

Staircases complete ...... . ...... ... .. . . . 

Mantelpieces . . . .. . . . .. . .. . . .. . . . .. . . . . 

Tinning, gutters, conducto1'B, etc . • • • . .  

Plumbing ... . .. .......... . .... ... . ... . 
Painting, papering, etc . . • . . . . . . . . . . . . .  

Incidental items . . . . . . .. .. ... . .. . . . . . . 

7500 
420 00 
300 00 
170 00 

40 00 Total . .. . ... . . . ... . . . .. . . ........ $5,000 00 

$317 7 0 I Mr. Hoppin, the archItect of this house, has a very 
extensive practice in Rhode Island, Connecticut, and 
elsewhere. 

Among the buildings for which he is responsible are 
the Union chllrches at Fruit Hill, R. I ,  and But­
tonwood, R. I. ; the Episcopal churches at Warwick 
Neck. R. I., Compton, R. I. , Apponaug, R. I. , Abing. 
ton. Conn., and Rive1'Bide, R. I. ; the residences of 
Bishop Clark, of Rhode Island, Mortimer Hartwell, 
Esq., Henry C. Bowen, Esq., and a large number of 
other extensive and important erections. 

SPECIFICATION. 

MASON'S WORK. 
Loam.-Take off, remove, and pile on lot where 

directed, all turf loam from under building and for 
20 feet around same 

Exca'Oation.-Excavate, remove, and pile where di­
rected on lot. all soil, gravel, clay, loose stones, etc., 

$61 91 for cellar to house, as shown, and for trenches, piers, 
25 50 and foundations. 
49 50 I Trenches for walls to be dug 6' below cellar bottom. 
18 50 On outside of cellar all trenches to be at least 8' below 
2 25 grade. 
5 00 Footings.-Bed on solid bottom, a footing COU1'Be of 
1 25 good levele1'B under all wans, chimneys, piers, and 
1 20 foundations. 
400 Oellar Walls.-Build cellar walls and foundations as 
5 00 shown, of good ledge and field stone, showing rough 
4 &0 rubble on outside, an to be IS' thick, and in haJf and 

8 2  00 half mortar up to sill. Rubble to pe rough, with care-
6 50 fuUy bonded joints. 
800 Wall Drain.-Dig a trench from outside foundation 

walls 6' below ceUar bottom, and fill with broken 
600 stones. Upon this put smaller stones, then hay, and 
2 00 fill up over with dirt. Level up all around house with 
1 SO pitch away from house. At southeast corner of drain 
1 80 dig trench from drain, with good pitch for 50 S E., 
6 00 and fill in same in the same way. 

Oementing Oellar Bottom.-Cover the whole of cella.r 
49 00 bottom with a layer of cement, composed of two parts 
56 00 of sand to one cement. Lay even to a depth of 
3000 2' thick. Also cover \vhole piazza fioor with same, 8' 

thick, and with good pitch, to outlet marked. 
48 00 Oistern.-Excavate for and build a cistem 6'XS'Xto' 

6 75 deep, also a cesspool of same size and material. Both 
to be of stone laid in lime mortar, and thoroughly 

26 00 cemented both on bottom and sides. Build 8' brick 
8 50 arch over top of each, with manhole, with iron rim and 

8 00 
6 00 

25 00 
250 00 

60 00 

$79546 

cover. 
O'Oerjlow from Oistern -One inch below inlet of 

water to cistern put in 8' tile drain pipe, and dig trench 
and lay a line of 8 "  tile pipe from same to grade with 
pitch from cistern to W. or S.W. of house. Protect 
outlet by heavy wire netting. with tile rim over end of 
pipe at grade, to keep out dirt, etc. 

Mason's work ....... . ... . . . ............. $317 70 

Oaps to Btone Posts.-Furnish and put on with 
cement two terra cotta caps to front stone posts, and 
allow $25 for same. Carpenter's work ...... . . . .. . ..... . ... ... 795 46 

Painting . . . .. . . . . . . .  . .... .... . . .. . . . .... 60 00 

Total . . . ...... .. . ...... . ... . . . . ..... $1,173 16 
...... 

A FIVE THOlTSAND DOLLAR B.ESIDElICE. 

This picturesque and attractive residence was de­
signed for Mrs. W. B. Chapin, of Pomfret, Conn., by 
Howard Hoppin, architect, of 53 Westminster Street, 
Providonce, R. I. 'l'he treatment of the elevation is 
most pleasing, the arrangement of the roof lines pro­
ducing a very gmceful effect, while the dwarf stone 
wall surrounding the piazza gives the whole design a 
very substantial and superior appearance. 

The cost of the house is estimated at $5,000, made up 
as follows: 

Drains.-Lay a 4" tile drain from 6" above ground, 
where shown. to cesspool and connect same. Put in Y 
branch where shown, and lay a 2' branch from same to 
waste from kitchen sink. At S. W. corner of house lay 
a line of 4' tile pipes to join conductor to cistem. Both 
lines of pipe to be carefully and securely laid with close 
cemented joints. All joints to be wiped out as each 
pipe is set. 

Ohimneys.-Build chimneys as and where shown, of 
any good hard body brick acceptable to architect. 
The brickwork showing outside of house to be selected 
to even color and laid in red mortar. 

Outside Plastering.-Provide and put on outside 
plastering. half lime, half Portland cement. Same to 
be carefully put on as directed by architect. 

Direplaces.-Build four fireplaces, as and where 
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shown, of same brick, selected to even color and laid 
in red mortar with brick hearths. Flues to be 8' X 12', 
parged up full length. Exterior of chimneys (inside of 
house) to be plastered up full length. 

Thimbles.-Provide and set 6' earthenware thimbles 
into fiues extending from inside of fiue to face of plaster, 
and no farther. 

Lathing.-Lath both walls and ceilings of first, 
second, and third stories, also laundry and cellar, with 
good spmce laths, securely put on. Plaster the whole 
of the above with a good heavy coat of hair mortar, 
carefully put on and evened off. When this coat is dry, 
go over the whole with a good even coat of lime putty, 
leaving the whole even and clear • 

Furnace.-Set a portable furnace (supplied by car­
penter) in best manner on cement floor, no brick. 

Whitewashing. -Whitewash whole of cellar walls 
and ceiling (except laundry), and leave same clean and 
white at end of job. 

Lead Flashing.-Carefully flash with lead (supplied 
by carpenter) around a.ll chimneys. 

Btone Bleps.-Fumish and set at front of piazza a 
fiight of granite steps as shown. To be dressed off with 
hammer, squared, and set with slight pitch to front. 

CARPENTER'S WORK. 

The whole of the timber for framing to be of good, 

sound quality. free from shakes, sap, and other defects. 
Sills, 4'X6'; girde1'B (two), 2'xS", spiked together; posts, 
4" X 6"; plates, 4' X 4'; studding, 2' X 4" and 2' X 8' 
(inside) ; fioor joists, 2' X 9", set 16' on centers ; rafters, 
2' X 9", 24' on center; studding to be doubled at all 
openings, studs set 16' on center. 

Orossbridging.-Crossbridge both floors through 
length of building in two lines, in secure manner. 

Oo'Oer.-Cover all roofs, sides of building, and floors 
with J1I' hemlock boarding, laid close and securely 
nailed. 

Paper.-Before laying upper floors and before putting 
on outside finish, cover fioors and outside boarding 
with a thickness of good heavy sheathing paper laid 
close, with edges overlapping. 

Bhingl'lng.-Cover all roofs and sides of building as 
shown with good clear butts sawed cedar shingles, laid 
with lap of 4" on roofs, 4�' on sides. 

Lead.-Fnrnish sufficient 4 lb. lead for mason to flash 
around chimneys. 

Flashing.-Lay aU val1eys of roofs, also on all hips 
and ridges, with good tin, and extend on valleys S" on 
both sides. CarefuUy fla.sh with tin on all joints of 
roofs, and of roofs and sides. and lay good strips 
over a.ll exposed doo1'B and windows, and leave the 
whole water tight. Shingles valley to be close. 

Roofs -To be looked over carefully at end of job. 
To be left clean and tight, and warranted so for one 
year from completion of work. 

Gutters.-Provide and securely put on good tin gut­
te1'B to roofs, as shown, with good pitch to outlets. 

Oonductors.-Provide and put on 8" tin conductors. 
Pipes from connection with gutters to joint with tile 
pipes to cistem. 

Furring.-All plastered ceilings to be furred, also 
over stone walls of laundry. 

Upper Floor.-Lay a first quality upper fioor J1I" 
thick. Matched Norway pine on whole of first story. 
To be blind nailed. and no boards wider than 5". Other 
parts of honse to have upper fiooring of matched J1I" 
spruce of good quality. Laundry to have J1I" hard 
pine fioor, on strips over cement, matched. 

Thresholds.-'ro be of hard pine J1I" thick. 
FTames.-All window and door frames to be of good 

quality white pine. 
Bashes.-Make, �laze, fit, and hang aU sashes f('lr 

building of sizes and shapes as shown, of good white pine 
1�" thick. Cellar windows to be hung at top. with but­
ton and hook, complete. Four sashes of west bed room 
to be hung at �de with bolt and hook, as per details. 
All other windows to be sliding sashes, catch fllstened. 

(Jtass.-For whole of building to be of first quality, 
free from spot and stains. 

Door., -Doors of fi1'Bt story, front hall, vestibule, 
library, and dining room, and doors opening into same, 
to be moulded. All other doors chamfered. All to be 
stock size and finish. Vestibule and front doors to be 
gotten out to details. Front door, 1�" thick. Ves­
tibule doo1'B, :tM" thick. Back door and cella.r door, 
1:l4" thick. Other doo1'B, 1�" thick. 

Hardware.-Fnrnish and put on aU butt locks, 
knobs, latches, bolts, handles, catches, etc., etc .. to 
doors and windows of whole houAe. Locks to be strong 
and of good make. Allow the sum of $1.75 per door 
for trimmings, to be selected by architect. 

Cutting and Jobbing.-Do all :p.ecessary cutting, job­
bing, and boxing for plumbing, mason, and hot air 
pipes. 

Inside Finish.-For whole house to be of Norway 
pine of fi1'Bt quality. Casings and bases to front haU, 
vestibule, library, and dining room to be moulded with 
simple member, as per details. All other finish to be 
perfectly plain. Casings, 4" wide. Bases, 7" wide. 

Oellar.-Build coal partitions, where shown, of 1�" 
spruce plank, securely braced about 4' high. Partie 
tions of laundry on outside. to be shea.thed on cellar 
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side up to cei ling with Ys" spruce, also under stairs for and through same to pump at sink ; from pump run a Joints.-All joints of iron pipe to be careful ly  calked 
closet. ;!i' lead pipe straight to tank in second story and o ver with lead. All joints of lead pipe to be wiped. 

Laundry. -Build table, as shown, of good white pine, top of same. Trimmings. -All trimmings and screws of bath room 
He thick. Pu1np .-Snpply and put in a first quality force to be brass nickel plated. All other trimmings to be 

Stationary Tubs. -Build and set up three wash pump, of make selected by owner, and connect same brass. 
tubs, where shown, of 1 �" pine plank, with 10" back, with supplies as specified. Back .. ,iir. -From upper bend of trap at laundry 
board over in best manner. Tanks, etc. -Line tank with 4 lb. lead, in the best tubs to run a line of 2' iron bent pipe, straight up and 

Finial.-Furnish and put on a finial, selected by manner ; cap other arm of l>ranch cock under pump, to connect by easy bend to main, 4' waste above all 
architect, at a cost of $ 15. and to join to second line of supply from a well if that fixtures. Connect same with upper bend of W. C. 

Wire Netting for Outside Plastering.-Upon Ys '  fur- is put in. (Supply from well to be put in by owner. ) trap, and with trap of bath tub, in best manner for 
ring strips nail heavy Yz' mesh wire netting, as per de- Waste. -Provide and put in a 4' line of iron soil pipe back airing. 
tails for outside plastering. from connection with the tile drain outsid6 of wall -----_e_' ..... , ... ------

Closets.-To be fitted np as shown, all closets texcept under cellar fioor, with qnarter bend to Y branch, and A COTTAGE ON RIVERSIDE PARK, NEW YORK. 

clol1let of kitchen) to have 1 2  double wardrobe hooks. from same straight up to water closet, with branch for The Riverside Park, New York City, occnpies a nar' 
Tank. -Build and put up a tan k  in third story same, and from thence straight up to and through roof row strip of land on the edge of the Hudson River, ex­

where shown, of 1�' pine plank, securely made, I.'ize 2' and for one foot above, and securely connected and fiash- tending from 72d Street to 124th Street. The river 
X 3' X 2' deep. ed at roof ; provide and put in a 2' iron waste pipe from views are magnificent in all directions. The city 

Stairs.-Stairs from first and second stories as shown connection with the tile drain outsille of w:lll under cel- ' builti ing lines extend to the edge of the Park, an(t 
with rail and balusters between, all to be buildings fronting thereon may be said 
of hard pine, of following sizes : Posts, 5' " _ _ to stand within the Park itself. Proba· 

§1::E::Zi{�;��1�� :?Jr���. _ �;�;:t;?E!g�:��� 
plain rail and square balusters of hard dwellings have been erected. One of the 
pine. Treads and risers, Ys '. few is the residence of Mr. George Noakes, 

Steps. ·-Build outside steps as and a sketch of which we give. It is admira-
where shown of hard pine. bly located at 113th Street, fronting the 

Fresh .Air Inlet.-Partition off cellar Park, which it overlooks, and from its 
window as shown, and provide and put windows and balconies the prospect is 
in same a galvanized iron fresh air box, grand. The broad bosom of the Hudson 
about 18' X 24', with " damper " to fur- River appears in view in all directions, 
nace. giving the impression of a great lake. 

FurnactJ.-Supply and set a Chillson The house is built of granite, and was 
portable furnace, No. 8, where shown, designed by A. B. Jennings, architect, 
with good sized japanned registers in po- New York. 
sition and floors as marked, and con- -o:-. � _  --............ _.---
nect same with furnace as marked, care �'Ol;-'!"E:·:.·:",·:"�"." This de����or��u:'!�h a stable 
being taken to protect woodwork from 

_ _  ._:::�j��il:::.::",-_. adjoining, is rather pleasing. It is from 
hot air pipes or fnrnaces, where nearer a recent issue of the Sanitary Engineer. than 2' from same, by covering wood DESIGN FOR A STORE AND STABLE ADJOINING. e • •  
with bright tin. CARRIAGE HOUSE AND STABLE. 

Outside Finish.-All outside finish to A friend in New Hampshire sends us 
be as per details, and to be of first quality white pine. ' Jar  to kitchen sink ; to have Y at kitchen sink, and pipe this sketch of the building, which stands near a little 
Balusters of porch 2 square. Floor of porch to pitch to run to and through roof, for vent, flashed and made grove in a picturesque location. The walls are double 
1%' to front. Under side of overhangs on south and tight like main 4' vent. 

. 
boarded and battened. In place of clapboards, pieces 

west sides and overhf>.ads of porches to be sheathed Supply from Tank.-Run a %" lead supply pipe of birch and pine are nailed to the outside, as 'shown 
with Ys' Norway pine. from tank to bath room, thence to supply service tank in the picture. The pieces were cut 18 inches long, 

Blinds.-Furnish and hang securely outside half to W. C. by %' pipe and fioating ball cock. Supply and split. This covering gives a neat and rustic 
swivel white pine blinds to all windows, except those tnb by ;!i' branch and bowl by Yz' branch from same. appearance.-Rural New- Yorker. 
in cellar. From bath room run to kitchen sink a %" pipe with %' • ' . ,  • 

Bell.-Furnish and put on a brass pull at hall branch to tnbs in laundry, and with %' supply to The S l i v e r  Birch. 

front door, with all necessary wire, cranks, etc. , to bell boiler in kitchen. Tank to have %' tell tale to kitchen I have often felt surprised that this tree should not 
in kitchen, and to leave all in good working order. sink. be more extensively planted in pleasure grounds, 
Pull to match trimmings of front door. Boiler.-Provide and put. in a first quality copper parks, and on large estates generally than it is. In 

Mantel Pieces. -Make and put up mantel pieces in boiler of 30 gallon capacity, supplied from tank as manner of growth it is so gracefnl, so distinct from all 
front hall, library, and dining room, and put up shelf specified, and connected by ;!i" brass pipe in best man- other forest or hardy trees, as to render it eminently 
over fireplace in second story bed room as shown. All ner, with water back in stove. Boiler to supply fitted for purposes of isolation. A large well-developed 
to be gotten out as per details and to cost $100 finished. kitchen sink, laundry tubs. and tub and bowl in bath tree, so placed that its natural habit is fully displayed, 

(}lass Partition . .. -Make, glaze, and fit a glass parti-; room, and from highest point of same to return to and forms a very pleasing feature in the garden landscape, 
tion to back porch, with door as shown. over tank in third story for exhaust. not only when in full leaf, but also during the winter 

Bath Tub, Bowl and W. C.-Seat and riser of W. C. Bath Tub.-Provide and set a first quality tin lined months, when, denuded of foliage, its characteristic 
to be h ung. Bowl to have cupboard and door. copper bath tub in bath room, supplied by ;!i' cold features are more fully revealed. The graceful, spray­
Sheath around bath room with Ys '  Norway pine np to and hot water, and with 1�'  lead waste by S trap I like, pendulous growth and silvery bark show up 
line of rail on level with top �f marble backing over · directly to main waste. charmingly against the fresh bright turf of a well kept 
bowl. All wood for same to be of Norway lawn, a tree dotted here and there about 
pine. pleasure grounds doing much toward rc-

PAINTER'S WORK. lieving them of their sameness, and, 
Outside. -Give all shingles (except where evergreens are largely employed, 

roofs) outside one coat of Cabot's creosote the rather som ber aspect during the dnll 
stain of n umber selected by architect months of the year. There are, however, 
(probably No. 3·n). Give all trimmings, a variety of ways in which the silver 
wood filJish, blinds, gutters, conductors, birch might be employed. It has a very 
etc. , outside two coats of first quality pretty appearance when so placed among 
paint, in such color as the architect may coniferous trees and evergreen shrubs 
direct. Under side of porch roofs and that they form a background to it, in 
overhangs to have coat of boiled linseed such a manner that the head of the birch 
oi l. with yellow stain in it. Hard pine stands out clear and well defined, while 
outRide to have good coat of raw linseed the white stem is, as it were, framed in 
oil. verdure. In parks, good use might be 

Inside. -Give all sashes inside, and iron made of this tree by grouping it here and 
and lead pipes, etc. , i.J?side, two coats of there in snch a manner that the bright 
first quality paint, of such color as the stems would be distinctly visi ble when 
architect may direct. All other wood- the foliage was oil. I may mention , how-
work to have two coats of shellac. A CARRIAGE HOUSE AND STABLE OF MODERATE COST. ever, that there is considerable variety 

Front Stairs.- To have coat of good among the silver birches. some having the 
filler and three coats of shellac, all rubbed down with Water Closet.-Provide and put in a first quality bark milch more silvery than others, and baving con­
pnmice and oil to dead finish. " National " water closet, supplied from service tank by sequently, from an ornamental point of View, a much 

Wall Paper.-Furnish and hang wall paper with chain pull throngh 134" lead pipe, and with waste by 4' higher value. It is a pity that seeds should be saved 
borders, etc. , as selected, on walls amI ceilings, as di- lead trap to main 4" iron soil pipe. from inferior varieties . -J. C. , the (}Q1·den. 
rected. Allow the sum of 75 cents a roll put on for Bowl.-Provide and set a good porcelain wash bowl 
said papers and borders. The walls and ceilings of ves- where shown, with hot and cold supply as specified, and 
tibule, front hall, coat closet, library, dining room, with l�" lead waste by S trap to nnder side of trap of 
second story halls, dressing room� three bed rooms of bath tnb. Bowl to have marble slab and back pieces 
second story, tower bed room of third story, and on each side, 8' high. No countersinking. 
closets opening out of same, to be papered. Kitchen Sink.-Provide and set in kitchen where 

Give t.he walls and ceilings of kitchen, pantry, china shown an iron sink about 2' X4' with hot supply as 
closet, back entry, first story. bath room and closets specified, and with cold supply throngh double cock 
opening out of all, two good coats of first quality paint, by pump, with 1�' waste to 2' iron waste by S trap. 
in colors selected by architect. Laundry Tubs .-Connect with laundry tubs in best 

PLUMBER'S WORK. manner, with hot and cold supplies as specified, and 
Supply.-Run tin lined lead pipe. �' inside, from with 2' lead waste by S trap main, 4' waste from bath 

cistern to a double branch cock under kitchen sink room. 

Plans and Specifications. 
Full plans, specifications, and sheets of details, com· 

plete, ready for the builder, may be obtained at this 
office, for any of the structures illustrated in thiR 
pnblication. We also prepare plaus for buildings of 
every description, including churches, colleges, schools, 
stores, dwellings, carriage houses, barns, etc. 

We are assisted in this work by able architects. 
Terms moderate. MUNN & Co. 

361 Broadway, New York. 
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128 JUNE, 1887. 
DWELLINGS AT EVANSTON, ILL. The tops of these pipes ought to be left perfectly free In ml estimation, based upon experience and careful 

In the Building Budget for April we find a very . and open without cowl or ventilator, which not only examination of good work, the best sizes and weights 
pleasing group of semi-detached dwellings, which we aggravates the circulation of air. but a1Jords a good of leael waste pipes for the different fixtures are as 
here reproduce. They are of moderate cost, but sub- place for the accumulation of hoar frost, by the warm follows :  
stantial in structure and appearan�e. It is pleasi ng to air from the drain in severe cold weather. I know of For sinks-kitchen, scullery, and pantry-l� inch, 3 
note how rapidly the erection of handsome dwellings an instance where the cowl was so incased with ice as I pounds per foot. 
is progressing in Evanston and neighboring places. almo�t to make it air tight, and the result was the si- I Bath tubs, 1� inch, 3 pounds per foot. 

• , • , • phoDlng of a number of traps. Col. Waring says that Wash basins, 1� inch, 2% pounds per foot. 
The Architect and House Drainage.· all vent pipes, of what�ver size. ought to be increased Row of basins.  1% inch, 3 pounds per foot. 

It is very evident that the most important part of an two sizes as they pass through the roof, and . by ex�ri- Urinals, 1% inch , 3 pounds per foot. 
architect's labor is that which concerns his client's menting, it was found that a universally effective All waste pipes should have a sufficient fall to insure 
health and comfort ; therefore, the architect ought to increase of the movement of air is secured by increas- the running off of all water and leaving them stand 
be familiar with all the details of his work ; for on ing the diameter of the pipe at its upper end. empty. Avoid long horizontal runs by placing fixtures 
him rests the responsibi lity for the healthfulness, com· It is also a well known fact that every deviation from as near as possible to the vertical lines, and keep them 
fort, and cost of the work over which he has charge, the straight line obstructs the current by Increasing open and above ground or floor. No pipes should be 
and in a degree for the general standing or rank of the the friction. Therefore, the cap, or bend , or cowl, one concealed behind anything but a hinged caEing, or, if 
art of plumbing throughout the country. or another of which is almost always used, is of no real under the floor, provided with a continuous support 

In planning for a house, some of the first and most utility in a high wind. and is an absolute obstructor on boards witl;l proper grade, and the boards covering 
important details to be considered are its location, during light winds or calms. The best results will them screwed down for examination or repairs. 
character of the subsoil, construction of foundation, always be obtained by running the soil pipe straight All jointing of lead wastes should be made by wiped 
and means for preventing dampness of walls, properly up to a certain elevation above the roof, more or less joints and connected to the iron with a brass ferrule 
lighted cellars, ventilation. drainage, water supply, according to the exposure. and leaving it entirely open or sleeve, soldered to the lead pipe and then thorough­
arrangement of plumbing fixtures. the instant re- at the top ; or, to prevent accidental or intentional ob- ly calked into the iron pipe with molten lead. 
moval and proper disposal of water after it has per- structions, where it is likely to occur, the ordinary There are some fixture and waste pipes that to con­
formed its d uty, being then fouled and mixed with spherical wire basket should be inserted into the nect them with the drain would be very apt to cause 
excrement. greasy matter from the kitchen and pantry mouth of the pipe and securely fastened. serious results. For instance, the refrigerators ought 
sinks, after its use in the bath tubs, wash basins, etc. The horizontal drain in the cellar ' should be sus- never to be connected dire"tly with any drain or sewer, 

Our time will not permit taking up all these in detail, pended from the ceiling by strong wrought iron double but may waste into a pail or zinc pan movable by 
as they should be, in the few evenings you have set hangers, dogged to the timbers at least every ten feet ; hand, or into an open sink, or the open air. Large 
aside for this subject, but I hope in a general way to· or, if alon� foundation walls, supported by brick piers sizes, say for hotels. where it is impossible to do other­
cover as much ground as possible, offering a few sug· or strong wrought iron rests driven well into the wall wise than waste into a drain, they should first waste into 
gestioD8 as to the Illechanical execution, construction, between the joints. an open pan or cup below the water line, and that be 
latest sanitary ideas. and most improved fixtures in, The vertical line of Boil and waste pipes ought to be connected to the drain by a deep sealed trap . A stop 
side of a building. For this purpose, let us suppose supported at their base by brick piers or stone posts, to cock may be placed in this pipe, so that when not in 
that the site has been selected and the building so far carry their weight, and not depend on the frail clamps use it can be cut off from the drain, independent of 
advanced as to receive, trap. 
probably, the first thing Overflows from tanks, 
to be located and con -, . drip pipes from safes and 
structed-the drain with fioor linings, sediment, or 
its trap and fresh air inlet. waste pipes from boilers, 
This should be four inches must never be connected 
in diameter, of extra heavy under any circumstances 
tar-coated, cast iron pipe, with the drain. The for-
very rarely more than five mer can be discharged into 
inches, with a fall of at the gutter of the roof. an 
least one-fourth of an inch open sink, or the open air. 
to the foot, either sus- This case only applies to 
pended from ceHar ceiling storage tanks for drinking 
or along the foundation and cooking purposes. 
wall unless there are fix- Water closflt tanks are 
t111'es in the cellar. In this provided in themselves to 
case, it is not advisable to overflow into their bowls. 
bury it all below the floor. Drip pipes, or, in other 

Iron soil or drain pipes words, tell-tales, which 
should not be made too they are, should terminate 
light, for a number of rea- just below the ceiling of 
sons. They do not possess the basement or cellar, 
the required strength. It either with end leU open, 
is impossible to cast them or, perhaps, a better way 
with any degree of even- - A � � '" q. . ._---'_ , is to turn the end up, 
ness in thickne�s ; one side forming a trap, and then 
may be one-sixteenth of SElII-DETACHED DWELLINGS, EVANSTON, ILL.-A. 11. F. COLTON, ARCHITECT. caging a rubber ball on 
an inch thick, while the top. This is merely to cut 
other would possess its o wn thickness with that which which are very commonly used by some plumbers. off the circulation of air from the cellar, or the odors 
is wanting or taken from the other side. When cast so The settlement of soil pipes has very often caused from cooking in the kitchen rising through this pipe 
thin, they are as hard as chilled iron, and about as serious trouble (in good work every other way). by the into the rooms above. 
brittle and difficult to cut as glass ; a slight blow with neglect of the workman giving it the proper support Boiler wastes, or the sediment pipe, can discharge in­
a hammer or knock would crack and splinter them in at its base during its construction. In jointing cast iron to an open sink if convenient, or in place of this, and a 
atoms. They are more likely to have sand holes and, pipe, the spigot end of one pipe must enter as straight simpler way, is to insert a common hose bib or faucet 
on the whole, are utterly untrustworthy at all times. as possible into the hub end of the next, to secure a into the cold water or lower pipe leading from the 
The additional cost of extra heavy iron is only for the perfect joint. In any change of direction in a line of boiler to the range. 
iron-the labor remains the same. pipe, . the proper bends must be used, of which there 

The trap should be located just inside the cellar wall, are encugh varieties in the market to form almost any 
or outside the house in a man hole w ith a fourth inch angle. 
fresh air inlet branching from it as close to the inside On one of my inspections not long ago, I found a 
of the trap as possible, to secure a free circulation of joint so calked as almost to close one side of it, which, 
air throughout its entire length, and carried outside of course. must be ' i mperfect, for though the lead did 
the house two feet above the surface of the ground, completely fill the joint, it was impossible to calk it 
away from windows . tight at the contracted part. In making these joints, 

It is a common practice here in Philadelphia. as well a gasket of oakum or hemp should be well rammed 
as in New York and some other cities, to locat� the in first to about one-third. its depth, to prevent the 
fresh air inlet at the edge of the pavement or at the molten lead from running inside the pipe-the rest of 
face of the curb, and covered with a perforated plate. the space filled with soft pure lead and thoroughly calk­
They are sometimes closed for days in bad weather by ed, or about one pound of lead to every inch diameter of 
snow and ice, and I have not the least doubt that some pipe. In a residence in Boston a few years Rgo. in apply­
of them are closed, or nearly so, the year round by ing the water test, I found that almost every joint leak­
mud and rubbish. When this occurs, their usefulness ed more or less throughout the whole system, owing to 
and security cease. The proper place is certainly the fact that the plumber, either by mifltake or 
above the surface of the ground, and not too near economy. used old lead mixed with tin. zinc, . or some 
windows or doors. other hard metal in making the joints, which, of course 

All branches entering this drain should he made was so hard as to prevent his calking it with any degree 
with Y-fittings, and never with T's. All vertical lines of safety without bursting the hubs. These joints can 
of floi l and waste pipes should be turned at their base and should be made tight without the use of putty or 
to a horizontal one with long � or 1 bends of a large paint. I would suggest that they never be treated with 
radius and running in the most direct and straight line cements of any kind, but left exposed. showing the 
to and through the roof, full size, above the highest marks of the calking tool in the lead, and after the lead 
point. remote from the windows, ventilators, and wastes are calked into their respective branches, sub­
chimneys. If alongside the chimneys, keep the soil ject the whole system to a water or peppermint test, 
pipe well below the top, on account of a down draught, and inspected by the superintendent or engineer. In 
which has been known to occur quite often in practice, passing through the foundation wall, the opening 
especially in the unused flues for open fireplaces. should be enough larger than the outside diameter of 

• Address by Geo. F. Brown, sanitary engineer, before the PhUadeJ- the pipe to allow the walls to settle without crushing 
phia Chapter of Junior Architects. or deflecting the pipe. 

FIN AL RULES. 

All flxtures should be located as near as possible to 
the soil pipes, both for economy and safety. On the 
score of economy, the saving should be in quantity, 
and not in quality. Concentrate all plumbing 
on each floor as near to the vertical line of soil 
pipe as possible. and make one stack of pipe answer. 
Secure the utmost simplicity consistent with need­
ed convenience. One soil pipe with one bath 
and two closets, all of the very best, will answer the 
necessary uses of a large family, and will be safe Two 
stacks with half a dozen closets and baths. if as good, 
will cost vastly more and will be less safe. 

On the score of safety, one stack will be more regular­
ly used and flushed than two, consequently cleaner. 

Secure an absence of drihbling streams, and use fix­
tures that produce the most copious flushing when 
used ; the freest possible circulation of air in all parts 
of the system, except so near traps as to evaporate their 
seals ; the absence of all avoidable casing, and above 
all get all the wastes completely out of the house before 
they begin to decompose. Let the water closet be as 
smooth and plain and fair as a new egg, and the waste 
pipes stand empty when not in use. 

• a . a .,  

A CORRESPONDENT of the Count1'Y Gentleman tells of 
butter pressed in a mould so as to look exactly like a 
large fine strawberry. One of these berries was put by 
the side of each plate, and an extra supply stood in the 
center of the table on a fruit dish. Gilt edged butter, in 
such fancy shape, should sell for high prices. 

© 1887 SCIENTIFIC AMERICAN, INC.



JUNE, 1 887. 
A DWELLING FOR THREE THOUSAND DOLLARS. 

This attractive little residence was erected a short 
time since at Portsmouth . R. I. , from the designs of 
George W. Cady, architect, of 164 Westminster Street, 
Providence, R. 1. . at a cost of rather less than $3, 000. 
The rooms, as shown by the plans, are spacious and 
conveniently arranged. and there is a cellar 7' (;" deep 
under the whole bui lding. 

The foundation walls are of .. Danvas " brick, laid in 
black mortar. and the chimneys and piers are carried 
up in the same way, The main roof is shingled with 
first quality Eastern shaved shingles. The corner 
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boards are 6J8 ',  base Ys ', band U" ,  and boarding be­
low band �" .  The sizes of the main timbers are as 
follows : Sills and posts, 4' X I) " ;  cross beams, 6" X S" ;  
joists, 2" X S' ; rafters, 2 " X 4' and 2 " X 8 "  ; main rafters, 7 "  
X 2 ' ;  hip and valley rafters, 2" XS',  and ridge, 1 " X S'. 

The front staircase is executed in hard wood, and has 
a tread 1%' thick, risers :W ,  strings 1%', rail 2" X4 " , and 
posts 4' X 4" ,  The back staircase is of hard Sout.hem 
pine . The dining room and library are finished in 
pine, and the sitting room in ash, with 5" bases, 7�� '  
trim, and 2' moulding. 

The wate1' closet apparatus is the " Bartholomew, " 
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1 29 
and the sinks the . •  Miller " variety. The exterior of the 
house is painted with Johns asbestos prepared paint, 
of the following tints : sides and gables, red ; main 
build i ng, l ight drab ; wp.ather boarding. dark drab. 

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

dwellings, barns. schools, churches, and works of every 
kind are executed at the SCIENTIFIC AMERICAN office 
on very moderate terms. IN e can also furnish plans, 
details, and specifications for any of the buildings illus­
trated in this publicl.l.tion. Munn & Co. , 361 Broadway, 
New York . 
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A RESIDENCE AT ORAJrGE, OW JERSEY. 
In a recent number of tbe Builder and Wood- Worker 

we find an elevation and plaDs for a comfortable look­
iDg bouse, which we herewith preseDt. Messrs. Stuck­
ert & Dietrich, of this city, are the arcbitects. Tbe 
bouse has a frontage of 48 feet. The principal dimeD­
sioDs are : Parlor, 14X 19% feet ; diDiDg room. 15X 17 ; 
kitcbeD, 11 X 16 ; middle bed room, 15 X 15 ; left froDt 
bed room, 15% X 18 ; right iroDt bed room, lIS X 21 ; back 
bed room, 12X 17. 

. 1 . , .  
Failure of 'he New York Pl umber.' Mrlke. 

Tbe long strike of the journeymen plumbers of New 
York city has at last beeD declared off. The strike began 
September 1 , 1886. and has 
beeD OD siDce that time 
uDtil receDtly, wheD tbe 
contest, whicb for some 
time had beeD eDtirely ODe 
sided, was declared at aD 
eDd. The cause of tbis 
strike was the decisioD of 
the master plumbers' asso­
ciatioD that appreDtices 
must be at least 16 years of 
u.ge ; must read and write 
EDglish ; must uDderstand 
tbe four cardiDal rules of 
arithmetic ; must serve fi ve 
years ; aDd must be under 
the sole coDtrol of the mas­
ters. The last provisioD 
was tbe ODe to wbich the 
journeymeD most objected, 
but they refused to tolerate 
the masters' requiremeDts. 
The journeymen theD ad­
dressed. a proDunciameDto 
to the masters. in which 
they declared that a mas­
ter should take but one 
appreDtice for every four 
journeymeD ; that the se-
lection of appreDtices must 
be subject to tbe journey-
meD's association ; that the 
first three aDd a half years 
of appreDticeship must be 
served under the journey-
meD ; and that all hands 
UDder tweDty-four years of 
age should be paid at least 
f2.50a day. These two pro-
positioDs were far apart. 
The principal point of 

Hal l 

differeDce was, however, the coDtrol of the appreDtices. 
All the other questioDs might bave beeD arbitrated, 
but OD this important feature neither side would yield. 
The masters weDt iDto the fight determined DOt to 
yield their positioD, which was uDdeDiably the right 
one. The masters have all through these dreary seveD 
months beeD Dobly carryiDg on the .. battle for the 
boys," and have beeD growiDg st.roDger every .day, 
both in material resources and iD infiuence in the 
city. The masters have secured the sympathy of all 
other trades in this fight. aDd respect for their princi­

ples. Their associatioD has  beeD clol!'er kDit together 
than it was before, and, iD the eDd, we believe the 
beDefits derived by the masters will more than balaDce 
the losses they snstaiDoo in the earlier part of the 
Itrlke. The last portion of the strike has inCOD ve-

DieDced them but little. All members have had all the 
men they Deeded, and have atteDded to their busiDess 
promptly, with but ODe or two exceptioDs. They have 
made gaiDs in membership ; they have established a 
healthy iDfiueDce for other employers to follow ; they 
have indorsed the trade school system, aDd have made 
its instruction a part of the apprentices' term of indeD­
ture. These are direct gains. The journeymen have 
experieDced DothiDg but defeat ever siDce the begiD­
DiDg of the strike. They started iD with the experieDce 
of previous strikes to guide them and with the promise 
of adequate fiDaDcial support from the DatioDal associa­
tioD of journeymen plumbers. They made boasts 
about the co· operative plan of carrying on busiDess 

A RESIDENCE AT ORANGE, N. 

which they were successfully to establish, but which 
they did DOt. They have drawn on tbeir workiDg 
comrades for *100,000, which has supported them in 
idleness. They have succeeded in driving off their 
most cODservative aDd best members into the forma­
tioD of aD indepeDdeDt journeymeD's associatioD. 
They have disrupted their original friendly relations 
with the gas-fitters, aDd made them enemies Tbey 
have sustained defeat OD every poiDt, and have DOW 
lost the fight entirely. Could aDything be more humil­
iating ?-8anitary News. 

.. I e , . 
A GRHAT marble deposit has beeD fouDd in IDYo COUD· 

ty, Cal. The marble is of superior quality, hard. solid. 
aDd free from fliDt. A test resulted iD crushiDg an iDch 
cube of the Inyo marble at 26,900 pounds. 

JUNE, 1 887. 
Sea.oued J.. llm"er. 

Lumber dryiDg, as a rule. is sloveDly and imperfectly 
dODe. It is the most Deglected branch of the entire 
lumber busiDess and its atteDdant industries. It is rare 
that iDside finish, thoroughly seasoDed, is seen. After 
a little the wiDdows become so loose that they rattle, 
and the panels of the doors shrink to such aD exteDt as 
to show unpainted streaks. In flDe and expeDsive 
hard wood work more pains is taken. When it comes 
to furnitnre, not ODe manufacturer in a. hundred kDows 
his business so far as seasOniDg lumber is coDcerned . 
They are as bliDd as bats to ODe of the most important 
elemeDts of their business. TakiDg their output as a 
standard, it is doubtful if they know seasoned from 

unseasoDed lumber. Pro­
vided tbey know one from 
the other, it is plain they 
dOD·t care whicb they use. 
All this shoddy work by 
carpeDters. COD tractors, 
RDd furniture m a k e r s 
might be avoided. It is 
simply the result of haste. 
probably due iD some cases 
to ignorance, iD others to 
a lack of ample workiDg 
capital, in others to a de­
sire to make capital as re­

mUDerative as possible, 
aDd still iD others to a 
dOD't care spirit. That 
lumber caD be properly 
seasoDed it would be fool­
ish to questioD. ID the 
abseDce of dry kilDs it will 
so seasoD if a roof be placed 
over it and it be exposed 
to the air ]ODg eDough. 
Time is required by this 
Datural process, however, 
aDd that's where the rub 
is. House builders and 
furniture maDufacturers 
waDt to save time. If they 
caDDOt buy lumber to· day, 
work it up to-morrow, and 
get their mODey for it the 
Dext day, they are not 
s a t i s f i e d. Lumbermen. 
builders, a D d furniture 
meD meet in COD vent ions, 

.:bed R1Y\ , 

and talk about Dearly every other subject UDder the 
sun that pertains to their iDterests except dryiDg lum­
ber. Never to our kDowledge has this subject been 
up for discussion iD ODe of these cODventioDs. And so 
long as house and furniture buyers stand ready to pay 
them money for what they may safely bet teD to ODe 
is an imperfect article, the subject probably Dever will 
come up. -N. W. Lumberman. 

• • • • •  
WE should be pleased to have our readers bear iD 

miDd the fact that full plaDs aDd specifications for aDY 
of the buildiDgs illustrated iD this paper may be 
obtained at this office OD moderate terms. We are 
assisted by able architects, and can execute any work 
desired OD very moderate terms. MUDD & Co., 861 
Broadway, New York. 
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JUNE, 1 88'7. 
A THREE THOUB.A.lIfD DOLLAR HOUSE, terference when he shall work or cease to work, where 

This attractive and conveniently arranged little resi- he shall work, for whom he shall work, how many 
dence was lately erected on Fleetwood Avenue, near hours he shall work, and for what wages he shall work. 
Popham Street, Mount Hope. New York, for Mr. A. " I  recognize the absolute right of the employer to de­
Macintosh, Jr. , from th� designs of Architect John E. cide for himself, without interference from any source, 
Kerby, of 280 Broadway, New York city. In the base· whom he shall employ or cease to employ, to regulate 
ment is a kitchen measuring 14' X 16', fitted with wash and manage his business with perfect independence 
tubs, sink, and range, besides coal and other cellars and and freedom, provided only that he shall deal lawfully, 
furnace room. In the attic are three good-sized bed , j ustly, and honorably with all men. 
rooms and large haIl. I .. I recognize the riftht of every father to have his son 

The foundation of the house is stone ; the frame is taught, and of every son to learn any lawful trade, as on 
clapboarded up to level of top of first floor and shingled ! a plane with his right to a knowledge of reading, writ­
above, and the chimneys are carried up in brick. The I log, or any other branch of learning, and that this right 
interior trim is natural cherry wood on the first floor I' should be subject to regulation only by the laws of the 
and pine on the others. Gas, heat, and all other neces- land . I hereby pledge myself in all my relat.ions and 
sary improvements have been provided. intercoul'!!e with my employers and fellow-workmen to 

The house cost the sum of "'3,500 to build, but with a , maintain amI live up to theso principles, " 
little plainer material it could 
be easily erected for $3,000. 

•. . I. 
A HoUdloc Uolon In 

Chlcaco• 

At a recent conference of 
delegates from evE'ry building 
interest in Chicago, with re­
presentatives present from 
the nlinois Architects' Asso­
ciation, the Chicago Real 
Estate Board, and kindred 
bodies, the members of which 
hire altogether p r o  b a b I Y 
50,000 workmen, a resolution 
was unanimously adopted 
that from this time forth the 
signature by the employe to 
the following card of princi- <­
pies be made a universal con- /," 

dition of employment by all 
the building interests of Chi­
cago : 

" I  recognize the right of 
every man to decide for him­
self without dictation or in-

1 81 

There was no debate on the adoption of this meas­
ure, and action was enthusiastically unanimous, but a 
general discull8ion sprang up when it was proposed 
that the 88Jlle card of principles be presented for signa­
ture to every employer with the pledge thereto changed 
as follows : 

• ' I  hereby pledge myself to maintain and live up to 
these principles in the prosecution of my busineS8, and 
to lend my aid to the full extent of my infiuence and 
power for their maintenance and protection among my 
fellow employers. I further pledge myself not to em­
ploy any workman except upon his signature of this 
card of principles. " 

When it was stated that the pledge meant the dis­
charge of every workman who did not sign the requir­
ed card, numerous objections were raised, especially by 
contracting plasterers, carpenters, and stone cutters, 

./ . ';. 

---
, , 

who are getting along peace· 
ably with their men and are 
expecting no trouble. All 
objections were met with the 
reply that the card contained 
nothing not gnaranteed by 
the Constitution of the United 
States, and that the country 
had got tired of being shack­
led by the labor unions. 

At length a tacit under­
standing was reached that 
the pledge should be voted 
upon by the delegates indi­
vidually, they then to go to 
their associations and urge 
its ratification, The pledge 
was thereupon adopted unani­
mously. June 1 was fixed as 
the date when the lockou t 
would be declared off and 
business resumed with the 
card of principles as the basis. ... . ... 

MONTANA produced in 1886 
55,000,000 lb. of copper. 
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STABILITY OF WALLS AT OPENINGS. I round were partially removed, the displacement of 
The following article has been written by M. Emile materials would follow until the forces were again 

Trelat. architect in chief for the department of the balanced by new conditions set up under a new form. 
Seine, director of the especial School of Architecture, For instanclil, in Fig. 4, the forces, fff, or those derived 
and has appeared in Le Genie Civil. It contains from them, would continue to act on the remaining 
matter of some interest, although some of the defects part of the wall, but the material road by which they 
of which the writer complains do not obtain with I joined the meeting point being removed, their direct 
English work, as English methods are not always those reactions would be interrupted. Two results may then 
to which objection is  taken . follow-the materials which border the hole, not being 

Fig. 1 shows the manner in  which openings in the fitted to maintain the place from which the forces, fff, 
walls are generally constructed. It will be seen that tend to remove them, are dislocated , compressed on one 

the course", are simply  discontinued at the place where 
the opening is required , except at the top, where an 
especial support is added, capable of sustaining the 
weight which surmounts the bay. This has been the 
method al ways pursued , and it is singular that its 
imperfections have not been recognized . On looking 
at a nearly finished new building, it may be observed 
that the stones of the ma.sonry below the bays are dis­
placed and raised up. This deformation gradually 
develops as the work proceeds. When the edifice is 
built of hewn stone. the d isplacement is scarcely per­
ceptible, especially if the blocks are large ; but if smaller 

materials are used. it becomes very considerable. Be­
yond a certain point the disorder ceases to progress , 
because under the upheaved layers, Fig. 2, the stones 
press against each other in one direction , del, forming 
an inverted arch. and the foundations from whence a.t 
first arose the dislocation of the stones, ppp, bring a re­
sisting force to bear upon the piers, T'f. It is on ac­
count of these di sorders, limited, though not avoided, 
that the following rule is to be found in all treatises : 
" The supports and sill s of the bays should never be 
fastened into the masonry of the jambs , and should not 
be placed until the sinkings ha,'e ceased . "  Economy 

side, separated on the other side as in Fig. 5, so that 
the material path of the direct reaction of the forces 
becomes in a way reconstituted ; but the work is then 
ruined, as seen by Fig. 5, by the sinking of the piers, 
TT, which causes the lower stones to rise and the upper 
ones to sink toward the aperture. The arrOW/3 show 
the direction taken by the derivative forces to accom­
modate and balance themselves in the new arrange­
ment of the materials unless the opening is bordered 
by a frame of a material sufficiently resistent to pre­
serve its form and to set up an opposition to the course 
of the forces, fff, etc. , as in Fig. 6. If instead of a cir­
cular hole, the bay be rectangular, as is generally the 
case in edifices, Fig. 7, it will be remarked that the 
forces, fll, are all vertical and horizontal, and that the 
actions and reactions of those that are horizontal are 
so slight and accidental that it is scarcely necessary to 
provide against them, while those which act vertically 
are considerable. Under such circumstances, strength 
should be exclusi vely given at the top and the bottom of 
the bay, Figs. 8 and 9. In summing up these remarks 
the author insists that every bay should be well pro· 
tected at the bottom as well as at the top, enabling the 
jambs to sustain and distribute the vertical changes in 
pressure and its line of action. He concludes by point-

Fl(;.1 
l l J � l l 

.L. -

-

- -

H t U f  

� � " � 
, 
� 
" 

� � 
l<-"'��'��\� 

FJC. 8 'FJC .• 9 

ing out the greater advantages of iron frames 
for stability and capacity to maintaining the form 
of the bay. In many storied ed ifices where the 
bays are above one another, it may be thought 
sufficient to strongly sill the bot tom of the lowest bay 
only, as in Fig. 10. But it is far better to do so to the 
upper and lower parts of every bay, as all materials can 
thus be better adjusted, and the regularity of the lines 
maintained . - The Ellgineer. 

An Ancient Th eater. 
To our mind, the most interesting relic of old Syra­

cuse is the Greek theater. This, like the quarries, the 
catacombs, and the amphitheater, has been cut out of 
the rock, so that, considering its antiquity, i t  is in a 
very much better state of preservation than buildings 
of a similar characte.· which have been " put together." 
It was built about 500 years before Christ, and con­
sists of forty·two rows of seats, d ivided by two corri­
dors. most of which are in excellen , preservation. A 
long pit extends from wing to wing across the semi­
circular space at the foot of the seats, and this may I have been a receptacle for the curtain. Beyond this, 

. confused masses of stone mark the area of the stage 
proper, from which steps still lead to the cliff above. 
The view from the theatt'r on a bright, sunny day is a 

requires that the sills, Fig. 1. should be reduced in scene not easily forgotten by the spectator, and is only 
thickness, which if tht'y were fixed at their extremifies surpassed in Sicily by the view obtained from the 

JUNE, 1 887. 
city called by Cicero " largest of Greek cities, and most 
beautiful " -that the unbroken surface of the blue wa­
ters stretching away before us was once alive with the 
navy of a great nation and the argosies of every com­
mercial state in the ancient world. The lizards dart 
about the sunlit stones, birds flutter in and out of the 
ancient vestibules and retiring rooms, but we are alone. 
and are t.hankful for it. -London Society. 

.. 4 0 ' . 
THE HOUSE OF JOHN DRYDEN. 

The demolition of an old hou�e in Fetter Lane, upon 
which the inscribed tablet bears witness that it was 

THE HOUSE OF JOHN DRYDEN, IN FETTER LANE. 

once the residence of Dryden , removes one of the few 
remaining antiquarian relics of a period, nearly two 
centuries ago, when most of the " men of wit about 
town, " especially the professional authors, inhahited 
the narrow streets and courts north of Temple Bar 
and the upper part of Fleet Street. Dryden and Ot­
way, rival dramatists but friendly companions, lived 
directly oppo�ite each o ther in Fetter Lane. Otway 
called one morning at breakfast time, and was told 
that Dryden was out-that he had gone to breakfast 
with the Earl of Pembl'oke. The poet of " Venice 
Preserved " said he would call again ; he did so, and 
was informed that Dryden was gone to see the Duke of 
Buckingham. A little disappointed, but not mortified 
with jealousy, Otway took a piece of chalk that lay on 
the table, stepped outside the front door, and wrote 

BACK OF DRYDEN'S HOUSE, IN FETTER LANE. 

would render them liable to break when what i.;; shown theater at Taormina. The eye wanders over the glim- i u pon it, what was true and kindly llIeant, " Here lives 
at Fig. 2 occurs. Experience shows, therefore, that it mering stonework. across a fertile tract of orchard Dryden. a poet and a wit . "  Presently, Dryden came 
is best simply to place the supports and si lls between land . to the deep blue waters of the Greater Port. one home, saw the writing, took the chalk, and added a 
the jambs. Why should not these displacements be of the most magnificent natural harbors in .Europe, second line, " This was written by Otway. opposite. " 
avoided by sOllle appliance fixed under the bays ? The and beyond this again to the low swampy shore of the It was certainly a rude piece of verse, for such a ma8-
question is better understood when treated mechanical- peninsula of Plemmyrium, now known as Isola, and . terly hand ; but we do not like to believe that Otway 
ly. Fig. 3 shows a well made wall composed of resistant I famous for the W

.

ine of that name. Not a sound breaks ; took offense at the joke, as intended to Sig

. 

nify that he 
materials. It is stable and solid, because round any upon the ear as we sit here and sentimentalize. Despite was the opposite to a poet and wit. Dryden's publish­
point , 0, all the forces, fff, are equal and opposite, the bright scene, we feel that we are in a land of the : er, Jacob Tonson, had a shop near the Inner Temple 
balanced in o. If the field of resistance immediately dead, and find it hard to realize that all around rose a gate.-Rlustrated London News. 
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HEATHCOURT, JUlDENHEAD. 

Our illustratiun represents a house recently erected 
for Mr. Arthur Lawrence at one of the most attractive 
spots near London, bordering on the well known Maid­
enhead Thicket, and adjoining the old London and 
Bath high roads. The ground is high, about 1% miles 
from the railway station, and in a locality rapidly and 
deservedly becoming very popular. The building has 
been constructed in red brick with Doulting stone 
dressings and Broseley tiles. Mr_ Arthur Vernon. of 
26 Great George Street, Westminster, is the architect. 
-Building News. 

• • • I • 
A SUllURBAN RESIDENCE. 

We publish au admirably pJanned and picturesque 
design of a suburban residence, by Mr. Wm. H. 
Beers, architect, New York. The house has been de­
signed to occupy a corner lot, with a frontage of one 
hundred feet ou the main street and two hundred on 
the side street, giving ample room for a stable in the 
rear of the lot. The house has an extreme frontage of 
55 feet by 65 feet in depth. All the principal rooms on 
the first and second floors have an outlook on the 
main street ; and while the dining room is in the rear 
of the library, a view of the main street is possible, as 
here has been thrown out an octagonal projection, 
producing a very pretty effect, both as to exterior and 
interior. This projection is carried up two stories, 
giving the same advantage to the chamber over dining 

JUNE, 1881. 
pleases the eye. Passing up the front steps on to the rately carved mantel and trim. This room is carpeted 
piazza, which runs across the front and side of the with carpet in the most delicate colors, while the side 
building, YOll enter the house through a large vestibule, walls and ceiling are decorated in delicate shades of 
finished in " old English oak." highly polished, with cream, pink. and gold. All the rooms. except draw· 
vestibule door and side filled with beveled plate glass, ing room, have parq.uet floors. The kitchen, laundry, 
entering a wide hall, finished in " quartered oak," pantries, etc. ,  are as perfect in their arrangement and 
with wainscoting five feet high, and panels of wains- details as could be desired, and as a study of the plans 
cot filled in with relief work, finished in old silver. A will reveal. 
h�t rack with large mirror, built in. and forming part On the second fioor all the chambers are light and 
of the wainscot, is placed beyond the parlor doors. In cheerful, and have a pleasant outlook, and are finished 
the rear of the hall, facing the front entrance doors, is in white maple, cherry in its natural color, and white 
a la.rge and massive oak mantel, with tile hearth and ash, all rubbed down and brought to a high polish. 
facings ; frame and andirons finished in old silver. The bath room is finished in white maple, with cream 

The principal feature in the house is the staircase white tile dado, four feet high, and tiled fioor. Some 
at the right of the mantel. This staircase, occupying I of the bed rooms have dressing rooms adjoining, and 
as it does the full width of the staircase hall, is built each chamber has from one to two large clOl!ets fitted 
in quartered oak. The first fiight of steps are six feet up with shelves and drawers. 
wide, fianked on the right by a massive carved newel, In the attic there are a number of servants' rooms, 
with a . ,  dragon " holding a newel light finished in old trunk rooms, packing room, etc. , all fitted up complete 
silver. After ascending the six steps you reach a broad in every detail The cellar is large, open, and light, 
gallery, running the full width of the hall, with rail, with a large hot air furnace which heats the whole 
newel, and an open screen, with carved posts, spindles, house perfectly. There is also a large storage refrige­
etc., dividing gallery from the hall proper. With a rator, inclosed with brick walls, and built. in a most 
rug on the fioor, and a few tropical plants placed about, perfect manner. The cost is estimated at about twenty 
this makes an effect ive and desirable resting place. thousand dollars. 
Ascending a short fiight of six steps, you reach the -----... _'-4.HI ..... _-----
second gallery or bay window landing, with uphol­
stered seats about windows in bay. This beautiful 
window produces a truly magnifieent effect, with its 

E�J'P'tan Renee •• 
The wall was first chiseled as smooth as possible, the 

imperfections of the stone were filled up with cement 

RESIDENCE OF MR. ARTHUR LAWRENCE, MAmENHEAD TmCKET, BERKS, NEAR LONDON.-ARTHUR VERNON, ARCHITECT. 

room, with the addition of a second story piazza off 
this room. 

The exterior of the house on first story is finished 
with clapboards and trimmed with corner boards, belt 
courses, etc , as shown on the drawing, and over each 
window is placed a swinging transom glazed with 
stained glass. These transoms are very pretty in their 
interior effect, and also furnish an excellent means for 
ventilation, when opened, in connection with the open 
fireplaces in each room. The second story is carried 
out in the " Old English " half·timbered style, with the 
panels filled in with round cut shingles. On the front 
there is a gable extending half the width of the house, 
with a very effecti ve group of windows in same. The 
panels in this gable are filled with I:'Ihingles, carved 
wood work, rope twisted in artistic designs, secured to 
the wood, and finished in bronze, producing an excel­
lent effect. 

The two most beautiful and striking effects produced 
are the bay windows-at corner of house on second 
story, and the bay which forms the staircase landing. 
These two superbly designed windows are equally 
effective in their interior effects. The chimneys are 
tall, and are quite an architectural feature in them­
selves, and in the library chimney there is a window 
over mantel shelf filled with an artistic piece of stained 
glass work. On aU sides of the buildIng there is some 
interesting architectural feature or bit of detail that 

fine stained glass, refiecting its various colors in the or plaster, and the whole was rubbed smooth and 
hall below. From this landing. by ascending six steps covered with a colored wash. Lines were then ruled 
more, you arrive at the level of the second story. On perpendicularly and horizontally with red color, form­
the right of the entrance hall you enter the library ing squares all over the wall, corresponding with the 
through large sliding door opening. and find this room proportions of the figures to be drawn upon it. The 
finished in dark antique mahogany, finished with a subjects of the paint.ing and of the hieroglyphics were 
high polish, and a large, massive mantel running to then drawn on the wall with a red line, most probably 
ceiling. In front of room there are a charming group by the priest or chief scribe, or by some inferior artist, 
of three windows with their broad panes of plate glass from a document divided into similar squares. Then 
looking out on the main street. At the opposite end came the chief artist, who went over every figure and 
of this room, on each side of the large sliding door hieroglyphic with a black line and a firm and steady 
opening. leading to dining room, are low bookcases hand, giving expression to each curve, deviating here 
with silk curtains hanging from brass rods. The and confirming there the former red line. The line 
remaining wall space in this room is reserved for furni- then traced was then followed by the sculptor. In 
ture. 

. 
this stage there are instances of a foot or head having 

Passing from the library into the dining room, you j" been completely sculptured, while the rest of the figure 
find a large, spacious room with a large mantel, in remains in outline. The next process was to paint the 
English oak, facing you as you enter from library, figure in the prescribed colors, and in some cases the 
while at the end of the room an octagonal bay has painted line deviates from the sculptured line, showing 
been thrown out to give a view of the main street. that the painter was the more important workman, 
With its broad sheets of plate glass, the stained glass and that even in this last process no possible improve­
above gives this room a very cheerful effect. The ment was omitted. There are other instances where a 
buffet and mantel are in one, the buffet extended on considerable deviation from the position of a leg or arm 
each side of the chimney, which as designed produces has been made after the sculpture was finished and 
a novel and pretty effect. All the wood in this room is painted ; the part was reparved and the defective por­
.. old English oak," finished to a dull gloss. tion filled in with plaster, which, having since fallen 

Passing from this massive room, we enter the draw- out, furnishes us with this curious evidence of their 
ing room. which is finished in white maple, with elabo- pra.ctice.-Owen Jones. 
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FLOORS AND CEILINGS : ANCIENT AND MODERN. 

BY C. POWELL K.\Rn. C.E., CONSULTING ARCHITI!CT, NEW YORK. 

(Continued/rom page 117.) 

In.-lAPAN-THE MODERN HOUSlC. 
According to Fauld, however humble a Japanese 

home, it is al ways guarded by a moat. In a feudal man­
sion the moat was usually deep enough to prove a genu­
ine obstacle. We should call the modern moat a gutter. 
While it is still almost universally retained, the muddy 

185 
into wards and blocks, and the numbers of the houseE' The gardens, even of somewhat humble mansions, are 
Qrti often confused and misleading. often graced with carved stone lanterns. The roof is of A siip of whitewood is nailed on one of the posts of black tiles in Tokio, and the darkness of the clay from 
the gate and is inscribed with the name of the street or which they are made is due to the presence of organic 
block, the n umber, name of householder, numbers and matter. In the poorer houses, wooden shingles are 
sexes of household. Besides this combined Rtreet sign sometimes used. 
and door plate there is often a charm to keep away the In front of the doorway is a small space untloored, 
wolf from the door, an animal which was literally once called the doma, where you take off your shoes after an­
known in the vicinity of Tokio, and greatly dreaded. nouncing yourself in the words, •• 0 tonomi mosu " ( .. I 
Within the porch there are racks for halberts and beseech you ") or by ringing .. gong suspended from the I door post. The beams supporting the roof are ponder-- I }lirasSiufU (7a,z' ous. The walls are hung with paper lanterns, and 

there is a range of white wooden lire buckets, all stamp· 
ed with the crest of the owner. Some of the lanterns 
are cylindrical, and open out like a concertina. They 
are suspended from a hooked stick, and are similar to 
those that were used in ancient Egypt. In one part of 
the house, according to Mr. Fauld, is the altar shelf, on 
which images of saints or sages or pictures of ances­
tors may be seen, with incense tapers burning before 
them by day and lamps at night. Photographs of the 
dead are often honored in this way. In drawing Fig. 1 
we show the .interior arrangement of an Aino dwelling, 
in which the position of the altar shelf is indicated by 
a diagram. It is sometimes called the ancestral shelf. 
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Fig. l.-IlfTDIOR ARRANGEltIENT OF AN AINO DWELLING. 
water is hid in the summer time by duckweed or the 
broad leaves of the lotus. Even in front of the hum­
blest dwellings is the inevitable miniature moat, which 
it! often dry/of �a foot :or so in breadth, and at most 
about two inches deep. These :moats or gutters are 
lined with stone in receding layers, in the better class 
of dwellings. The humble habitations have their 
moattl lined by thin pine boards pegged down into the 
flIround . As their sides and bottoms are of course open 
to absorb the drainage, and as all the surface sewage 
paS8eli �nto them, the sanitary results are sometimes 
disastrous. 

Approaching the gate, we are awed by a massive 
arrangement of black wood. Its form, in some cases, 
approaches that of the so·called " bird rest " in front of 
Japanese temples. The wall or fence may consist of 
bamboos, whole or split, or of thin wooden planks 
blackened wi th a mixture of India ink and the juice of 
the unripe persimmon, which is highly bitter, astring­
ent, and antiseptic. preserving the wood for a long 
time. 

In the houses of some pretensions there is an em­
bankment behind the moat, topped by a quick-set 
hedge of either holly,  privet, camellia, or the like. Be-

Fig. 2.-AINO HOUSE YEZO. 

other grotesque instruments of formidable shapes. 
These accouterments have been removed, but the racks 
still remain, the traditional sign post of an obsolete 
custom. The gates of the larger houses are heavy, 
and are adorned with copper or bronze mountings, and 
often studded with large nails. 

Upon entering the gate you find a court, from the 
several sides of which the open verandas of the build­
ing may be approached. Entranae to the high veran­
das is eifeoted by means of heavy wooden stairs. The 
court is IlOmetimes paved with water· worn stones. 
larger than a goose egg. Sometimes it is level. weedless . 
perfectly well swept earth, and in either .case lines of 
smooth stepping stones are placed in the re�ular path­
ways. 

Fig. 4.-A MODERN JAPANESE HOD. 

In the walls are recesses with 8liding doors, into which 
the bedding is thrust in the day time. Clothes are kept 
in plaited bam boo boxes, usually covered with black or 
dark green water proof paper. The furniture is very 
simple. There are often in the best houses no chairs, 
no stools, no tables, no bedsteads. There may be some 
low short-legged side tahles of characteristic Japanese 
pattern and one or two costly vases or other om aments, 
a few scroll pictures, which are changed in deference to 
guests and seasons, some flowers or dwarf trees in vases 
and a lamp or two. In summer a well planned Japanese 
house is the very ideal of coolness, grace, and comfort. 
In winter it is the realized dream of mi!'ery. Fire 
places are unknown, and the ventilation is conspicuous 
by its absence. The walls within are wainscoted and 
hung with painted and variously colored paper. Mr. 
Hildreth, the historian, suggests the probability of the 
derivation of paper hangings as a substitute for tapestry 
from this circumstance. To every house is attached a 
back yard , which, though never so small, yet always con­
tains some curious and beautiful plants, and they are at­
tended to with a great deal of care. In Fig. 2 is shown an 
Aino house, by permission of Prof. Morse and his pub­
lishers. Messrs. Ticknor & Co. In Fig. 4 the street view 
of modern house in Tokio, and in Fig. 5 the framing 
plan of an ordinary two storied house. a description of 
which we take from " Japanese H omes and their Sur­
roundings." The Japanese standard of measurement is 
a �n, which is nearly equal to our/oot, and is divided 

hind this there is either the fence alread y des<>ribed or 
a wall composed of thin tiles laid horizontally, with 
much white shell l ime ; or a bamboo lath and plaster 
wall ,  sometimes covered by diamond shape tiles, the 
joining l ines of which are concealed by diagonals of 
w h i te l ime laid on smoothly, rounded, and as thick as 
three fingers This has a pleasing appearance, quite 
characteristic of Japanese architecture. As the name 
of t.he street i s  not to be found at the street corners, it 
is repeated fit e\'ery doorway. The towns are divided Fig. 3.-A STREET SCENE IN KIOTO. 
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into tenths. The wood employed in the frame is usual- erally little. The knob of a stick or the button of a 
ly cedar or pine. The comer posts, as well as the other tobacco pouch is often an art work of the highest 
large upright support!:', called has hira (H), are square, elaboration, and their dainty foods are served in small 
and five tenths of a foot in thickness ; these are tenon- portions. It is also a land of earthquakes, and this 
ed into the plate upon which they rest. This plate is brings us to one of the most singular facts connected 
shown at D. It is made of cedar and sometimes of chest- j with the structure of Japanese buildings-a method 
nut. Its cross section is six tenths of a foot square, and adopted with the special view of insuring safety dur­
rests directly on a number of stones, F. Between the ing these periods of the earth's vibrations. JapaneSe 

It is obvious that while an object fixed to the earth 
might if rocked be broken off from the ground, or 
become strained and destroyed, that which is loose 
would simply oscillate and settle down again after the 
vibration had ceased, whereas, if the posts were fixed, 
the application of a small amount of pressure on the 
upper part (especially if the top was heavy), or any up­
heaving of a portion of the ground on which it rests, 

would be likely to do it an 
injury or effect its destmc­
tion. 

Pagodas are often of great 
height, yet many have ex­
isted for seven hundred years, 
and have withstood success­
fully the many vibrations of 
the ground, which must have 
inevitably achieved t h e  i r 
overthrow had they been 
erections of stone or brick. 

(To be continued.) 

• • •  

Portu"al LauJ'elll by the 
Seallide. 

principal uprights smaller up· 
rights or studding are placed 
as indicated at B, and the 
cross section is two tenths of 
a foot square. Through these 
pass the cross pieces called 
nuki (see A). They are four 
tenths of a foot wide and one 
tenth of a foot thick. To 
these are fastened bamboo 
slats, the substitute for laths. 
The horizontal beam to sup­
port the joists of the second 
story floor is called the nikai 
bari (shown at C). This is of 
pine, with a vertical depth of 
one and two tenths feet,

· 
and 

a width of six tenths of a 
foot. The rafters of the roof, 
called yane shita (see I), in 
this frame are nine feet long, 
three tenths of a foot wide, 
and eight tenths of a foot in 
depth, thus showing that 
they recognizt' the engineer­
ing axiom that with any 
given cross sectional area the 
deepest beam is the strong­
est, if prevented from lateral 
motion. Cross beams (see J) 
from the upper plate are called 
taru ki. From them spring 
short posts to support the 
ridge pole. The first floor 

Fig. 5.-FRAMING OF AN ORDINARY TWO STORIED HOUSE. 

For general planting near 
the sea, the best shrubs are 
to be found among evergreens, 
though some of these do not 
appear to thrive any better 
than the deciduous trees, and 
among the worst .is the Por­
tugul laurel. Within the 
shelter of the low walls in 
front of the villa gardens fac· 
ing the beach it grows, but 
above the shelter of the wall 
it makes no progress, and the 
tops look as if they had been 
scorched by fire. Beside the 
Portugal laurel, and fully 
exposed to the blast-and we 

is sustained by posts that rest on stones em bedded in 
the ground, as well as by a beam called yuka shita (E). 
This is secured to the upright beams at the height of 
one and one half or two feet above the lower plates. 
The upper floor joists are of pine, two inchet! square. 
The flooring boards are six tenths of a foot in thickness 
and one foot wide. The lower floor joists, caned neda 
marl£ta (GI, are rough round sticks, three feet in dia­
meter, hewn on opposite sides. On top of these rest 
pine boards six tenths of a foot in thickness. 

In Fig. :1 we show a street scene in Kioto, one of the 
most beautiful cities of the Japanese empire. Japan is 
a land of littles. Their most beautiful objects are gen-

. . 
� .  

houses and temples are put together i n  a solid and sim­
ple manner, each work being complete in itself, and 
having an altogether independent existence. Thus, a 
Japanese house is in no way built upon foundations, 
or fixed to the ground on which it rests. It stands 
upon a series of legs, and these legs usually rest on 
round-topped stones of such a beight as will during the 
rainy season I!upport the timber uprights above any 
water that may lie upon the ground .  In Fig. 5, !'how­
ing the framing of an ordinary d welling, which we 
have taken by permission from Prof. Moree's "Japanese 
Homes and their Surroundings."  this arrangement of 
short posts upon fonndation stones is .. ery well shown. 
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THE TOWER OF BELE., NEAR LISBON. 

should say withi n reach of the spray from the sea-the 
laurustinus thrives amazingly, making a large and 
densely furnished bush, such as is seldom seen in inland 
situations. It is quite a substitute fol' the laurel. 

--- --.. �,�.""",.---
THE TOWER OF BELEJ[. 

The annexed engraving, taken from Architeldonische 
Rundsc!tau. represents the singularly picturesque fort­
ress called the Torre de Belem, which was erected 
about the end of the fifteenth century, in the town of 
Belem, a suburb of Lisbon. Portugal. The building 
is situated on the north bank of the Tagus. close to 
the water's ed�e, and its batteries command that river . 

-- ' 

.------ -. .  
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RESTORATION OF ROMAN RUIN AT REIMS, FRANCE. 

The gate known as the Porte de Mars at Reims, in 
France, one arch of which has been recently restored, 
a first step toward the restoration of the whole monu­
ment, is the only one remaining of four similar gates 
or triumphal arches which were used in the city of 
Reims while under the dominion of Rome. It consists 
of three arches and eight columns of the Corinthian 
order, measuring 4272' feet in height. The middle arch, 
whillh is the largest, measures 49 feet in width and 38 
feet in height. It is called the Arch of the Seasons, and 
the SCUlptor had represented the twelve months of the 
year. Unfortunately. five of these bass-reliefs are al 
most entirely destroyed, and the seven others are very 
much damaged. The left hand arch is called the Arch 
of Remus, and represents Romulus and Remus under 
the wolf, and at the right and left of the children are 
standing figures of Faustulus and Acea Laurentia. The 
arch at the right is called that of Leda, and represents 
Leda and the swan, with a Cupid carrying a torch 
above them. 

Until 1544 the Porte de Mars was actually used as the 
gate of Reims, but at that time, owing to the growth 
of the city. it became necessary to carry the gates fur­
ther out, and the Porte de Mars is found buried (incred-

The floor of the arcade is tessellated, white and pink 
marble being used in its construction, and being set in 
squares, with diamonds cut in each corner and a circu­
lar piece of pink marble set in the center of each. 

At the end of the arcade is the wide marble staircase 
that runs up through the entire eleven stories to the 
roof. Above the first story the railing is of iron, in 
fancy and elaborate design, neatly gilded and painted, 
but on the first story the balustrades are of pure Mex­
ican onyx, beautifully carved, and are capped by a huge 
rail of polished granite. The newels of this staircase 
are also of Mexican onyx, a foot thick. They are sur­
mounted by two bronze figures, which are to support 
candelabra of electric lights, and on their face have the 
monogram of the society, . .  E. L. A. S.," in big letters 
of polished brass. 

At the eastern end of the arcade, in the arch of the 
dome, there is a panel of mosaic work that is said to be 
one of the finest things of the kind in this country. In 
its center is the draped figure of a woman seated on a 
dais, with her hands about two children on either side 
of her, as though protecting them from some impend­
ing danger. On either side of.the figures of the woman 
and children are those of two warriors - Greek in spirit 
-one of whom holds a sword and the other a spear, 
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was remodeled and another story was added to it, and 
the huge wing on the corner of Pine Street built from 
the foundations up. 

It was a tremendous job, and an army of men were 
kept at work day and night in the whole of that time. 
Mr. Henry B. Hyde, the president of the society, per­
sonally watched every detail of the work, which was 
under the direction of George B. Post, the architect, 
and David H. King, Jr. , the general contractor. No 
less than thirty-one sub-contractors were employed on 
the work. 

. .  We worked night and day," said Mr. Hyde to a 
Herald reporter, " and now everything is ship shape. 
Our building covers an acre of ground, and has six 
hundred offices in it, less than twenty of which yet re­
main unrented. You may get an idea of the work we 
have done when I tell you that about a year ago all 
the granite and marble used in the new portion of the 
building lay in the quarries uncut and untouched."­
N. Y. Herald. 

. , . ,  . 

Enameled Brick oC Different Color •• 

A building brick which is in nse in England and Ger­
many is covered with an enameling compound made 

THE HISTORIC MONUMENTS OF FRANCE-THE ROMAN ARCH OF MARS, AT REIMS. 

ible to believe) under the rnbbish bronght there for 
leveling the new routes. Discovered and lmearthed in 
18 1 2, the government bas recently classed it among 
the monnments of historical interest, and has voted, in 
conjunction with the municipal government, the funds 
necessary for the preservation and restoration of this 
important ruin.-L'Illustration. 

• • • • • 
'rile Equitable BuUdlng, New York. 

Another wonder has been added to the many-of an 
architectural kind-to be fonnd in New York, and that 
is the court or arcade of the remodeled Equitable 
Li fe Assurance building, on lower Broadway, opened 
on May 2 for the first time. 

The court is in the center of the building on the 
ground 0.001', and is 100 feet long. 44 feet wide, and 30 
feet high. Its walls. for their entire height, are made 
of highly polished S te. Banme granite. Double pillars 
of the same material are ranged along the sides of the 
walls at regular intervals. 1'heir bases are made of 
Knoxville (Tenn.) marble and their capitals of Algerian 
onyx, al l highly polished, and prodncing a beautiful 
effect. Around the tops of the columns runs a layer of 
polished Knoxville marble, then a layer of dark Italian 
marble, then another layer of Knoxville marble, from 
which the arched roof of the court springs in a graceful, 
symmetrical curve. 

The roof or dome of the arcade is of prettily designed 
stained glass and rests on arches of Knoxville marble, 
in which panels of bright polished Italian marble are 
set. 

and nnder the panel the motto of the society, " Vigi­
lance and strength defend the defenseless. " 

The arcade was crowded with people on the opening 
day, and every one of them, after they had explored ail 
the beauties of the place, returned to get another look 
at the wonderful mosaic. 

The arcade is reached by the main entrance on Broad­
way. a hallway twenty-two feet wide, jn the construction 
of which the same materials were used as in the arcade, 
and running from the arcade:; throngh to Nassau Street 
is another wide hallway which is intersected at right 
angles by the hallways running from Pine and Cedar 
Streets. In all these hallways, which are brilliantly 
lit np with electric lights, the walls are of Ste. Baume 
granite. the columns of the same material, with bases 
of Knoxville marble and capitals of Algerian onyx. 

The frames of all the doors and windows in these 
hallways are of old English oak, elaborately and bean­
tifnlly carved. This oak lay in a l umber yard in Eng­
land for sixty years, and was imported by the life as­
surance society for the very use to which it has been put. 

Along the sides of the hall leading to Nassau Street 
there are to be erected a lot of shops or booths, which 
will be called .. a bazar of all nations," where one can 
buy anything from a toothpick to a theater tickt'lt. 
These will be opened in a few days. 

It was on May 1 ,  1886, that the alterations on the 
Eq uitable Life bnilding were commenced, and now the 
work is practically done. In that time two immense 
buildings were torn down, one side was taken out of 
the Equitable building itself, almost its entire interior 

as follows : One hundred and fifty parts fluorspar, 60 
pa.rts Paris white, 50 parts lime, 50 parts oxide of tin , 
and 50 parts kaolin. These ingredients are pnlverized 
and triturated to an impalpable powder, and re­
duced to a homogeneous mass, which is calcined in a 
crucible. After it has cooled it is again rednced to a 
powder. Water is added and the mass is ground to 
the consistency of cream. The portion of the brick to 
be enameled is then dipped into it and the brick sub­
mitted in fire clay cases to a heat which fuses the en­
ameling compound. A black enamel is produced by 
ad ding to the ingred.ients mentioned above black oxide 
of cobalt, black oxide of manganese, and nmber pre­
vious to the pulverizing and calcining. Blue enamel can 
be made by adding black oxide of cobalt ; green by 
adding sub-oxide of copper ; red by adding sub-oxide 
of copper and red oxide of iron. 

.. . . � .. 

Preservative Fl re-pro oC Paint. 

To the Editor of the Scientific American : 
I give yon, and the many intelligent readers of yonr 

valuable journal, a recipe for the best fire-proof paint 
extant. 

Take equal quantities of common salt, alum, solnble 
glass, and tungstate of soda, fonr parts lime or lead ; 
mix with linseed oil to proper consistency ; put on three 
coats. It is fire-proof, and posts and other woods exposed 
to the weather will last 30 to 60 years. 

F. M. SHIELDS. 
Coop wood, Miss. 
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WARNER'B D[PROVED DRY PLATE HOLDER. 

One of the most serious annoyances a photographer 
has to contend with in the present day of lightning dry 
plates is a leaky plate holder, particularly when the 
latter is composed of one or more separable parts, since 
the slightest trace of light entering at some minute 
crevice will frequently damage a day's work. By its 
simplicity, solidity, and ease of operating, the holder 
here shown possesses features very desirable for out of 
door photography, in that it is perfectly light tight, 
strong, and compact. 

Fig. 1 represents a longitudinal section, in which the 
upper slide is withdrawn. The body of the holder con­
sists of a light hardwood frame, having a metal or 

Fig. 5 represents another form of a rigid angular 
strip, made in one or two lengths, intended to be sub­
stituted for that shown in Fig. 3, with the bevel side 
downward, and in conjunction with two spring clamps, 
bent in the shape of a half bow, secured to the inside 
end of the holder in place of the pivoted clamp. With 
this latter device the plate is inserted by putting its low­
er end in the two spring bow forks, then by pressing 
down on the edge the plate until its upper end slides 
under and snaps, or pushes up into the rigid beveled 
lugs in the upper end of the holder. To remove the 
plate a knife blade or a thin steel key is passed over the 
upper edge of the plate. Then by pressing down it is 
quickly pried out Crom the rigid lugs. The beveled shape 

WARNER'S IMPROVED DRY PLATE HOLDER. 

gelatinized fiber septum in the center, upon each side 
of which are riveted very light flat steel springs, shown 
clearly in Fig. 2. In the lower half of the holder (Fig. 
1) may be seen a plate in position. An angular metal 
strip is rigidly secured on the left hand end of the in­
side of each plate compartment, intended to hold olle 
end of the sensitive plate, while at the opposite end is 
a movable or pivoted angular strip or clamp provided 
with projecting ends, which, when thrown up, permits 
the sensitive plate to freely drop.down into the holder, 
resting, as it were, upon a bed of springs. 

To insert the plate, the holder is held with its narrow 
end resting on a support at 8. slight angle, then the ex­
posing slide is withdrawn, and the plate, film side out 
toward the operator, is slid over the spring under the 
left hand angular strip. In this position the other free 
end of the plate projects slightly above the holder. The 
right hand clamp is now turned down over the end of 
the plate, pressing the same down into position. 'fhe 
springs compensate for any variability in the thick­
ness of the glass. Hence the film side of the plate re­
mains always in the same plane and in focus. The ex­
posing slide is next inserted, and the holder is filled 
ready for use. 

The pivoted clamp, it will be noticed, has the pivot 
located just one side of the center, and as it is turned 
down over the plate, the latter pushes past the line of 
the pivot, thus securely locking the plate. The np-

UNLOADING GRAIN. 

ward pressure of the plate cannot open the clamp. The 
latter is also held by friction on the sides of the holder. 

Special cut off light valves, consisting of plates with 
one side bent down, forming an angle, to prevent slip· 
ping, and also arranged to fly outward by a miniature 
spiral sIlring between them, as the slide is withdrawn, 
o.nd effectually close the slit, may be seen in Figs. 1 
and 4. 

In removing the sensitive plate, the pivoted clamp is 
drst turned up. At once the springs underneath force 
one end of the plate up and out of the holder, when it 
is easily caught with the fingers and slipped out. This 
feature of the holder is quite important, since in ordi· 
nary holders the operator is obliged in many cases to dig 
out, as it were, the plates with the fingers, being very 
apt to injure or scratch portions of the film. Fig. 3 is an 
enlarged view of the rigid angular strip. Fig. 4 shows 
the pivoted clamps down, when holding the plates. 
The dotted line indicates the position when thrown up. 

of the latter is intended to compensate for the vary­
ing thickness of plates. 

The holder being made in one piece is perfectly tight, 
while the arrangement of the clamps permits un­
even and rough-edged plates to be quickly and easily 
inserted. 

It should also be mentioned that the slides of the 
holder are made of gelatinized fiber, a new mate'rial, 
light and as enduring as steel and not affected by 
moisture. The "urface is slightly roughened and may 
be written upon, serving as a  memorandum of exposures. 
The iuventor claims that by substituting this fiber for 
metal, together with the other features, he has an ex­
tremely light holder, one that, in fact, is without a peer 
for convenience and safety. 

Further particulars may be had from the patentee, 
Mr. M. P. Warner, 69 Lincoln Street, Holyoke, Mass., 
who, we understand, desires to negotiate for the sale 
of territorial rights. 

• • • • •  
UNLOADING GRAIN. 

Mr. M. H. C. Gardner <;If Orange Co. , N. Y. , writes as 
follows to The Rural New- Yorker : 

" One of the most tiresome jobs in the busy days of 
thrashing is to put the grain up in the granary, while 

Fig. 1. 
the machine stops for a rest. The bags must be emp­
tied, and quickly, as time is precious and all hands 
have to work hard to feed the machine and take care 
of the straw, so that when it stops men are usually not 
ill the humor to carry away 75 to 150 bushels and 
empty it into bins up a pair of stairs. The thrashers 
who come and thrash my grain, year after year, all 
say my way of hoisting wheat or other grain " beats 
'em all. " Back the loaded wagon to the elevator, 
which rests ou a platform level with the wagon, place 
the bags on the elevator, and the horse instantly raises it 
to tne second floor, where men empty the bags into bins. 
It is surprising how quickly 100 bushels can be unload· 
ed without any straining or unnecessary lifting. The 
contrivance iii! Idmple to construct. It can be made 
with saw, hammer, and nails, or it may be mortised 
together." 

Fig. 1 shows how the elevator is made. The dimen­
sions are as follows : A A A, 3 X 4 inch scantling ; 

JUNE, 1 R8'7. 
B B B B, 1 X6 or 8 inch ; C C, small wooden friction 
wheels to run against the side of building ; D, inch 
flooring ; E, screw hook ; F F, sills, 2 X 4 or 6 inches. 

.. . . . .. 
A WOODEN TOWER NEARLY 1,000 'FEET mGH. 

On the occasion of the great International ExhibitioD 
of Sciences and Industry at Brussels in 1883, it is 
proposed to erect a 300 meter (984 foot) wooden tower 
after designs by Messrs. Hennebique and Neve. 

This tower, a general view of which is given in the 
annexed engraving. is to be 174 ft. square at the base. 
It will consist of a parallelopipedon supported by eight 
counterforts having a projection of 49 ft. and being 1e 
ft. in thickness. The calculations have been based 

WOODEN TOWER NEARLY 1,000 FEET mGH. 

upon the supposition that the tower will, through its 
inertia solely, resist an upset thrust produced by a 
wind exerting a pressure of about 65 pounds to the 
square foot. On giving the tower a total weight of 
15,000 tons, with a base 174 ft. square, the moment 
of resistance to overturning would be much greater 
t.han the moment of overturning due to a wind such 
as above supposed. 

The sections of the framework at each point of the 
height have been determined in the same way. The 
wood required would thus be 353,200 cubic feet. 

Seven elevators in the interior will give access to the 
three stories, in which will be established restaurants, 
a belvedere, and an observatory. It will be possible to 
erect the tower in one year, and it will cost, at the 
most, $400,000. The authors of the project think that 
this sum can be easily raised by the formation of a 
society issuing stock at *2 per share, and giving the 
right to ascend the tower.-Ohronique lndustrielle. 
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GEORG EBERS. I can be given for its preference. The saving of timber 

Georg Ebers. the German Egyptologist, has just cele- or iron in the roof framing is a consideration of great 
brated his fiftieth birthday ; and as this point of a moment in very many instances. 
man's life is supposed to be the time of all otht>rs for If copper can be bought at less than half its former 
reviewing his past, we, too, will take at least a hasty price, and can be used at considerably less weight per 
glance at the work of this scientist, novelist, and poet. foot than lead, there is evidently great advautage in 
He was born in Berlin, and went to school and college using it. We have good reason for stating that 16 oz. 
there and at Gottingen ; but while still quite young he sheet copper can be supplied and laid at from ls. 3d. 
was obliged by illness to leave his home, and he went to I s. 6d. per foot superficial. For lead coverings the 
to Egypt. During this and a subsequent journey to the timbering must be of heavy acantlings compared with 
land of the Pharaohs he pursued the studies on which those required for copper. For traffic, the latter mate­
his books were afterward fouuded. His labors for the rial is found to be far more able to stand the wear than 
dissemination of knowledge of the history of the Nile either lead or zinc. The cost of laying copper is rather 
country were not, however, confined to his writings, more than that of lead. Referring to Laxton's, 16 oz. 
for he taught at the University of Jena, and afterward sheet copper to flats and gutters, including seams, 
received a professorship at Leipzig. labor, ties, and nails per foot super. , is 2s. , and 20 oz. 

into thin leaves. From these considerations we think 
that the profession would be consulting their best in­
terests in availing themselves of copper for their orna­
mental roofs, or where durability and lightness are 
desirable qualities. Comparing the appearance of cop­
per with zinc and lead, we think it will be at once ad­
mitted that the former possesses a more agreeable 
color for this climate, and that the rust or green coat­
ing it takes after a few years is by no means unpleasing. 
In France and, indeed, in this country, copper was 
much employed by the medireval builders ; but since 
the introduction of zinc, which is much cheaper, it has 
seldom been used. Now, however, the extremely low 
price of the material has called attention to its qualities, 
and it is destined once more to take its place as the 
best covering metal we possess. - Building News. 

Even a short sketch of the life of Georg Ebers would sheet for flats 2s. 6d. ; but these prices are high. and 
be incomplete without some reference to his charming tend to mislead. Comparing copper with zinc, the lat­
family life and his delightful home on the banks of ter has the advantage in first cost, since zinc can be 
Starn berger Lake, in Bavaria. which is shown in the ac- laid down as light as copper for one-half the price. 
companying cut, taken from " Ueber Land und Mehr. " But what of other matters ? The two coverings cannot 
Here he bas written some of his best poems, ami we be compared as regards durability or appearance. We 
trust that these congeniat surroundings will continue all know how zinc wears in most towns ; how it gets 
to inspire him in the future as they have in the eaten away by the action of the atmosphere, or rather 
past. by a voltaic action that is set up. We have known 

WaxlDK Floorl!l. 

Take a pound of the best beeswax, cut it up into 
very small pieces, and let it thoroughly dissolve in 
t,hrae pints of turpentine, stirring occasionally if ne­
cessary. The mixture should be only a trifle thicker 
than the clear turpentine. Apply it with a rag to the 
surface of the fioor, which should be smooth and per-

THE COUNTRY RESmENCE OF , GEORG EBERS, STARNBERGER LAKE. 

Nothing could be more charming than the scenery in 
the immediate vicinity of this comfortable little d well­
ing. The water view reminds one of our own " Thou­
sand Isles " on the St. Lawrence. 

• • • 
Copper al!l a RO"ftDg Material. 

Some time ago we drew attention to the reduction in 
the price of copper, and to the advantages possest;{ld 
by it in comparison with other roof coverings. Since 
our remarks appeared there has been a desire on the 
part of many to introduce the material for buildings. 
As a roofing material copper has pre-eminently those 
proPerties which render it particularly desirable. In 
the tlrst place, it can be hammered and shaped to any 
form without injury. Resisting oxidation and acids, it 
is found to last much Jonger than other metallic cover· 
ings ; it is more durable than lead as a material 
for bearing traffic, it is considerably lighter, and, on the 
whole far more pleasing in color. Perhaps its most 
important qualification is its comparative lightness for 
roofs. The same lim} remarks that " it may be used 
advantageously at one-fifth the weight of lead -that is 
to say. a building which would require five or six tons of 
Jead to keep it weather proof may be rendered equally 
secure and for as long a time with one ton of copper." 
Even if we say that copper of one-third or one-fourth 
the weight of lead can be used, a. very important reason 

zinc roofs and fiats that have had to be replaced in the 
course of seven or t>ight years. Coppt:r will last at least 
four or five times that period uninjured. It may be 
stated generally that the cost:of 16 oz. copper is about 
double that of 16 gauge (24%, oz. ) zinc. Of course cop­
per, like zinc, should be laid without solder, and allow­
ance made' for expansion and contraction. The adapt­
ability of copper for architectural purposes, especially 
roofs, mansards, domes, and lighter ornamental fea­
tures, such as turrets, is one, we think, of its chief re­
commendations. In London the material. wherever it 
has bet>n nsed. has worn well. The roof of the pump­
ing station of the Main Drainage System, Grosvenor 
road. is covered with copper, and is a very good test of 
its durability in a very exposed situation. It has also 
been used to cover the cupolas of the new meat, 
fish, and vegetable markets at Smithfield ; these fea­
tures baving the material applied in stamped patterns. 
the work having been executed by Messrs. Holden & 
Co. To the architect the value of using a covering for 
his ornamental features, that are generally inaccessible 
for ordinary repair, is of importance. In these cases. 
even if a little more expense is incurred at the com­
mencement, the cost is quickly saved in repairs. The 
great toughness and malleability of copper enable the 
workman to bend it to aU ordinary curves and angles, 
�<l to boss th� work by ha.nd. It can be even beaten 

ft>ctly clean. This is the difficult part of the work, for. 
if you put on either too much or too little, a good 
polish will be impoRsible. The right amount varies, 
leS!! being required for hard, close-grained wood, and 
more if t!Ie wood is soft and open-grained. Even profes­
sional " waxers " are sometimes obliged to experiment, 
and novices should always try a square foot or two 
first. 

Put on what you think will be enou,5'h, and leave the 
place untouched and uustepped on for twenty· four 
hours, or longer if needful. When it is thoroughly dry, 
rub it with a hard brush until it shines. If it polishes 
well, repeat the process over the entire fioor. If it does 
not. remove the wax with fine sandpaper and try 
again. using more or less than before. as may be neces­
sary, and continuing your experimeuting until you 
secure the desired result. If the mixture is slow in 
drying, add a little of any of the common .. driers " sold 
by paint dealers, japan. for instance. in the pro­
portitm of one part of the drier to six parts of turpen­
tine. When the fioor is a large one. you may agreeably 
vary the tedious work of polishing by strapping a 
brush to each foot and skating over it. 

.. , . , " 
THE fastest train in the world is said to be one be­

tween London and Bristol, England, which makes the 
distance (1l8� miles) in 120 minutes. 
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THE EDELWEISS. 

(LEONTOPODIUM ALPINUM.) 

If there is one plant more than another that is 
sought after by tourists on the Swiss Alps, whether 
they be plant lovers or not, it is the edelweiss, 
a singularly curious plant-so curious, in fact, 
that no one who once sees it is likely to mis­
take any other for it. It is the badge of tour­
ists, although, as everybody knows, they often 
get their badges second hand, for to get to t.he 
haunts of the edelweiss is sometimes not an 
easy matter. There has been-indeed, still is 
-a good deal of nonsense written about the 
edelweiss. Some would lead us to believe that 
some deep secret is connected with its culture, 
and that it will not succeed except in the tem­
perature of an ice-house. As a fact. it is one 
of the easiest plants to grow if not coddled. 
Where failure occurs most frequently is in the 
case of old plants that have been torn up care­
lessly and sent home, where they, perhaps, 
arrive half rotten ; whereas, if people gathered 
the seeds and sent them instead of old plants, 

JUNE, 1 887. 
otherwise, it soon loses its branches, and then half its I interest that attaches to them. As in most instances 
beauty is gone. An old plantation larch is not a  lovely they perfect their seeds, a supply of young plants can 
object, not even picturesque, as an old Scotch fir gener- be easily obtained at little expense, which is not the 
ally is ; but, planted in good soil in a sheltered spot on case with the majority of the palm family. Chamlll­

a lawn, and perfectly isolated, a doreas should be potted in a mixture of peat and loam, 
larch may be kept in perennial and liberally supplied with water. Indeed, failures 
youth, so to speak, and produce with them are usually traceable to a meager supply of 
a finer effect than half the mod- moisture. The first year's seedlings produce broad, 
ern conifers which crowd every simple leaves, deeply divided at the ends. but even in 

this state they are ornamental. In the second year 
they begin to develop pinnate leaves, which increase 
in length and breadth as they get older. In a few in­
stances, however, this broad, deeply cleft leaf (bifid) is 
the normal condition of the species of which C. geo­
nomlllformis affords an excellent example. The Chamlll­
doreas are all natives of America, and the following 
kinds are among those which we have found to thrive 
best as indoor plants, viz , : C. ' graminifolia. This is a 
slender, grass leaved kind, as its name implies, and it is 

one of the most elegant of the family. 
Its leaves are plume·like, dark glaucous 
green, and when fully developed attain 
a length of a yard or more. Its branch­

ing inflorescence is pendu­
lous. and about a foot long. 
C. elegans has a more ro­
bust stem than graminifo­
lia, and the foliage, which 
is gracefully arched, grows 

from three feet to four feet long in fully 
developed specimens, while the leaflets 
are some six inches long and about 
one inch broad, tapering at either end, 
and bright green. C. sartori resembles 
elegans, but the leaflets are broader, 
and do not taper so much toward the 
base. It has a very hardy constitu­
tion, and is one of the best for the pur­
poses indicated. C. arenbergiana is 
also a very beautiful kind. Its bright, 

they would experience no trouble con­
cerning culture, for home-raised seed­
lings are as easy to grow as those of 
any other hardy perennial. Even with 
us the edelweiss dislikes division, and 
rarely if ever does well after that ope­
ration. The best plan we find is to 
choose a ra.ther sunny position for it, 
close to a bog or shallow swamp ; give 
it a good depth of rich peaty soil, and 
prick out the seedlings as soon as 
ready to handle. Where the bottom 
is not cool. a little more shade will be 
required than where it is so, and if 
grown close to a wall, better success 
will be attained than elsewhere. The 
plan of raising plants from seed ap­
plies also to most other alpines. The 
edelweiss is very plentiful on the Him-

'tHE EDELWEISS (LEONTOPODIUM ALPINUMl. green leaflets are pendent, and taper 
to a tail-like point. C. wendlandi it! 

alayas, at 14,000 feet elevation, in Cashmere, Kurum 
Valley, and Southern Europe. With us it flowers in 
July and August.-K. 

.. f e  . ..  
THE LARCH AS A LAWN TREE. 

w. GOLDRING. 

Mr. Marnock was not singular in his opinion when 
he said some time since that " the larch as an orna· 
mental tree is much neglected."  It is indeed a neglect­
ed tree in ornamental planting, even in parts of the 
country where it is not grown in plantations for tim­
ber. Perhaps it is because it is such a common illanta­
tion tree that it is ignored by planters, yet in the whole 
range of ornamental trees there is certainly none more 
beautiful than a vigorous youn� larch. particularly 
when seen in early spring, just as its tassels of new foli­
age unfold , accompanied, may be, by strings of tiny 
cones brightly colored and'fragrant. The larch, like the 

garden. I remember seeing last year a grove of young 
larches on a lawn that greatly impressed me by their 
elegant growth. They were of different sizes, the taU­
est being about 30 feet, the !lhortest about 10 feet, and 
they were so grouped that the whole mass, numbering 
about a score, looked as if they were nature-sown seed­
lings, so informal, yet so effective, was , the outline of 
their tops. The spot was sheltered by a plantation from 
the prevailing winds from the southwest, and the soil 
was good, so that the trees were in favorable circum-

CONmG BRANCH OF LARCH AND WIWTEB. TWIG. 

stances. A grove of larches, including, besides the com­
mon, the American, Japanese, and others, should be 
planted in every good garden, ou a lawn, or in the 
pleasure grounds. 

• • • • • 
PALMS FOR ROOM DECORATION. 

(CHAM2EDOREAS.) 

This genus consists of numerous dwarf growing 
plants, with, for · the most part, slender stems and ele­
gant pinnate or feather-like foliage. In a wild state 
they are always found growing in comparatively ele­
vated situations under the larger forest trees as under­
wood, and but rarely in the open. Under cultivation 
they thrive best in an intermediate house, well shaded 
and liberally supplied with moisture, and many of 
them are admirably adapted for room decoration, as, 
just after the flrst year from seed, they become ex­
tremely ornamental, and their bright, smooth, green 
leaves are easily cleansed from dust. Even in compara­
tively small pots they continue to increase in beauty 

A YOUNG EUROPEAN LARCH. and stature annUally. As a matter of course, they 
should not be allowed to stand close to the windows in 

decid uous cypress (Taxodium oistichum), seems to burst severe weather, nor should they be Sll bjected to cold 
out suddenl� with the freshness of its young leafage, draughts. If the foliage is occasionally sponged and 
but the exqUIsitely graceful growth of the larch makes the roots weH supplied with moisture, in the form of 
it the most beautiful tree of the only two deciduous , tepid water, given at midday, few plants excel these 
conifers commonly cultivated. To be re�ly beautiful c?am�doreas as decorative objects, a fact fully recog­
as a lawn tree, a larch must be young, VlgOroUS, and mzed ill Germany, where they are largely used in this 
well cared for from its yout� upward, and �ust always manner. Many of them flower annually, and their 
have plenty of room about It to develop Itself fully ; long, branching inflorescence adds materially to the 

another beautiful species, and, perhaps, the most 
useful of all for room decoration. Its bold, arching 
green leaves are about a yard long, while the leaflets 
are some twelve inches in length and two inches in 
breadth. C. glaucifolia is a slender stemmed kind, 
with long, arching, feather-like leaves, having a milky 
glaucoulil hue 011 both surfaces. C. geonomlllformis at­
tain8 a height of about four feet, and bears simple, 
deeply cleft or bifid, strongly ribbed, deep green leaves, 
which are some nine ' inches or more in length, and 
from four inches to six inches in hreadth. Its graceful 
pendent flower spikes add much to the general effect, 
although the flowers are of the same hue as the leaves. 
C. ernest.i-augusti is also a bifid leaved species, which 
attains, when fully grown, a height of five feet or six 
feet. Its stem is about two inches in diameter, and 
conspicuously ringed by the scars of the fallen leaves. 
These are broadly sheathing and stem clasping at the 
base, from one foot to two feet long, cleft for about 
half their length, serrated at the edges, conspicuously 
ribbp,d, and dark green in color. When in flower this 
little palm is especially ornamental. The male and 
female flowers are produced on separate plants. In the 
former the spadix is branched, the numerous long, 
slender branches being densely clothed with little 
round orange scarlet flowers. The female plant pro­
duces a single (or more rarely a double) thick, l1esby 

CHAlII1EDOREA GEONOM1EFORlIII8. 

green spadix, studded with numerous bead-like, coral 
red ftowers.-W. H. G, 

For the foregoing engravings and descriptions there· 
of we are indebted to The (}a1'den. 

.. . . . . 
A NEW pocket camera has been invented. It is in­

closed in an ordinary silver watch case, and is said to 
do very good work by the dry-plate process. 
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A HUNGARIAN VILLA. 

We give a sketch of a country house or villa lately 
erected in Loebau by Theobald Hofmann, architect, 
Budapest, Hungary. Our engraving is from Architek­
tonische Rundschau_ 

.. ' e ' " 
Cathedral of Notre Dame, Paris. 

The cathedral of Notre Dame, Paris, was built about 
1 1 ;7 ;  its length is 414 feet, height 102 feet. and width 144 
feet, without accounting for the space allowed to the 
forty-five minor chapels ; it is built in the Gothic style 
of architecture, in the shape of a crucifix ; it has two 
large square towers that impart an aspect of stateli­
ness to the fabric. The four lofty windows of stained 
glass are elaborate; the sanctuary and high altar are of 
marble. On the front are 
three doors ornamented 
with antique sculpture ; a 
gallery, supported by small 
columns, extends froUl one 
extremity of the building 
to the other. The two 
square towers, above the 
lateral doors, are each 204 
feet high ; a staircase, con­
taining 389 steps, leads to 
their summit. From the 
towers a splendid view of 
Paris and its suburbs can 
be obtained. Victor Hugo 
laid the tragic fate of the 
Goblin Monk, in his ro­
mance of .. Esmeralda," to 
occur from one of these 
lofty pinnacles, denomin­
ated the South Tower, in 
which there hangs a bell 
similar to Big Ben, termed 
.. Bourdon ;" it weighs 2,000 
lb. ; it is 8 feet in diameter, 
8 feet high,  8 inches thick, 
and the clapper weighs 
976 lb. The edifice is deco­
rated with pyramids, fig­
ures, and obelisks. The 
roof is covered with lead. 
Three exterior galleries 
surround the building ; the 
first, higher than the cha­
pel; the second, above the 
choir and nave ; the third, 
about the great roof, fur­
nishes a passage. One hun · 
dred pillars support the 
interior vaults ; the nave 
and choir are bordered by 
a couple of double aisles. 
Above the vaults of the 
aisles are spacious galleries, 
from which all the reli­
gious ceremonies are seen. 
The interior is also lighted 
by 1 1 3 window and three '-� 
rose lights. The entry to 
the choir is adorned by 
two estrades of Italian 
marble and a handsome 
grate, raised 5 feet above 
the pavement. The grate 
contains four square panes, 
two of which are fixed ; 
these are surmounted by 
eight bronze spears, finely 
worked and tipped with 
gold ; the panes are of 
Tuscan design, on a blue 
enameled surface of stars 
at each angle. The six 
arches of the sanctuary 
have handsome grate"" 
crowned with Etruscan 
frieze ; they were con­
structed of steel after th� 
designs of Fontaine and 

Cast Iron Beams under Repeated Impacts. 
The effect of impact and vibration upon structures 

was a leading object of inquiry with the Commission 
on the Application of Iron, and the first series of ex­
periments instituted upon this subject was to deter­
mine the power of beams to sustain impacts many times 
repeated. For this purpose sixteen bars were cast, all 
from Blaenavon iron, No. 2, and five at least of the 
sixteen were found to be slightly defective at some 
place where they gave way. Whether these small de­
fects were more numerous than would be found in 
practice, it would be difficult to determine. Six of the 
bars were each 15 ft. long and 3 in. square, and placed 
on supports 13 ft. 6 in. asunder ; seven were each 10 ft. 
long and 2 in. square, and 9 ft. between the supports ; 

A HUNGARIAN VILLA. 

Percier. In the choir are a pair of pulpits, a double row and three were each 5 ft. long. 1 in. square, and 4� ft. 
of stalls, crowned by a carved wainscot, representing the between the supports. Of these bars, six were bent 
circumstances in the history of St. Mary. To the right through one-third of their ultimate deflection at each 
are balis-reliefs, executed by De Goulon, Taupin, Gou- blow. and five of them bore each 4,000 blows without 
pel, and BelIau. The two pulpits are enriched with breaking. The sixth was broken at a flaw with 1 ,085 
bass-reliefs showing the martyrdom of St. Denis, the blows. 
cure of Childebert I. by St. Germain, Bishop of Paris, One large bar, bent by impact through five-twelfths 
from sketches by Masse. Eight paintings depict in the of its ultimate deflection, was broken at a defective 
upper section of the choir actions in the life of the Virgin , place with 1 ,350 blows. Of six bars bent by blows 
Mary. To ascend the sanctuary are four steps of ' through half their ultimate deflection, five were broken 
Languedorian marble, with balustrades of fine Egyp- with less than 4,000 blows each ; one with 29 ; one with 
tian marble, adorned with two chandeliers, each 7 feet 127, etc. The only bar which bore the 4,000 blows was 
high, the lower portion of green marble, richly gilt. one of the smallest kind. or 1 in. square. Of three bars, 
The pillars are of Serancolian marble ; the main altar one bent to seven-twelfths, and two to two-thirds the 
is 12 feet 10 inches in height.. ultimate deflection. all were broken, the two latter with 

• • • , .. 127 and 474 blows respectively. The former required 
AN excellent home made axle grease is said to be I 3,700 blows to break it. 

made of two parts tallow, two parts castor oil, and one I Of ten bars of Low Moor iron, No. 2, each 10 ft. long 
part of pulverized black lead. and 2 in. square, placed on supports 9 ft. asunder, and 

struck in the middle with long continued impact. as 
before, four broke at defec tive places and two at sound 
ones. Three were subjected to impacts bending them 
through one-third of their ultimate deflections, and 
bore the test without fracture ; of three bent by blows 
through half their ultimate deflection, two were 
broken; those bent through two-thirds were all broken. 
On the whole, it appears that no bar but one, and that 
a small one, stood 4,000 blows, each bending it through 
half its ultimate deflection ; but all the bars when 
sound stood that number of blows, each bending them 
through one-third of their ultimate deftection. It must, 
however, be borne in mind that a cast iron bar will be 
bent to one-third of its ultimate deflection with less 
than one-third of its breaking weight laid on grad ually, 

and one-sixth of the break­
ing weight laid on at once 
would produce the same 
effect, if the weight of the 
bar was vary small com­
pared with the weight laid 
on it. Hence the prudence 
of always making beams 
capable of bearing more 
than six times the greatllst 
weight which will be laid 
upon them.-E. Hodgkin-
son. 

Cheap Steel Girders. 
As an indication of the 

way in which steel is sup­
planting iron for struc­
tural purposes, it is an­
nounced that a l e a d i n g  
M i d  d I e  s b l' 0 u g h firm, 
Messrs. Dorman, Long & 
Co. , who have attempted 
to compete with Belgian 
makers of rolled iron gird­
ers and joists, have deter­
mined to practically aban­
don this bran<,h of manu­
facture, and to roll only 
steel girders and joists. 
It is reported that this 
decision has been made in 
consequence of the persist­
ence of the Belgian mak­
ers in underselling their 
English rivals, whereby 
the market is choked with 
iron girders and joists of 
very inferior quality, but 
offered at a price that suits 
builders and others to 
whom iron is iron, so long 
as it is the required size 
and is painted red. Messrs. 
Dorman & Co. have, how­
ever, started new works 
for the manufacture of Sie· 
mens-Martin steel, which 
are calculated for an out­
put, when in full opera­
tion, of more than 1 , 200 
tons per week. It is in­
tended to turn out all di­
mensions and sections of 
girders and joists, which 
will carry loads of forty 
per cent. more than corre­
sponding sections of iron, 
while the increase in price 
will only be twenty-five 
per cent. To show how 
cheap sections of steel 
suitable for gas holder and 
roof work call be made, 
it may be stated that steel 
joists up to ten inches deep 
are quoted at £6 ; joists 
twelve inches deep are 
quoted £6 5s. ; and four­

teen inch joists £6 lOs. at Middlesbrough. The 
largest sections made at these works will for the 
present be 15 in. by 5 in. by 5 in. to 20 in. by 8 in. by 
8 in. Engineers specifying these steel girders will a.t 
least have the satisfaction of knowing what they are 
getting. 

• f l  . ..  
A. Good Floor. 

A good floor should be- Almost i m p e r c e p t i b l y  
A test of tho builder's skill; jointed ; 
Of thoroughly seasoned Undisturbed when laid ; 

lumber ; Laid on straight-edged 
Without creaking boards ; joists ; 
Without splintering edges; Without heading joints ; 
Without gaping joints ; Laid without s h o w i n  g 
Without curling section ; nails ; 
Flat as a table top ; Of edge-nailed boards ; 
Rigid and smooth ; Laid on a bed floor. 

A good floor is a rarity. 
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THE DTBOPOLITAN IIUSEU1I ADDITION, CENTBAL at the same time distributing the light in a very good EXPOSITION OF FINE ABTS AT VENICE. 

PABK, NEW YOBX. manner. No place could possibly be found better adapted for: 
Under the direction of the present board of trustees The building is strictly fireproof, that is, as strictly an exposition of the fine arts than Venice. It wouldl 

of the Metropolitan Museum of Art, not long ago, an fireproof as it is possible to make any building, for no seem almost that paintings and statues , must have' 
appropriation of $350,000 was made to add to the ma.tter how it is constructed, its interior arrangements been especially made to be placed in that city of ' 
building. Mr. Theodore Weston, one of the trustees, I demand the use of materials that fire will burn. The palaces. The Italians, be it to their honor, are en· 
was engaged as the architect, and with his partner, I floors are supported upon iron girders, fllled between deavoring to mend the chain of their glorious past, 
Mr. Tuckerman, prepared plans for the structure. the spaces with beton cement arches. The surfaces of which has been so long broken. After Milan, Turin, 

The addition, in connection with the old building, the floors are housed to correspond with those in the Rome, have done so much, this city of the DogeH is now 
forms a hollow square, the center being an open court old building. The inner rooms and galleries in the trying to inspire a little life into the arts which former­
across which runs a bridge connecting the two portions addition, and in that portion of the old building front· ly were held in such high esteem. 
of the building. ing upon the court which is faced with imported glazed I The exposit.ion which will soon be opened at Venice 

The intention and aim of Messrs. Weston & Tucker· white brick, receive by reflected light plenty of illumina· will be held in a palace of a Greek style architecturally, 
man has been to provide a building which would be tion. For illumination at night a full electric and gas near the Public Gardens, and occupying a plat of land 
architecturally an ornament to the city and at the plant will be provided. The whole arrangement of the of about 8,000 square feet. It contains forty rooms. 
same time keep the main idea of the ultimate object of building is complete. The necessities and exigencies It may be reached either by land, by the street San 
the structure evident. of a building of this kind have been carefully weighed Francesco, where one of the principal entrances is 

The treatment is simple and classic, in the modern by Messrs. Weston & Tuckerman, and the result should placed, or by gondola or launch on the canal, where 
French school, suggesting the Prix de Rome contests be highly gratifying to them. The treatment is in the other principal entrance is placed. 
in the Ecole de Beaux Arts, which are famiiiar to all good, wholesome architectural taste. The general view of the exposition, which we publish 
students of architecture. For the foregoing particulars and for our illustration herewith, shows what a magnificent scene will be 

The approach to the main facade, which fronts to- we are indebted to the Art Age. offered to those who approach the palace by water. 
ward the south, pa6ses over a terrace 100 feet in depth, In addition to the rich store of art treasures now Those who are wearied with the promenade through 
and '3xtending the whole front of the curtain, winding within the walls of the Metropolitan Museum, it is the galleries may rest and regale themselves at the 
away toward the main driveway in front of the two pleasing to be able to add that one of the principal Cafe du Belvedere. which has been built especially for 
wings. Directly in front of the portal is the covered galleries of this new building is to be specially graced the exposition, but which will be kept after the exposi· 
driveway leading under the terrace to the administra· by a magnificent private collection of paintings, the tion has been closed. From the terrace of the cafe one 
tive departments in the basement. From the terra'!e generous legacy of a wealthy lady of New York. " The may enjoy the beautiful view of the canal, the tide, 
is the entrance to the building, which has a frontage Catherine Lorillard Wolfe Collection, " for GO it is to be and sea.-L'lllustration. 
toward the south of 233 feet. The front is divided into known aud styled, consists of a large number of cele- .. . . I • 
two pavilions and a curtain. brated works of art, valued in all at half a million Root ()hoklng' 0.- Dralnll. 

From the base course of granite rise three round, dollars. Deep as drainage may be laid, it is never altogether 
arched openings, the two end ones serving as windows, The collection is a remarkably even one, showing free from the possibility of being put out of order by 
the center being the entrance portal. The impost scarcely a single indifferent piece, the examples of each the roots of trees or of certain kinds of crops, which 
moulding running as a string course through the en· painter being quite up to his best level. Many of the may penetrate the drains, and form a hindrance to the 
tire length of the building, free passage of the water 
and returning on the !'ides, through them. The roots 
breaks these openings, the of the elm, ash. willow, 
upper part of which is filled and other trees are known 
betweenthe triple mullions to enter the pipes, and 
with a rich bronze grille. even pass through the 
As is the case with all the ground for several yards 
openings in the face of the to reach them. as if they 
building, the reveals are were attracted by the 
very deep, and consequent. moisture and air which 
ly cast extremely heavy they find in the pipes, and 
shadows, giving a richness, by the nourishment afford-
tone, and general effect of ed them there. To obvi· 
solidity. In the spandrels ate this difficulty, it is ad· 
between the center and visable, where it occurs or 
end arches are two bronze is apprehended, to use 
portrait medallions in cir· socket pipes jointed with 
cular granite frames. one cement, or to lay the pipes 
of Michael Angelo and the as far as possible from the 
other of Raphael. The trees. I have found that 
double billet moulding embedding thE:' pipes in 
running around the inside lime, mortar, or, concrete 
of the frame is very rich, has prevented them from 
and gives the bronze a being choked , although 
striking effect in conjunc. close to trees which it was 
tion with the selected brick impossible to avoid, and 
which fills up the remain· has kept them clear for 
ing space in the spandrels. '.rlIE NEW ADDITION TO THE DTBOPOLITAN IlUBEU1I OF ABT, CENTBAL PABK NEW YOU.- some years. The roots of 

The window openings WESTON " TUCKEBIIAN, ABCHITECTS. some crops, if they should 
and the transom over the penetrate the pipes, die 
entrance are triple mullioned. The effect of the famous modern painters are represented. Meissonier I away when the crops are removed, and are fre· 
deep reveal of the arches in these openings has been has two large canvases, " The Two Vanderveers " and quently washed out at the mouths of the drains by 
still further heightened by this arrangement of the .• A General and his Adjutants, " and one water color, the strong flow of water through them. Other sub­
mullions, causing almost the entire upper portion of " The Sign Painter." Jules Breton is represented by , stances give the drainer a vast amount of trouble in 
the opening to be thrown into deep shadow. The his big " Pardon in Brittany," a peasant church pro· obstrncting pipes. Ocherous water, depositing oxide 
entrance itself is  strictly classic in outline and treat· cession. Rosa Bonheur has a Scoteh landscape with of iron. is  a common source of obstruction. It  ape 
ment, and with the bronze door executed in heavy cattle in it, and her well known picture of a hound. pears to harden and consolidate as it receives air 
relief, and the bronze grilles, both in the door itself and Troyon has a Dutch landscape, with cattle also. L through the pipes, and ultimately chokes them. I 
the windows on either side, give strong effect. In the Bonnat is represented by " The Egyptian Fellah Woo have found it best to get at the source of the spring 
windows in t.he side wings the reveals are four feet man and a Roman Girl on the Campagna. " Cabanel or springs, and conduct the water away by large pipes 
deep. The heavy lintel is supported by a compound painted a full face and three·quarter length portrait of independent of the general system. Confervre and 
mullion, the main feature of which is a detached Miss Wolfe for the collection. and a symbolic " Bride parasitic plants will also get into the pipes, grow, and 
column of polished black granite. Behind this comes a of the Church. "  " The Christian Martyr " is Gabriel ultimately stop the flow of water through them. An­
pilaster of tooled granite. There are three of these Max's, and .. The Ford," Fromentin's. Among the other source of trouble is the percolation of sand into 
windows in the front of each wing. Above the impost others are Bouguereau's . . A Girl and a Child ," Bangs' the pipes, which necessitates patience and care in tak. 
moulding running just over the lintels of these win- " Arabs in a Turkish Caf�," Piloty's " Wise and Foolish ing them up frequently after being first laid, and relaid, 
dows the space is divided into three recessed panels, Virgins," Alfred Stevens' " The Japanese Toilet " and until all the water has run out of the bed, and then 
in the upper part of which are set three frieze reliefs " Preparing for the Promenade, " Detaille's " The Free. laying them in straw and on strips of wood. P. 
in Indiana limestone. booters in the Woods, " Gerome's " The Arabs at Prayer 

In all there will be eleven new galleries added to the in a Mosque at Cairo " and " An African Chief," 
museum. Vibert's . . The Reprimand " and " The Startling Con-

The partitions throughout the building will be of fession, "  Bellecour's " The Betrothal." Hans Makart's 
peculiar construction. Instead of studs. a skeleton . . .  After the Ball," Munkacsy's " The Mont de Piete, "  
iron framing will b e  used. filled i n  with plaster o f  Paris and Domingo's " A Spanish Interior. " Knaus' " Holy 
and sheathed on both sides with one and one quarter Family " is, perhaps. the best known piece in the col· 
inch spruce, and covered outside of the sheathing with lection. Knaus had painted the picture on a commis· 
tightly stretched cloth. The object of this arrange· sion from the Empress of Russia some thirteen or four­
ment is to present a uniform wall surface upon which teen years ago, and Miss Wolfe saw it in Berlin before 
pictures may be hung at any point without having to it was finished. The Empress would not take it after' 
search about for a convenient beam or piece of stud- ward, and Knaus put it aside, declaring that he would 
ding in which to firmly fix a nail or screw. never sell it. Miss Wolfe finally got it at a cost of 

The galleries are to be lighted by double skylights. more than $30,000. Among the other painters repre' 
The outer roof is glazed over the iron trusses half way sented in it are Edward and Theodore Frere, Henner, 
down to the gutters, and beneath this (dass and iron Jules Dupre, Diaz, J. W. Preyer, Brion, Merle, Chap' 
roof are other skylights, .more ornamental in construc· lain Chevet, Madrazo, Worms, GaUait, Wehrbach, 
tion, forming the ceiling to the rooms. This arrange- Daubigny, Volon, Andreas and Oswald Achen­
ment admits of the inside lights being opened at any bach, VerboeckhQven. Riefsthal. Rouesea.u, and Ha­
time of the year without da.wz:er from the weather. Mld mQll. 

PATE NTS. 
Melllln. MIlDn & (lo., i n  connection with the publication of the 

SclenlUle AlDeriean, continue to examine improvements and to 
act 88 Solicitors of Patents for Inventors. 

In this line of business they have had forty years' experience. and now 
have unequaled facflitte8 for the preparation of Patent Drawings, Specifi· 
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Mellllrll. Mnnn & Co. 
also attend to the preparation of Caveats, Copyrights for Books. Labels, 
Reissues. Assignments. and Reports on Infringements of Patents. All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 

A pamphlet sent free of charge, on application, containing full informa­
tion abont 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 • .fre<t of charge, a synopsis of Foreign Patent Laws, show. 
ing the cost and method of securlug patents in all the principal countries 
of the world. 
ltIl1NN & (lO., 8011(11&01'. 0.- Paten'II, OOl Broadway, New York. 

DBANCIl OFFICi.--4,122 F Street, Waehillgton, D. G. 
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Entrance from San Francesco Street. Principal Front of the Exhibition Palace. Cafe of Belvedere. 

EXHIBITION OF FINE ARTS. VENICE. 
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WOOTTON. 

The residence of Mr. Geo. W. Childs is situated 
about two miles from Bryn Mawr, a station on thp. 
Pennsylvania railroad, and ten miles from Philadel­
phia. It was at this beautiful place that Mr. Childs so 
elaborately entertained about 800 of the florists and 
their friends on the 20th of August last, during the 
convention of the National society ; and as only a small 
proportion of the florists of America were present on 
that occasion, it may interest many of our craft to 
know something of this country seat. 

Wootton, as it is now called, was at the time Mr. 
Childs bought it, in 1880, but a rough fl\.rm of about 116 
acres. This has been converted into park and garden, 
with a lawn of thirty-five acres in most perfect keep­
ing, and one of the finest " Queen Anne " country 
houses to be found in America. 

Entering at the lodge, one sees cn the left a fine car­
pet bed containing about 25,000 plants, a very striking 
feature. Leaviug this by a gentle curve in the carriage 
drive we come to the stables and coach houses, fitted 
up with all modern improvements, almost in front of 
which is a fine plant of Abies nobilis, sent as a cutting 
to Mr. C. by Professor Meehan when with the Hayden 
exploring expedition in the Rocky mountains. At the 
rear of the stables, and placed as a facing to a fine 

grove of natural timber, are some large clumps of mis­
cellaneous plants, very interesting to many visitors, as 
they contain many things not often saen in this pres­
ent rage for carpet and other formal styles of bedding. 
In front of these is a fine stream of running water, 
which is a great attraction to the whole, and planted 
on one of the natural curves are some handsome 
clumps of arundo, rivina, and eulalia. Immediately in 
the rear of these again is a bed of fancy caladiums, 
which seemed to luxuriate in the partial shade, and 
made a happy blending between the natural woods 
and the dressed lawn in front. Passing on up through 
this glen we come to a grotto of rocks, through which a 
small waterfall trickles, and in which it is intended to 
collect every known variety of fern to be found hardy 
in North America, all of which will be correctly named. 
Passing on south from this we strike the open lawn, 
directly facing the house. Here are dotted among lots 
of choice trees and shrubbery some fine plants of Picea 
pungens. retinosporas, Taxus canadensis, pinus in 
variety, etc . •  which. for the short time they have been 
planted . are remarkably thrifty trees. These, as well 
as other similar classes, are very effectively arranged 
for future development. 

In front of the house stands the magnificent vase 
illustrated and described in the Flo1'ist of Nov. 1, and 
above this, on each side of the steps leading to the 
front door, stand two grand plants of Cycas revoluta 

and a fine one of Araucaria bid willi. In close proxim­
ity stands a purple beech planted by Madame Nilsson. 
On the west side of the house is an effective design 
planted with coleus and other summer plants. 

On the gentle slope northwest of the house are situ­
ated most of the memorial trees planted by illustrious 
visitors to Wootton. These are all to be labeled with 
botanic names, circumstances of planting, etc. , thus 
giving the collection a sentimental as well as scientific 
interest for the future visitor. Noticeable among them 
is a fine piece of Picea nordmanniana planted by Mrs. 
Nellie Grant Sartoris, and in close companionship a 
fellow tree and a Quercus palustris and Norway spruce 
planted by the three daughters of the late F. A. Drexel, 
all growing into nice trees ; but those near by, planted 
by Thos. Hughes and Herbert Spencer, are both dead, 
which is much to be regretted. There are on this 
broad expanse of lawn many other trees planted by 
men of mark, but their enumeration would take too 
much space. There is one other, however, which 
probably would interest all who behold it. Standing 
close to the . lower or farm entrance is probably the 
finest specimen in the country of Carya porcina (com­
mon hickory) ; stretching away from this is a fine 
avenue of platanus leading to the farm, dairy, and 
green houses. 

" W O O T T O N ," 
D E L A W A R E  COU N TY ,  P E N N SY L V A N IA.  

RESI DENCE OF G EOR G E  W. C H I LDS, Esq. 

the case, but as a friend and trusted steward , employer 
and employed mutually considering each other's best 
interest and happiness. 

The accompanying engraving beautifully illustrates 
the house and part of the lawn near to it, with the fine 
grove of natural timber in the distance, whose beauti­
ful shade protected the florists and their friends while 
enjoying the lunch provided by Mr. Childs on the oc­
casion of their visit. But this picture of Wootton, 
though excellent, does not give a true impression of 
the harmonious blending of art and nature which is so 
striking to all visitors. It m ust be seen to be appre-
ciated. JOHN N. MAY. 

Summit, N. J. -Amer. Florist. 
. 1  . . .. 

ToJ Tran.Cer Prh.,. '0 Wood. 
The whitewood used being perfectly smooth, should 

receive a few coats of French polish.  The print to he 
transferred having been dampened with a sponge soak­
ed in spirits of wine, is placed on the wood with a piece 
of thick cloth over it. A warm iron is then passed 
gently over the cloth, care being taken not to shift the 
picture. Keep the iron rubbing backward and forward 
for ten or flfteen minutes, then take off your cloth and 
leave it for some hours. Now get some cold water, 
dampen your finger in it, and rub the paper. Great 

Prom Asllm.ead' 8 History of Dela100re Gbuntv. 188f,. 

The greenhouses are a fine combination of houses care must be taken not to disturb the impression. 
built to suit the various classes of plants required for a Keep damping your finger as you go on. When you 
well'appointed gentleman's garden, and their contents have got the paper all off, you ean polish over. Any 
show the skill of its able superintendent, Mr. John M. I kind of print will do which is not glazed. Ink impres­
H ughes, as do all other parts of this fine place. Among sions are the most easily transferred. 
the many other choice attractions of the greenhouse, a • , • , .. 
fine bench of gloxinias was particularly striking. Tree Grow'h. 

Running at the bottom of the vegetable garden is 
another fine stream of water, from which is pumped 
(itself furni!'hing the power) all thl:' water required for 
the farm and greenhouses. In the same locality is the 
dairy, supplied with a constant stream of pure water 
from a natural spring flowing into a shell presented to 
Mr. Childs by the late General Grant, and brought by 
him from Yokohama, Japan. From this shell the wa-
ter flows gently over beautiful clear white tiling all 
around the dairy, thus forming a cooler for the milk. 
Everything is in the most perfect order, and the whole 
building is unique in every way. 

After taking a comprehensive view of this fine place, 
one is greatly impressed with the splendid results ac­
complished in the short space of six years. Not only 
lavish expenditure, but the most refined taste, were 
requisite for this end, and I only wish that many 
others with wealth at their command might be induced 
to become as liberal patrons of horticulture, for by 
such is our calling elevated and refined. Here the 
gardener is not treated as a necessary evil, as is often 

The following figures may interest those of your 
readers who have paid attention to the growth of trees. 
I have carefull y measured these seven trees annually, 
and give you the sum of ten years' growth. 

A sycamore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
A cnt leaved alder . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  . 
An oak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
A Cryptomeria japonlca . . . . . . . . . . . . . . . . . . . . . .  . .  
A Spanish chestnut that has been pollarded . . . .  . 

The above trees are in the 19arden, the two 
following in the park : . 

A Spanish chestnut. . . . . . . . . . . . .  . . .  . . . . . .  . . .  . . 
Another . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Jan., 1878. 

ft. in. 

� 6Y.& 
10 0 1� lW'4 
12 7 

8 8 

Jall., 1887. 

ft. in. 
7 7Y.& 

1� � 
15 5 

13 7 
9 5 

It will be seen that the Spanish chestnuts grow 
faster than the other trees, and the pollard the fastest 
of all. The trees are measured at four feet from the 
ground.-Wm. Wickham, Binsted- Wyck, Alton, in the 
6arden. 
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CHURCHES OF MODERATE COST. 

We present herewith a couple of sketches of churches 
of moderate cost. for which we are indebted to our es­
teemed cotemporary, Building_ The cost of erection 
is stated in connection with the engravings. 

• I • • • 
National Association oC Bollders oC the United Statell. 

The first convention of this important body was held 
at Chicago, March 29, 1887. A full report of the pro­
ceedings was given in the March number of the Build­
ing Budget. The following is the 

DECLARATION OF PRINCIPLES. 
1. This association affirms that absolute personal in­

dependence of the individual to work or not to work, 
to employ or not to employ, is a fundamen�al prinCiple 
which should never be questioned or assailed. That 
upon it depends the security of our whole social fabric 
and business prosperity. and that employer!! or work­
men should be equally interested in its defense and 
preservation. 

While upholding this principle as an essential safe­
guard for all concerned, this association would appeal 
to employers in the building trades to J'('cognize that 
there are many opportunities for good associations of 

4. That all blank forms of contracts for building 
should be uniform throughout the United States. 

That such forms of contract, with the conditions 
thereof, should be such as will give the builder as well 
as the owner the protection of his rights such as jus­
tice demands. 

That whenever a proper form has been approved by 
this association, after consultation with the American 
Institute of Architects and the Western Association of 
Architects, we recommend its use by every builder and 
contractor. 

5. The legislatures of the various States should be 
petitioned to formulate and adopt uniform lien laws, 
and every organization represented in this association 
is recommended to use its best endeavors to secure the 
passage of the same. 

6. Architects and builders should be required to adopt 
more effectuaJ safeguards in buildings in process of con­
struction , so as to lessen the danger to workmen and 
others. 

7. We recommend the adoption of a system of insur­
ance against, injury by accident to workmen in the em­
ploy of builders wherein the employer may participate 
in the payment of premiums for the benefit of his em-

145 
had been 38,084 building operations, and of  these 24, 672 
were dwellings, which, added to the previous number, 
makes a total at the first of the present year of 171,084 
dwellings in Philadelphia. 

I then inquired of our building inspectors as to the 
value of these building operations. I learned that 
each one of these comprised a single operation. A 
large store which we had built there, and which (lost 
$300,000. was a single operation. Each of our churches, 
some of them costing $150. 090 to $200,000, was a single 
operation. Some of our dwelling houses, costing 
$75,000 or $100,000, was a single operation. Our fac­
tories and our storehouses, ranging in cost from $20,000 
to $100.000, were single operations. and so on, down to 
the humble home of the mechanic, costing possibly 
$1,000 to $1 . 200. They aBBured me that $6,000 for each 
operation would be a fair average. The figures startled 
me, and I said : . .  No ; I cannot go away froIn here 
with a statement of that kind. I will put it $5,000. 
You are certainly far above the absolute facts." 

Now, $5,000 for each one of those operations makes a 
sum of over $30,000,000 that is received and expended 
in a year by the mechauics of Philadelphia. Gentle­
men, if we spend $30,000,000 in Philadelphia, what is 

- -- ) � . 
.:. �. 

CHURCHES OF MODERATE COST. 

workmen, and, while condemning and opposing im- ployes. Also in securing payment of annuities to work­
proper action upon their part, they should aid and men who may become permanently disabled through 
assist them in all j llst and honorable purposes. That, injuries received by accidents or the infirmities of old 
while upon fundamental principles it would be useless age. 
to confer or arbitrate, there are still many points upon The next convention is to be held in Cincinnati, on 
which conferences and arbitrations are perfectly right the first 'l'uesday in February, 1888. The officers for 
and proper, and that upon such points it is a manifest the present year are : President, J. Milton Blair, of 
duty to take advantage of the opportunities afforded Cincinnati ;  first vice-president, John S. Stevens, of 
by occasions to confer together, to the end that strikes, Philadelphia ;  second vice-president, Edward E. Scrib­
lockouts, and other disturbances may be prevented. ner, of St. Paul ; secretary, W. H. Sayward, of Boston ; 
When such conferences are entered into, care should treasurer, John J. Tucker, of New York. 
be taken to Eltate clearly in ad vance that this funda.- • • • I • 
mental principle must be maintained, and that such The Vut Soms of Money Expended by Bollders. 
confeJ'('nces should only be competent to report results At the recent Chicago convention of American 
in the form of resolutions of recommendation to the builders,

· 
Vice-President Stevens said : 

individuals composing the various organizations par- By an examination of the census of 1880 , I found 
ticipating, avoiding all forms of dictatorial authority. that there were in Philadelphia 146,412 dwellings, that 

2. That a uniform system of apprenticeship should they had an average of 5 '79 persons to a dwelling_ In 
be adopted by the various mechanical trades. New OrleanI.' they had 36,347 dwellings, with a per-

That manual training schools should be established centage of 5 '95 persons to a dwelling ;  in Baltimore, 
as a part of the public school system. and that trade 50,833 dwellings, a percentage of 6 '54 ; in San Francisco, 
night schools should be organized by the various local 34; 110 dwellings, a. percentage of 6 '86 ; in St. Louis, 
trade organizations for the benefit and improvement of 43,0211, 80 percentage of 8 15 '; in Chicago, 6 1 ,069, a per­
apprentices. centage of 8 '24 ; in Boston, 43,944, a percentage of 8 '26 ;  

3. This association earnestly recommends all its affili- in Brooklyn, 62,233, a percentage of 9 '11 ; in Cincin­

ated associations to secure as soon as possible the adop- nati, 28,017, a percentage of 9'11 ; in New York. 73,684, 
tion of a system of payment by the hour for all labor a percentage of 16 '37. Now that is a matter of interest. 
performed other than piece work or salary work, and I then went to our building inspectors to ascertain 
to obtain the co-operation of aBSOCiations of workmen I what had been done in that line for the past six years. 
in this just and equitable arrangement. I found by an examination of our records that there 

spent in New York ? What is spent in Boston ? How 
much money is expended in Chicago ? in San Francisco ? 
in St. Paul ? in New Orleans-all over this great coun­
try ? Gentlemen, $750,000,000 would be a low estimate 
of t.he amount of money that is expended by the me­
chanics who are represented here in convention. Think 
of it I A sum of money that will exceed the amount 
which is expended in many of our commercial ex­
changes, in our boards of trade, among our merchants 
alld our bankers, and we want the public to know it. 
We want them to respect us, and we want to respect 
ourselves. [Applause. ) If these few words will make 
any of you go home from here feeling that you can 
lift yourselves up in your manhood, and feel that 
standing alongside of the professionaJ man, or the 
storekeeper, or the merchant, you are part and parcel 
of the interests of this country, representing a buSineBS 
which exceeds in magnitude that which he represents, 
it will give you that much more self-respect, and you 
will receive respect from others in accordance with 
what you consider of yourselves. [Applause.]  

• • • • •  

Earthen Dralos. 

I have never found one l!olitary case of an e'lJ'then 
drain that was properly laid. And Col. Waring states 
that in Memphis, where there has been every oppor­
tunity and every reason to lay the sewers as perfectly 
as possible, they found. when they were taken up, 
that the joints leaked.-O. F. Wingate. 
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END WOOD FLOORING. 

Correct notions of health and improved taste have 
conspired in recent years to bring about a notable 
change in floor coverings in American houses. Almost 
without exception, d wellings of the better class now 
exhibit a sparing use of dusty carpets and a profusion 
of healthful and cleanly hard wood floors. This tend­
ency has naturally incited invention, and within a de­
cade many new varieties of wooden flooring have 
been introduced. Some were thick-parquetry ; some 
were thin-wood carpet ; but all or nearly all have 
held to the old method of laying, that is to say, with 
the side of the grain as the wearing surface. 

A little over five years ago, a method of joining wood 

BAY WINDOW OR OCTAGON ROOK. 

by molten metal was patented to an American invent­
or. The first and so far principal application of this 
method was in the construction of end wood flooring. 
This consisti:! of pieces of various woods securely joined 
by metallic or wooden splines and set on end in such a 
manner that the end of the grain becomes the wearing 
surface. 

In the application of joining by molten metal, the 
blocks .of wood are first made as dry as possihle, since 
the presence of even a small q uantity of moisture 
causes the generation of steam when the hot lead is 
forced into the grooves. The blocks are then jointed 
to exact size, grooved , assembled into sections sixteen 
inches square, and showing any desired design by the 
necessary color selection, and finally joined into a solid 
section by the introduction of lead made fluid by the 
requisite temperature. 

A more recent invention is a method of joining by 

Elm WOOD. FLOORING FOR RECTANGULAR ROOK. 

ease with which end wood floors are kept in order. 
There has certainly heen considerable complaint by 
housekeepers about the difficulty of keeping hardwood 
floors in good condition. The fault doubtless lies, in 
many cases, in want of care and skill. In more cases, 
however, the complaints are well founded. Side wood 
floors, with even moderate wear, show such deep in­
dentations from heel nails and furniture, that their 
original beauty is soon marred or wholly destroyed. 
End wood, on the other hand, will bear much rough 
nsage, and still retain its perfection of surface, or be 
restored thereto with little labor. 

The principles involved in the construction of end 
wood flooring, and especially in manufacturing it on a 
scale so extensive as to make it a practicable industry, 
were so novel and complex that its development has 
been slow. Gradually, and in the face of many oppos­
ing forces, it has grown into perfection and into public 
favor. There are now few States in the Union without 
samples of the work in actual use. Recently two floors 
were shipped to Greece for the new American school 
for classical studies in Athens. 

This material is manufactured by Wood Mosaic Co. , 
whose works are located on the N. Y. C. & H. R. R.R. 
in Rochester, N_ Y. Their salesroom has now been for 
about two years at 321 Fifth Avenue, New York City. 
Here a large display of samples can be seen, and best 
of all, a floor subjected to hard usage and designed to 
give practical demonstration of the qualities which 
they claim for it. 

We ought to add that the first cost of end wood 
mosaic hardly exceeds the colOt of · thick parquetry of 
the old style, hence its greater durability makes it in 
the long run more economical than any other. 

. . .  , .  

THE FLORIDA STEAM HEATER. 

There are at the present time so many heaters of va­
rious kinds upon the market that the selection of the 
most serviceable and economical system often becomes 
a matter of no inconsiderable trouble aod difficulty. 
A careful consideration of the advantages claimed for 
the Florida steam heater, made by the Pierce, Butler 
& Pierce Manufacturing Co. ,  of 14, 16, aod 18 Clinton 
Street, Syracuse, N. Y. , is recommended before making 
a decision. 

This firm manufactures these heaters in a variety of 
sizes, and for all purposes. The one illustrated in the 
engraving is of an extra large size, and is designed to 
meet the popular demand for an economical steam 
heater of sufficient capacity for warming public build­
ings, churches, schools, apartment houses, and other 
buildings of large extent. In it the parts are so ar­
ranged that two fire pots, two grates, and two self-feed­
ing fuel magazines are operated, either separately or 
together, as may be required. In cold weather both 
flres are run, and in mild weather one flre is allowed to 
smoulder or entirely go out, with a corresponding re­
duction in the amount of heat generated and in the 
consumption of fuel. The great difficulty in large 
apparatus of reducing the heat without waste is 
thus accomplished in a very simple and satisfactory 
ma.nner. 

wooden splines after the blocks have been subjected to Small heaters for private residences and other pur­
the same process of drying, jointing, and grooving_ poses are manufactured, the characteristics of all the 

Of the extreme durability of end wood there can be heaters being that they are 
no question. End wood floors in elevator cars subject- not made . of common cast 
ed to constant wear for over three years still show no iron, but of a carefully 
si gns of loss in thickuess, whereas side wood floors, mixed composition of ores, 
under the same conditions, are found to wear through which combines the maxi­
in a relatively short time. This statement is made on mum of durability with 
the authority of one of the largest manufacturers of · the quality of trans�i tting 
elevators in the country, one who has over ninety end the heat in the greatest 
wood floors now in use. de�ree. 

Of the relative beauty of end wood and side wood The construction of the 
there might naturally be doubt until the former had Florida steam heater may 
been seen. It is frankly admitted that certain pleas- be briefly stated to consist 
ing effects are sacrificed by placing wood on end. just of three or more hollow 
as in common quarter-sawed oak you lose one form of cast iron water sections of 
beauty and gain another. and with this the further circular form, with six 
advantage of greater durability and lessened danger oval shaped return flues, 

BORDERS IN END WOOD FLOORING. 

JUNE, 1 887. 
THE MASON REDUCING VALVE. 

In the many positions where it is desired to use a 
lower pressure than that of the boiler, such. for in­
stance, as for steam heating coils, dry rooms. paper 
making machinery. etc . ,  the Mason valve will prove of 
great service in automatically reducing and maintain­
ing an even steam or air pressure, regardless of the 
initial pressure. '.rhey are made in various sizes, up 
to and including two inch, of the best composition, and 
above that size of cast iron, with composition lining. 
The construction of the valve will be sufficiently obvi­
ous on reference to the sectional view represented in 
the accompanying engraving. It will be seen that the 

THE MASON REDUCING VALVE. 

arrangement of part!> is well calculated to do the work 
thoroughly and efficiently. 

The Mason Regulator Co. , of 22 Central Street, Bos · 
ton, are the manufacturers. 

. ,  . . . 

The N. Y. Centra. Iron Work •• 

The extensive manufactory of W. B. Dunning, at 
Geneva, N. Y.,  which is known as the New York 
Central Iron Works, is now turning out a large amount 
of material. Steam engines and boilers of all kinds, from 
1 to 150 horse power, machinery, castings in iron and 
brass, and a very extensive set of steam heating boil­
ers are among the manufactures turned out from this 
busy and thriving works. Of the number of these last 
is the patent portable base burning steam heating boil­
er, an excellent apparatus, having many advantages, 
which are of so decided a nature that it has b�n ex­
ported on order to England, Germany, Belgium, and 
even so far as Tokio, Japan. 

The reputation of Mr. Dunning as a mechanic 
and manufacturer has grown during nearly half a 
century, and the excellent quality of his workmanship 

from shrinkage and warping. So in end wood, unex­
pected beauties appear, which are no less in degree, 
though different in kind. Indeed, the beauties of end 
wood are so novel and so striking that even experts in 
wood work marvel at the fact that these were never dis­
covered before. Nearly all the hard woods in common 
use show beautiful variegations in color, bringing out 
in some the medullary rays which are otherwise rarely 
seen except in quartered oak, and exhibiting in all a 
richer, warmer tone than that shown by the same 
woods when the side of the grain is exposed. 

and three waterway open­
ings cast in each. These 
openings in the sections, 
when set up, come in line 
and form the perpendicu­
lar return flues or the heat­
er, as well as the steam 
communication b e t  w e e  n 
the sections_ The con­
struction has many other 
points of great advantage, 
to which we have not now 

THE FLORIDA STEAK HEATER. 

But probably the greatest merit of all cows�ts in the 

space to refer. 
Among the advantages claimed for the heaters ma� 

!>e mentioned these : That it is cheaper, requiring no 
brickwork ; it. is sectional and easily handled ; it is self 
feeding or surface burning ; it takes up less space in 
the cellar, being portable ; it will carry steam in the 
coldest weather continuously from twt'lve to eighteen 
hours without attention ; and last, but by no means 
least, it is the most eeonoJJliCliol of fuel of any heater 
ex�t. 

md materi als is only equaled by the ingenuity of his 
lDany improved methods of construction. 

e . • . •  
To clean chamois leather, rub into it plenty of soft 

soap, and then lay it for two hours in a weak solution 
of soda and warm water. Afterward rub till quite 
clean, rinsing in clean warm water in which soda and 
yellow soap have been dissolved. Wring dry in a 
rough towel, pull out, a.nd brush. 
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Superior Copper Weather Vanes 

1 

THE " AUTOMATIC " 
GILDED WITH PURE GOLD. 

ftWII DBUAMIUTB, CIlViCIl CBOSSn, I'INIALS, ITC. 
Vanes made from any 

Drawing or Design on 
Short Notice. 

': 'j)EXTEI\JI\OTHEf\S' ENC1L ISH SHlN4L£ STA 1 NS - :- BLIND AWNING FIXTURE. 
T. W. JONES, 

SUCCESSOR TO 
eRAS. C. BRIGGS, 

V. W. BALDWIN; 
Removed from 213 Pearl 

Street to 

168 Front Street, 
Near Maiden Lane, 

NEW" YORK. 
Dlustrated catalogue of over 250 desigus. mailed 
to any address on receipt of 8 two cent stamp. 
half the postage. 

They ventilate a n d  
cool the room, giving 
free circulation of air 
a n d refreshing shade, 
and d o n 0 t interfere 
with the ordinary use 
of the blinds. 

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

F. O. NORTH &: CO., M:anutlleturen, 
2'2'6 DevoDBhlre Street, DOBtoD. 

ORNAMENTAL BRICK 
Brick and Terra-Cotta fur­

nished from any design. 

CEO. • MARBLE, Sole Manu­
facturer of THE !CJIIIE WBEN4JH. The best:3t"odAi! ��:�el::"1 ���'iac��"fj. S. A. 

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

Bricks for Arches !!,rollnd to 
suit any radIUS. 

Equal in Quality and Color 
to Philadelphia Brick. 

Ulll�:S H. BEGGS " CO., 
Wilmington, Del. 

ALL OUR FURNACES ARE 

Klein's Steel Plate Tubular Furnace. 

A BSOLUTELY 
Gas Tight 
Constructed with Simplicity & Economy. 

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

RegUlred Every Year to 
Put Them in Order • 

• •  • 
Has more radiatin, surface than any Hot Air Furnaces 

made. Every J omt is a Steam Boiler J<'int. Adapted 
for Heating Dwellings, Stores. Churches, School­
houses, etc. 

MANUFACTURED BY 

Klein Furnace Co., 
280 and 284 North Ave., Rochester, N. Y. 

ar See them and you will buy no other Warm Air 
Furnace. Every Heater Warranted. 

Archi teets, + Builders, + and + House + Owners 
Should use our Lead Covered Eleetrle COD-

duetorB aDd CableB for circuits for Electric Call � 
Bells, Annunciators, Electric Gas Lighting, Incan- � 
descent Lighting, or for communication between Residence and 
Stable, etc., and avoid the vexation and inconvenience of broken, .. leaky or grounded circnits. Our Cables are moisture proof and oan be em-

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

Standard Underground Cable Co . 
GENERAL OFFICES : 

No. 91 FIFTH AVENUE, PITISBURGH, PA. 
Braneh omeea ' { TeJePhODe BldldlDg, Cortlaud' st.. New York. 

• 189 Ea.t lIIadlBOD Street, ChIeago. 
MANUJ'ACTUREBS OF 

The WARING ANTI·INDUCTION and BUNCHED CABLES, and 
ACHESON COMPOUND CABLE. 

For Telegraph, Telephone, Electric Light and Power, Underground, Submarine, and Aerial. 
Light Leaded CableB (eoD&aiDlng ODe or more eODductorB) Cor UBe In HouBeB, or 

Cor eODnee&IDg ReBldeDee aDd S&able. 
All Work Guaranteed. Send for Illustrated Circular. 

A DECORATIVE 

Preservati ve Paint 
OF GREAT VALVE. 

Wor&hy tbe aUeD&toD oC Deal­
en, Dulldera, Prae&leal Paln&­
en, aDd CODBumerB ID every 
BeedoD oC &be eoUDtry. 

When properly a p p I i  e d, will not 
Chalk, Crack, Peel, or BUster. 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 dcsit'llble 
shades suited to the present style of 
painting. Superior for Marine Painting 
and for BuUdings e x p os e d to sea 
breezes. 

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

Presitlmt anti General Manager, 
PrOyidence, B. I. 

.o1ar ZrOD. 01ad.. 
This is a Cast Iron Casing, lined with tin or galvanized iron, to 

prevent direct radiation ot heat in cellar ; four loose ranels lift out, so 
as to give access to furnace for repairs or renewal, i necessary, with­
out disturbing the Hot Air Pipes ; it has sliding panels for feed door 
and smoke pipe to allow for expansion ; it has also a dust flue and flue 
door for Damper. We claim this to be the most com plete, durable, 
and convenient CQld case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility tor 
access for repairs, without requiring, as in a brick set, so large a space 
to work in. It is much sUI?erior to the ordinary sheet iron casing, 
both for durabilit.y and effiCIency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 

The Leibrandt & McDowell Stove Co ., 
PH I LA D E L P H I A  and BALT I MOR E. 
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WOODWORKING MACHINERY. i 01 
f II< I i  

RUTHERFORD'S DrawiD[ � �!n!i�=:�:ke�W�w�:= 

MET ALLIC PAINT . Instrnmonts. � ��� S -m  
: ]  . �  
i t  = ! � �  
raj i 4 III 

I.proved Chain Bed Planer . ... li 

F ADE������,D �; ��CK. BDrrl'DOOfSJ ! ::7'::: ::::;0::: 
RBQ11IRES NO DRYER. c:, FROST ok ADAlII8, 

RUTHERFORD & BARCLAY, Manufacturers, . :  SUDDII' OS. 37 CO:::����:�TON '  

305 Chestnut St., Philadelphia. catalogue Free. 

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

T H E U I D E A L " 

PATENT TI LE-LI NED BATH-TUB. 
Perfection o f  Cleanliness and Durability. Cast Iron Fla.Dge HeatiDg aDd Steam Pipes, Fire Hydrants aDd Stop 

Valves for Water or Gas, all Sizes. 
SHARPLESS & WATTS, Patentees, ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 

BAKBB. BUILDING, 

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

L. ni[AN" AS SE, 
IIIPORTER AND MANUFACTURER, 

88 Madison Street, Chicago, Ill. 

ARCHITECTS' AND SURVEYORS' SU PPLIES, 
DrawlnK Tool8, Paper8, Tape8, 

(Jhaln8, (Jolon, Ink8, etc. 

Improved LEVELS ror Builders aud TlUDg; 
Dlustrated Catalogues Sent on Application. 

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

TH E ORMII' IAIH IALANCE.  
IN OJ'» PRAIIES. 

.. " �  II ...... �-

. -

IN NElV FRAMES. 

GLOUOESTER. ZR.OM" �OR.:K.S, 
C LO U C E ST E R  C I T Y , N . .. . 

SAMUEL R. SHIPLEY. Prest. JAMBS P. MICHELLON, Secy. 
HEN�Y B. CHEW, Trefts. O F F I C E ,  WILLIAM SEX'I'ON, Supt. 

6 N o rth Seventh Street, P h i ladel phia.  
The H. Edga.r Hartwell Oompa.ny, 

LEADED GLASS MAKERS, DECORATIVE PAINTERS, ART FURNITURE, &C. 
19 We81 1I11d Street, New York (J1t,.. 1 4 1 6 F SI., Wa8hlncton, D. (J • 

.A.�TzaT:ECI :'-:E.o.A..T:m� �O�lIlt. .A. .�lIiIo:J:.A.:E.oTY. 

GLAS S PH I LUP SEMMER 8( COM PANV. • �1�.�8H.��!E�!-!lsq�l�s� CNLASEWySODRePDtK. 
. WRITE FOR QU OTATIONS. , • 

EUREKA SPIRAL SCREW DRIVER.. 
Will drive a screw by JIllBhina' on the end of handle in J4 of the time of the old 

nings & Co.!. N. Y. A�nts; and all the principal Hardware Dealers throughout the 
sizes, price xor each $J..26 and 8�.5(). 

8B!��!:f!!.�]L��tf!"!�L�.!C�!!Y · 
Scroll Saws, l!'ormers, Mortisers, Tenoners, etc., etc. 

OONTR.AOTO::a.S AM"X> BUZLDEEl.S 
who have no steam power can sa,·e themselvC8 money and facil­
ltat.e their business by using an outfit of Barnes' Hand and Foot 
Power Machinery. We have machines for ripping, cross-cut­
ting, !!Croll-sawing, mortising and tenoning, forminll' edges, 
groovmg, gaining. rabbeting. cutting dadoes, and turmng. 

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

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

Read the Following Letters from 

� __ .Cf:.A.R!�.cI��::-::��III..c:ar.�J.I.t-e.r. and builder, Morristown, N. J., says : " I  
months, and am much pleased with It. 

(() miles through Inch boards. Have 
rablJetillg ; have rabbeted all jambs and sawed 

drips for 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 mil wanted 
I 50 cents each for ·mak;ing them. With my foot power machinery I made 

them and saved S20 above good wages on the job." 

S .; WEIGHTS d CORDS 
I� desired, these machines wm be 80Id ON TRIAL. The purchaser can 

upenor to an have ample time to test them In his oWD shop and on the worklie :wlshes them 
• to do. Descriptive catalogue and Price List Free. 

OR MSB Y SASH BALA N C E  CO., 
92 UTICA STREET. BOSTON ,  M ASS. 

1 1 3 LIBERTY STREET , NEW YORK., 

B. G .  UN DERWOOD, 
ADVERTISING AGENT, 

361 BROADWAY, NEW YORK, 

AND 

31 PEMBERTON SQ., BOSTON. 

ER:S 
. · SL: I D ING 1\1llIA\�G[R 

Kentlon thll paper • .  

W .  F .  a: .JOHN 
No. 1 09-1 Dlun .t., 

Sllver Medlll on Tools Awarded by Amer. 1nBt. 1886. Vedal " Superiority " for 

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

PATENT FO OT POWER MACH I N ERY ! 
THE L!TESl' AND IIOST IMPROVED • 

�croll Saws, Circular Saws, Lathes, 

Mortise1'8, Etc. 

T H E " A C M E "  C I R CULAR  SAW, 
FOR FOOT AND HAND POW E R ,  

IS SUITABLE FOR VAR'IOUS KIl'fDS 0 .. WORK, I N  CUTTING-OFF, RIP­
PING, MITRING, RABBETING, GROOVING, ETC. HAS POWERFUL 
. ntEADLE MOTION, MACHINE-cuT GEARS, ADJUSTABLE TABLlI 

AND GAUGES, CUTS RAPID AND IS BASY TO OPERATE. 

P R I C E Wltb Two 'f Inch Saw8. tb 35 00 
, BOXED llEADY FOR SHIPMENT, '"P • 

L. A. GALYON, Contractor and Builder, Knoxville, 
Tenn., writes : I would recommend the Acme Circular 
Saw to all who run a Carpenter Shop without steam 
power. It is especially valuable for Rabbeting, Groov­
ing, etc. With proper attention it will do the work of 
four to six men. 
Jlaehlnes on Trial. Catalogue Free. 

SENECA FALLS MFG. CO., 216 Water St. , SENECA FALLS, N. Y. 

Bibb's Celebrated Orlgl ... 
BALTIKORB 

FmE-PLACE HEATERS, 
To warm upper and lower ro01;l18. The handlOmest, mOllt evonomlca1 Coal Stove8 in tbe world. 

B. C. B I B B .. S O N  
Foundry omce and Salesrooms, 89 and 41 Llgbt: Street, Baltl.ol'fl, Kd. K.umLElZED SLATS 1IAlfta&. __ /or- ctr.-. 

Moorish F ret - Work, 
-OR-

INTERLACED WOOD-WORK, Spiral Mouldings and Balusters. O. S. RANSOM & CO., 
(JLEVELA.ND, OHIO. 

James X. lkout. ,.4 WNt 23dSt., New York City. 

EsTABLISHED 1854. 

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

G R ( ( I H O O S (  BO i lE R S .  
WROUGHT IRON HOT WATER BOILERS A SPECIALTY. 

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

The above cut is of G reenhouse Boilet:.,.meeting 
with universal success wherever placed. stimates 
gladly furnished for any capacity. 

P :m T :m �  :E) E "V % 1'oT E ,  
387 S. OANAL ST., CHICAaO. 

--_._----

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

and RADIATORS 
Direct and bdlreet. 

Most Simple and 
Rel iable Air  Va lYe 
Made. Not h l na to 
Cet Out of Order. 
Has No Moyable 
Piece. No LOOM 
T h l m ble8 to FI, Off. 
Eyery Valye 18 Tho,," 
ouSh l, Tested, and 
Warranted to alYe 
8atlstactlon. 

• ••• fllet.rea " 
Thos. L. McKeen, 

EASTON, PA. 
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THORN SHINGLE & ORNAMENT CO., 
SOLE MANUFACT URERS OF 

T he B est a n d  C h eapest M etal l i c  R oofi n g  
�:ELES ADD SR:EDGLES 

Y ET O F F E R E D  TO T H E  B U I LD I N C  T R ADE. 
The Horseshoe Spring-Lock Shingle (patten's Patent) just out. This Shingle can b e  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. 
THORN'S PATEN r R OOFIBG and VIALL TILES the most perfect and Unique Roof, Gable, Tower, and Wall  c!lverlng, 

, �et produced in metal. On the roof in appearance they are like terra 
cotta earthen tiles, and are better, and half the cost. Four ( designs or sizes arc made. All the above goods are packed a square to the bO;X: and de vered f. o. b. cara in Philadelphia. 

For particulars, price lists, etc., address 

Thorn's Patent Roofing Tiles. THORN SHINGLE & ORNAMENT CO. 1 2th " CallowhlJl Street., PhDadelphla, Pa. 
� 
Horseshoe Spring-Lock Shingle. 

WOODWO R KINC 
MACH I N ERY. 

I 
No. !I Pony Planer. 

No. !I Saw Table. No. 1 Variety Mo ulder. , 

J .  S .  GRAHAM & CO. ,  249 Lyel l Ave. , Rochester, N .  Y . I 
ROOF I N G  + SLATE.  

The A.MERICAN BA.NGOR SLA. TE CO., 
Miners and Manufacturers of best Pennsylvania Black Roofing Slate, 

BANGOR, PENN. 
Address correspondence to s. EDGAR MITCHELL, See'y and Trea •• , Allentown, Pa. ; 

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

(Iron Beam Protection. Patented June 3, 1884.) 
H E N R Y M A U R E R  &. 8 0 N ,  

MANUFACTURERS OF 
FIRE-PROOF MATERIAL 

Of every de.crlption. Hollow Brick made of Clay for 
�'lat Arche •• Partitions. Furrlnll, etc. Porous 

TerraCotta, FAre Bricke. etc., etc. 
omee and DfPDt, 420 East 23d St., New lork. 

WORKS, PERTll AHlIOY, N. J. 

HODCE'S 

Universal Angle Union 
PATENTED. 

Combining an elbow and 
union, and can be set at 
any angle at which it is de­
sired to run the pipe. 
!I •• UradaN" II' Wholesa.e .. ,..b, 

IOLLITO.1 JUCEm! CO., 48 Water St., rlTCHBlIIG,XO\SS. 

A.WyctO[ & SOB, 
E L M I R A, 

N. "Y. 
- -- - . ----

LEG�AR��MS, 
WITH RUBBER HANDS AND FEET. 
fte KoatNatural, Comfortable .!;Durable, 

Thousands In Dally Use. ,,,r;;:;gl;l_ Ne" Patents .li lmportall� lmprovemeuta. 
U. S. GOyt Manufacturer. 

I II. Pamphlelof 160 Pall" SENT FREE. 
. A. A. MAR.KS, 

701 Broadway, New York City. 

== T�S AN� ��ES. �M'�'RUSH. 

! 

drauIlbtsmen'. tool. Applies color by , 
stltute. A lejlitim"te artists' and® 
" jet of air. Greatly economIzes time 

Lightning and Green River Screw Plates. Bolt Cutters, In mechanical. englneerlnll and arcbl­
lIand and power. Drilling Machines. Punching PreSlles. teet ural dr8ughtln� Send for .4e. 
'l'lre Benders. Tire Upsetters and otber Labor Saving .�rl p�lon. '\ I K  B llUSH M FGi(JO. 
Tool.. Send for Prlcp. J.\.t C. 1 80 Na8snu St., Rockford, II • 

Wiley & Itu8�el l ,  IUf. (:0., GI'eenfteld, itlas •• 
------------- -- -------

Bartlott's Wron[ht - Iron. Brick· Linot Portablo FnrnaeR, 
T�E VETE:Fl...A.N' � 

For fifty years has proven the Veteran's Power, Durablllty, 
Efficiency, and Reliabllity. 

OL.A..R.:K'. 

_0 DUST, 
NO GAS, 

NO SMOKE, 
NO DAMPERS. 

No Ove'rheated Cast-i'1'on 8u'rfaces. 
Fire Clay Lined Fire Chambers. 

The Veteran is made of Heavy Boiler Plate Iron. A Shaking 
and Dumping Grate is attached, which will give you great 
satisfaction in its control and management. Pure warm air in 
great abundance. Every furnace is warranted to give perfect 
satisfaction. ESTABLISHED 1 847. 

Job Bartlen's Sons, 1 0th & Filbert Sts. , Phila. 
ESTIMATES AND ADVICE FUlL 

Ventilating, Drying, and Exhaust Fans. 

r­
IO GO .. 

M-Page Catalogue Free. 
GEO. P. CLARK, Box A, Wi.dlor Loeka, Ct. 

Th. GREIT LIGHT CH U RCH 

•• ___ 8 Adftpted 
t o  t b  e 
u s e s  o f  

Arcbltects,Bullders. ���t��C��\a���: 
and others. Simple 
In c o n s t r u c t i o n. 
Jo'nrnl8hed with or 
w i t  b o  u t compass. 
W\J1 c o v e r  more 
points tban any low-

fh�C� �n:tt:�en��� 
s h  o r t  dl.tances It 
w\J1 do " I I  tb"t I s  
required of a n  ex­fj;DSive instrument. 

an
e3�:fc���8t

c�����ar 

E. &: H. T. ANTHONY &: CO., 
591. B'roadway, N. Yo 

Manufacturers and Importers of 

PHOTOGRAPH IC 
INSTRU MENTS, 

Apparatus and Supplies, 
OJ!' EVERY DESCRIPTION. 

Sole Proprietors of tbe PaleDt 
Delectlve, Fairy, N ov"l, Rai 
Bicycle CRmel'R s, and tbe Cele­
brated 8tn n ley Ury 1'lateB. 

A mnteur Outftt a ln great vari& 
SOHN w. HA.RMON, Man uCaeenrer, 

86 lIaverhlll St., BGate ... M .... 
tr..tifg�e��ca8':.':��ir:amt�d fOI 

"' .. = .. '''-.-;'<,.:-;�C._ Forlll YttJ,.,. BaCQb. oj 11urinuI. 

:m.T.AB%O%.�� 108'7. 
L. � X. J. � � :J: T E, 

-IIANUFACTUREHS 01!'-

[ 

E DC E TOO LS A N D  M A C H I N E  K N I V E S  
COOPERS', CA RPENTERS' A N D  �BIP TOOLS, etc . ,  FU J.L I.I N E  CHISELS, ' 

3 1 4  EXCHANC E ST R E ET, B U FFALO, N .  Y .  
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ROOFING TILE. 

Bricks,Tiles 
-- A N D --Terra Cotta. 

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

or By mail free of postage to any ad­
dt'esB in the world. 
ABSTRACT OF CON'l'ENTS.-Chapter I. The 

History of Bricks. Chapter II. The Dift'erent Va­
rieties of Cla� their Characteristics, Qualities, and 
Localities. {Jnapter III. General Remarks con­
cerning Bricks ; Enameling Bricks and Tiles ; 
Glazing Earthenware, ctc. Chapter IV. Manufac­
ture of Bricks by the hand process. Chapter V. 
Brick Machines. Chapter VI. Fire Clays, Fire 
Bricks, and other products, and the necessary ma­
chines, etc. Chapter VII. Terra Cotta. Chapter 
VIII. The Manufacture of Roofing Tiles and Sewer 
Pipes. Chapter IX. Ornamental Tilee. etc. Index. 
" pr An ln1l.8trat d Cinu/ar, containing the !'IIlt 

Table 0/ Contents 0/ thta impoltant book, WiU be sent 
free and free of postage to any one in any part of 
the World who wiU furnIsh 11.8 wtth his address. 

prOur large Catalogue of Practical and Sclenft­
flc Books, 96 pages 800, and our other Catalogues ana 
Otreul4rs, the who1.e tOl/ether covering every Branch 
of SfMnce applied to the Arts, sent free and free 0/ 
postage to anu one, in any part 0/ the World, who 
'will send 11.8 his address. 

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

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

Vogdes' .lrehlteet'. aDd BDllder's CompaDloD. 

Shimer's Variety Moulder, with 
Surface Moulding Attachment. 

• • • • 

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

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

TO CHAN GE from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline 
" on the T lever and pin it up. Run the housing up by means of the hand wheel until 

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

You nellet" tire of the make up Of thy Machine, which y as simple and e1feetille as 
it is durable. 

Reversible Cutters for any shape of mould made to order, and warranted to cut free and easy. For Circulars and full information, address, 
&.A.l.\4UEL .,. . SHXDil:ER., 

M!NIJF!tlTlJBE& of the SBUIEB ClVTl'EB BEADS ad SPEC:UL WOODWOIlIUNG II!ClBINEBY, 
M I LTON, P E N N .  

litEM�SO" REDUC I NG VALVE 
@ �ES SATISFACTION WH EREVER USED 
OFFICE 2.2. CENTRAL ST. BOSTON. MASS. � ....... ...................................... ......................................................................... _ ..... -1 

A New, Enlarged, Revised, and Corrected Edition. .£ 
THE ARCHITECT'S A N D  BUILDER'S � Pocket CompliLDioD � So 

JUNE, 1887. 

"BUILDING" 
--AN--

Architectural Weekly. 
Publ ished Every Saturday. 

Devoted to Architecture, Engineering, Furniture, 
Decoration, and Ornament. 

SubSCription, . • • • • • $6 a year. S!lmple su,?scription of three months. . • $1.50 
Smgle COPieS, • • • • • • 15 cents. 

--:0:--

MONTH LY N U M B E R .  
A special feature of these numbers wlll be Small �=

i
��r)' and City Houees, with pillE and 

Subscription, • • • • • $1.75 a year. Sample subscription of three months. • 50 cents. 
Single Copies, • • • • • • 15 cents. 

--:0:--

N E W BOOKS. 
Arohiteotural Studies. 

'Vo�. Z:E. 
J UST P UBLISHED, PART 6. 

$500 to $2,500 Houses, giving perspectives, ele­vations and plans, with specifications, bills of ma­terials and estimates of cost. One Paper Portfolio, 
12 plates, Price, $ 1 .00. 
PLATE. 
I.-BHOUse. 11.- 700 • 111.- • 

IV.- • 
V.- 000 • 
VI.-$I ,OOO • 

PLATE. vn.-$I,OOO House. 
VIII.-$1,OOO • 

IX.-$l,200 • 
X.-$I,500 

XI. -$2,OOO 
XII.-$2,500 

P.A.E'l. or 7. 
INTERIOR WOODWORK 

-J'OR-
HO USES OF MODERATE COST. 

One paper, portt'ollo, 81 .00. 
Plates XIII and XIV.-Two ChIna Closets with details. XV.-Parlor Mantel, with details. XVI.­Book Shelves, w i th  details. XVII.-Staircase Screen, with details. XVIII.-Two Bedroom Man­tels, with details. XIX and XX.-Entrance Hall and Staircasetwith details. XXI.-Bathroom, with details. XX I.-H a l l  Fireplace, w i t h  details. 

XXIII.-Library Bookcase, with details. XIV.­Dining-room Mantel, with details. 

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

l.W:ODmR.M 
Architectural Practice. 

--:0:-­
:N"o. 1. 

By B R U C E  P R I C E ,  Archt. AND PRICE BOOK. � 
Consisting of a short but comprehensive Epitome 00 

of Decimals, Duodecimals. Geometry, and Mensu· ! 
ration ; with Tables of U. S. Measures, Sizes, ..s 
Weights, Strengths, etc., of Iron, Wood. Stone, t!l 
Brick, Cement, and Concretes, Quantities of Materi­
als In Given Sizes and Dimensions of Wood, Brick, 
and Stone ; and full and complete Bills of Prices 
for Carpenter's Work and Painting. Also Rules 
for Computing and Valuing Brick and Brick Work, 
Stone Work, Painting, and Plastering, with a Voca­
bulary of Technical Terms, etc. 

STEA.M: HEA.TERS 

-_O\ND-

Steam Heating Appliances, 

Manufactured by 

� This number contains twenty-four 12x15 plates g: and full specifications illustrated by woodcuts and � diagrams. 

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

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. 

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

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

.&. Great Rep08Uory oC Practical and 
Sclentltlc InCormation. 

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

Every Practical Man. 
,f •• t Re"'Y. Price .et�W!ryrt ... e to a.y addreu ln 

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

the Lao.est, most Important, and most Useful Dis­
coveries in Chemical Technology, and their Practi­
cal Application in the Arts and Industries. Edited 
chielly from the German of Drs. Winckler, Elsner, 
Heintze, Mierzinski, Jacobsen, Koller, and Hein-
7.erling, with additions by William T. Brannt. 
nrnduate of the Royal Agricultural College of 
�]I<1ena, Prussia, and William H.Wahl, Ph.D.(Heid.), 
Sccretary of the Franklin Institute, Philadelphia, 
tluthor of .. Galvanoplastic Manipulations." ·  IIlus­
tl'ltted by 78 engravings, in one voloume, over 500 
pttges, 12mo, closely printed, containing an im­
mense amount and a great variety of matter. Ele­
gantly bound in scarlet cloth, gilt. Price, $2.00. 
"'ree of postage to any address in the world. 

IV A eireuZ.ar of 32 pages, .haWing thelulZ 7'Gb1.e 
of Contents of this important BOok, sen by ma1l, 
free of p08tllae to a1IY one in any part of the World 
who wiU furnish lIis address. 

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

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

r One Large Quarto, 1 2x11), Boards. 

Price, $5.00. 
Globe Steam Heater Co. , 

N ortb, Wales, Pa. i 
Black Diamond Stool Uomo FnrnacHS. 

ALL SIZES. 

Patent Self-Cleaning Ash Pit 
Obviates labor, dirt, and an-

noyance. Sure preven-

tive from firc causcd 

by hot ashcs. 

Patented and lanuractured by 

Thl !�haln He�tlr 
�n! !tave �a. 

PORTA.BLE and 

BRICK SE'f. 

Common Sen s e  Clinker­
CrushingGrate. Great sav­

ing of labor and fuel. 
Perfect Dump. 

Offite and Salesroom 

Pbiladelubia. 

--:0:--

Architectural Studies. 
VOL. I. 

One Large quarto Vol . ,  Cloth, Price $5. 
Contain lug 60 large LUhoa-raphlc 

Plate., treatlog on tbe Col­
lOWing Subjects. PART. .l.-LpW COST HOUSES, including prize desIgns, WIth elevations, plans, details, speci­fications, bills of materials, and estimates of cost 12 large (llx14) plates of practical designs, costing from $500 to $3,000. 

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

PART IY.-SEASIDE AND SOUTHERN HOUSES. 12 plates of deSigns for Cheap Houses: with ample verandas, suited to a summer Climate" Average cost, $1,500. 
-

PART Y. -OUT-BUILDINGS. Containing J2: plates of designs of Small Stables, Summer Houses Pavlll('ns, Privies, Fences, Gates, etc. • 

Each of these parts may be obtained separately when desired. Paper portfolio, 12 plates and de­scriptive letterpress. ,l each. 

.:=:IN PRESS === 
Improved Plumblo&" Appliances. By J. PICKERING PUTNAM, Architect. This work was printed last year in serial form in .. BUILDING .. and has since tben been carefully " revised and brought out in book form. as being worthy of more permanent form. With 91 lllustrations. One octavo volume, cloth, price, 81.50. 

w. T. COif STOCK, Publisher, 
6 ASTOR PLA.CE, NEW YORK. 

© 1887 SCIENTIFIC AMERICAN, INC.



JUNE, 188'1. 

Manufacturers and Dealers in Parquet and Inlaid 
Floors, Wainscoting, Etc. 

v 

"'W''P � '''''Y '''' ''' ''' .A. rwII ........ � EVERY VARIETY 0' V ...-;;,a ..... -.. - .. ..... � .. - """"' � .  PLAIN un.d FIRE PROOF Patented May 4tb, 11188. . :BtrU.D%R'C :i'APlIIB, 

Por Bulk Willdo,,, •• 
Adapted for Dwellings, Stores, Hospitals, School Rooms. Of­

flces, Pu blio Institutions, &c., allowing ventilation without 
draught. Simple and readily adjustable. JlllflI4faetured and tJOld, 
HfIolQale and BetaU, also Patent Wght for sale for States, United 

ASBESTOS PAPERS, 
w.terp.....t' •• a lao4o .... P._ Mala .... c ..... 
.. ated C.rpet LInlDl<'!.o Beade ..... Felt., B ......... ... 
terlab, Tarre4 Boai'd, ....... ...... 
Two and T h ree Ply 

Keystone P repared Roofing 
Send for Samples and Delivered Price LIst . .  B." H. F. WATSON. M.anufaotu',. ERIE, PA­

Dall,. ()apael&"y of: Dill., 80 Ton .. 

8tates � � � 
----------------------------

T. T. COHEN, 211 So. 13th St., Phlla., Pa, 

O. FOXWELL, JB., ! CO., 

LE��m4)R.S, 
WITH RUBBER HANDS AND FEET. n. KG.Utatva!, Comtonable " ll1II'able, Tho_cia In Daily Use. •• " Pateag " ImporIat Improvem8IIU. u. S. Gov't Manufacturer. 
IIL Pamphiet of 160 p .... SENT FREE. 

A.. A.. 1IIA.RK8, 
701 Broadwa" New York City. 

ESTABLISHED 1.843. 
Manufaoturers of 8tablo Fittin!s and Fixtnros. 

IMPROVED and PATENTED 

IRON, BllASS, BBONZED •• d NICIEL-PL!TID 

POULTRY YARD APPLIANCES, ETC. 
Low estimates furnished to Arohlteots. Builders, 

C&rpenters, Masons, ete. 

W:ad Ca�;;dWeathe�Strips Mante�s in �DDd, Slate, and Tile, 
01' ALL KINDS. ArUatiC Ooon Fire-Plac8S and ADDurtemceB, 

Cataloaue Mai led on ApplicatIon. 

SAM U E L  S. BENT &. SON ,  
No. 11 1 Chamben St.. 'New York, N.Y. 

10� W .. hlncton Street, - - ()BI()A.GO. SHOW aND : 107 O. lOt PaDIIu hlldl." 
BEND roB CATALOGUB. 

Factory, 2M to 212 South Clinton Street. C H I CACO, I L L. 

N A T U R A L  W O O D O R N A M E N T S 
PA.NELS, ROSETTES, BORDERS. ()ORNER BLO()KS, ETC., 

' 

For Builders, Interior Deoorators, Furniture Manufaoturers, etc. 150 DesIgns. 
Patent Pap,.ra. Cen'er Piece. and OrnalDen' •• 

Send 50 cents for board with 12 samples. 86 for board with lOO samples. Cat­
alogue on application. 

•• 
U N EOUALLED for CEMENTINol ....... «1_ ddDa, _, I_Ibor, a.. A1_78 for _ .... _ 
IS MAD BnH ftrliEir\\Ir& _ 

ussla mentCO •• == __ 

ALBERT KDMP Patentee and Manufacturer, 5 8  and 5 8  L E W IS ST., � ... __ • ... _ _ _ .& .. ..  , New York, near Grand Street Ferry. � - .... .... -.....- . _ _  -. 

PAR Q U E T  F LOORS B E AT l lV G  APPARATUS, 
(B1r.roBBB'8 PATENT). J .  R E Y N O LDS & SON, 

The only Wood Flooring made on the correct principle, beJng laid with 
perforated metal tongues so that Floors of any tlilckness from J4 inch up Thirteenth and Fllbert Streets, P H I  L A  D E L P H I  At P A. 
can be laid and blind-nailed. 

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

THE BUTCHER FLOORING CO., 
1 7 1  Tremont Street, BOSTO N ,  M ASS. 

MORSE ELEVATOR WORKS. 
MarSB, Williams III: C a .  

Succellor. to CLEM & MORSE. 
Passenger BUILDERS OF ALL KINDS 0' 

" Freight ELEV.A TORS 
Send for Circulars. 

OFFICE : 411 CHERRY STREET. 
Works : Frankford Avenue, Wildey and Shackamlxon Streeta. 

PHILADELPHIA. 
NEW YORK OFFIOE : 108 Liberty Street. 

PA88E N C E R  E L E VATO RS, 
lrI.&.Nl1P A.()Tl1RED BY 

II O W  A R D  I R O l\T  W O R KS, 
J:3 "O"  F F ..A. ::J:.. O ,  N .  Y .  

The Elevators in the State Capitol, Albany, New York, were 
built by us, and many otherl in lome of the finest buildings in the 
country. 

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

PASSBl\lGER aDd FREIGIIT, 
HANUlI'ACTURED BY 

L. S. GRAVES & SON, Rochester, N .  Y. 

-Jlanafactorerl of-

Stool Air TiDt Fnrnacus. 
KEYSTON E  

Steel 1'11I'D.a.ces. 
BRICl[ SET AND PORTABLE. 

I'or Anthracite and Bltumlnoa. 

Coal or Wood. 
Our beaters are strictly ftrst-clasB. made of the best material and workma.ns�ip. 

and are supplied with the Reynolds' Shakinlt Grate, the be�t labor and fuel saving 
a.ppliances. They are absolutely G808, Dust and Smoke . Tight. Co?ki.og Rangel, 
LOw and Half Low Grates. in great variety of styles and sIzes. Descmptlve oirculars 
sent free to any address. The trade supplied 

Special Offer 
To the proprietors of P l a n i ng M i l lS, Sash, Door 
and B l i n d  Factori es a n d  wood-workers general­
ly. U po n  recei pt of busi ness card we will send 
you a copy of our special I I  Planer " catalogue, 
now on press and will  soon be ready for deI lYe..,. 

COODELL & WATE RS, 
303 1 Ohestn ut Street, 

P H I LADELPHIA. 

BRAliCH Oll'FICB : 46 Cortlandt Street, New York. ••••••••••••••••••••••••••••• 
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HIN'fS TO CORRESPONDENTS. 
N,.lIlea. alld &ddreaa mnst accompany all letters, 

or no attention will be paid thereto. This is for onr 
informat!on, and not for pnblication. 

Ilc"" ren�e .. to former articles or answers sh�nld 
�ivc date of paper and page or nnmber of questIOn. 

. nq u l rle<o not answered In reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research. and, 
thQugh we endeavor to reply to all, either by letter 
or in this department. eacb must tal<e his turn. 

Spe�I.1 WrU1en IIiCormaCioll on matters of 
personal rather than general interest cannot be 
expected without remnneration. 

klenUll� &merl�all Sllpplemellta referred 
to. may be had lit the office. Price 10 cents each. 

Booka referred to promptly supplied on receipt of 

DJI��c;ala sent tor examination shonld be distinctly 
marked or labeled. 

(1) J. W. S. asks : Will you give me 
a receipt for a concrete walk made of gravel and 
cement, ·and inform me if snch a walk will  stand 
freezing or not, and how thick It shonld be P A. Re­
move .the earth where the walk is to run to a depth of 
seven inches, and fill therein with loose sand to a depth 
of fonr inches. On this spread a thick mortar com­
posed of best bydraulic cement one part, sharp clean 
sand three parts ; the cement and sand to be thoronghly 
mixed. Take care to use but little water. A wulk thus 
mude will stand frost. 

(2) J. B. E.-The safe load given in 
the calculation is for a 2 in. by 2 in. by J,( in . •  instead of 
fora 2 in. by 2 ill. by 3-16 in., as it reads. The error was 
made in llsing the area of 0'94 sq. in. for a quarter inch 
section. The I\rea for a 3-16 in. section is 0'71 sq. in. 
The strength of the 3·16 In. beam is sufficient for a load 
of 198'3 lb. , witb 1I tactor of safety of four. 

ArI.y pet'/IQ1I having a fleW tnvention may, wit/wut charge, 

consult MUNN &: 00., Scientific .American 0jfIce, 
361 Broadway, New York. for advice Iww to obtain 

a Patent or Oaveat. Our Hand ]J(}()k qf I1I8truc· 

tionB relating to Patents Bent free. 

In the new " Trantwine's " the articles are systemati­
ca\ly arr"nged, so that an article may often be found 
without the aid of the new and very full index. 

" How to Keep Boilers Clean . "  Send you r address 
for free 88 page book. Jaa. C. Hotchkl •• , l2U Liberty St .• 

N. Y. 
Wanted-20 or 25 horse power nprlght engine. Mnst 

be In good order. Write, giving dimension. lind price, 
u W •• " MatteaW&Dt N. Y'. 

Pnmp· Catechism tells practically how to set np, ad­
just, run IIny pump in mllrket. $1.00. Prl&ctical Pub. Co., 
Room S. 5 Dey St., New York. 

Patent for Sale.-Only Improvement ever made in 
plated knlve •• M. A. Morehouse. Wevertown. N. Y. 

J!f,ne Mod6l8. Haven, 211 Mulberry St., Newark, N. J. 

To Let-Part of large store, 43 Dey St., New York. 

Stationary aud Boat Engines, Boilers, best made, 
cheapest price. Address Washburn Engine Co., Medina, 
Ohio. 

For tbe latest improved diamond prospecting dri l l •• 
address the M. C. Bullock Mfl(. Co., 138 Jackson St., 
Chicago. Ill. 

If an invention has not been patented in the United 
8tates for more than one year, it may stili be patented In 
Canada. Cost for Canadian patent. ,roo VariOus other 
foreign patents may also be obtH.ined. }4'or instructions · 
addre.. Mnnn &; Co.. SCIENTIFIC AMERICAN patent 
uency, 361 Broaaway, New York. 

]'or Sale-Machine shop plant, in operation. BC8t 
tool •. Address Ch .... W. Grig" •• 175 Dearborn. Chicago. 

The Anstralian-American Trading <':0., 20 Col lins St. , 
West Melbourne. Sole ag"neles for A merlC'ln novelties 
desired. Correspondence solicited. Care ·of Henry W. 
Peabody &, Co., Bos\.on. 

(3) A. D. M. incloses t.he following slip The Knowies Steam Pump Works, 113 Federal 
from the New York Sun : Both horses pnll eqnally on St .. Boston, and 93 Liberty St .• New York. have just 1.­
the corner, otherwise one horse would pull the other sued a new catalogue. In which are many new and Im­
over on to the load ; aud both pull equally ou the load, proved forms of Pumping Machinery of the single and 
or the horses and load would move in a circle. and not duplex, steam and power type. This catalogue will be 
forward in a straight line. Construct the two parallelo- mailed free of charge on application. 
gram. of forces, and the result..nts will balance each Link Belting and Wheels. Link Belt M. Qo., Chicago. 
other, proving the truth of the above conclusions. He The Railroarl Gazette, handsomely illustrated, pub-
asks bow to soften hArd water in a cistern P A. In this lished weekly, at 7a Broadway. New York. SpeCimen 
cnse the water is rendered hard by the pre!lence of lime I copies tree . . se

. 

nd

. 

for catal<,lgue of r

. 

allroRd b.O(>l[S. 
water in �olntion. This could be gotten rid of by various Protection for Watchu. . chem!ClIls, bnt we decline to recommend them, and Antl-malrnetlc sh.elds-an absolnte protection from all 
should'prefer to pnmp the water from the cistern and electric and magnetic Inlluences. (lan be applied to IIny 
line the cistern tbroulrhont with a thin coating of neat watch. Experimental exhibition· and explanation at 
cement. nsing ilO lime or sand. .. Anti-Magnetic Shield &; Watch Caoe Co .... 18 JOhn St .• 

New York. �'. S. Giles. Agt .• or Giles Bro. &. Co .• Clucag() . 
(4) C. H. P. , of Scitico, Conn. ,  asks wbere full assortmeni of Anti-Magnetic Watches can 

what is the best explosive to use nnder water in bla.t- be had. Send fO!' full descriptive circular. 
iug a wheel pit? A. Probably rack-a-rock cartridges. Presses &; Dies. Ferracnte Mach. Co., Bridgeton, N . •  1 .  
They are inexploslve nntil dipped for II few seconds in All Books and App., cheap. School EleetrlClty,' N. Y. a liquid which by itself is inexplosive. The latter is 
fnrnished separately. The immersion lasts but a few Snpplement Catalogue.-Persons In pursuit ot infOl' 

. mation of any special engineerinK', mechanical. or seien­seconds, bnt after that the cartridges should stand for tillc subject, can bave catalogue of contents of tbe SCI-
about 15 minntes to permit of a complete absorption of 

.NTI�rc AlIflCRICAN SUPPLEMENT sent to them free. the liqnid by the cartridge. Then they are ready for The SUPPLIIIMENT contains lengthy articles emoraclng 
nse at any time. They are to he fired in the same man- the whole range of engineering, mechanics. and physlclIl 
ner as dynamite. He also asks if Babbitt metal is in- lelenee. Address'Munn &; Co., ·Publishers, New York. 
jured by heating it red hot! A. Yes ; it Is. An old Woodworking Machinery of all kinds. The Bentel & 
moulder would say the " natnre 1V0uid be burned olit, " Margedant Co .. 116 Fourth St., HlWliiton. O. 
meaninlr a destrnctive oxidation. Babbitt becomes Nickel Plating.-Sole mannfacturers cast nickel nn. 
crnmbly and rotten if heated red hot and withdrawn odes, pure nickel salt., pollsbing compOSitions, etc. ,100 
from the fire to cool slowly. Part of Its arsenic vola "UUIe Wondet'." A perfect Electro Plating Machine. 
tilizes. Sole manufacturers of the new Dip I,acquer Krlstaline. 

C J W k 1 C Id I '1 Complete outftt for plating, etc. Hanson. Van Winkle It (5) • • • as s: • on . use ral - Co., Newark. N. J., and 92 and 9j Uberty St .. New York. 
road cinders instead of gravel in making concrete waU ? 

W d A D  t t Address " Mechanic," A. Use Hart celnent, 3 parts sharp sand, for concrete ante - rang , sman. 

waU.  No cinders. 2. Would it do to dig the excava- P. O. Box 77a, N. Y. 
tion for building in side of hill, and pnt concrete wall Iron Planer, Lathe, Drill, and other machine tools, of 
against it ? A. Yes. 3. Is it necessary to have stone . modern design. New Haven Mfg. Co .• New Ila�en. Conn. 
foundation to start ,nil on ! A. No. 4. How thick Catalogne of books on civil and mechanical engineer­
should wall be to make a good, warm stable? A. Six- lng, electricity, art., trade •. and manufactures. 116 pages. 
teen inches. 5. Please identify mineral sent, and state sent free. F. &; F. N. Spon, 85 Murray St .. New York. 
waat it indicates. A. The minerals sent are garnets. Guild & Garrison's Steam Pump Works, Brooklyn, 
They have no value, owing to their poor qnality, and do N. Y. Pumps for liquids; air, and gases. New eatalollne 
not indicate any valnable depo.it. nOw ready. 

1 Planing and Matching Machmes. All kinds Wood (6) R. B. asks: \Vhose mortar co ors Working Macblnery. C. B. Rogers &: Co .• Norwich. Conn. 
are dnrable P We have �ad onr attenti�n called to the I Wanted-A Good Machinist to act as Mi l lwright in Pecora mortar colors. whIch they make I? four ?olor":- nn iron work.. Address B. W. Moo  P. O. Box 773. N. Y. 
black, red, brown and buff. The black m partIcular IS . 
something hard to get-durable and free from acid. A. Iron, Steel. and Copper Drop Forgmgs o� every de-

Made by Messrs. S. Bowen's Sons, of Philadelphia. scription. Billings &; Spencer Co., Hartford. Conn. 
We are sole manufactnrers of the Fibrous Asbestos (7) W. H. G. , of Matteawan , N. Y. , Removable Pipe and Boiler Coverings. We make pure 

deelrell to know how to find the subdivisions between asbestos Iloods of all kinds. The Chalmers-Spence., Co.. 3 and 4, or the consecutive numbers, on a slide rule. 419 and '21 Ellst 8th Street, New York. 
A. For instance, on the slide B between the nnmbers Cnrtis Pressure Regnlator and Steam Trap. See p. 45. 
a and 4 are ten divisions, and each divi�ion i? one·tenth 

New Portable & Stationary Centering Chncks for rapid Of t.he whole space or whatever value IS aSSIgned to 3 
I centering. Price list free. Cnshman Chuck Co., Hartford. and 4. Thns, snppose 3 represented 30, 4 would then , Conn. 

represent 40, the third space, beyond 3 tow�rd 4. woul� 
Steam Hammers, Improved Hydranlic Jacks. and Tnbe. 

IlCprescnt 33. and the �eventh space or mde
.
x mark Expanders. R. Dudgeon, :u Columbia St ..  New York. 

would represent 37. If. however, 3 a?d 4 are U?lts, then 
60 000 =- ' 1886 """" B k f su erior saws with· each division must be rend as a deCImal, Thlrty·three , ,,,,,,erson B 0=' SOO 0 P 

d L b '  . . . I Supplement, �ent free- to all awyers an um ermen._ would thcn be tbree and three.t�nths. Suppose It IS Addres. Emerson, Smith &, Co., Limited, Beaver �'I\lls. 
desired to mnltiply 3 by 7'5. Agamst the 7'5 of A set P .... U. 

S. A. 
. 

Ute beginning of !3'. t�en
. 
ov�r the 3 of B will be �ound I Safety Elevators, steam and helt power ; quick and 

the 22'5 on A. DIVISion IS J ust the reverse of thl? op- smooth. D. �'rlsble &; Co., 112 I,lberty St .. New York. 
eration. The fit..nley Rule and Level Co. pnbll"" a I . 
I'ttl book on the ntility of the slide rule which is a The Holly Manufacturing Co"

. 
Jf Lockport, N. Y., 1 e 

. . ' . will send their pamphlet, descnbmg water works ma-perfect expOSItIOn of the wonderful antomatlc calcula- , chlnery. and containing reports of tests. on application. 
tions that can be performc<! by m�ans of the rnle. The I . . . d h' hi fi . 

h d book is sold at a moderate rice. Stearns new bench drlil .  Low prlce , Ig Y DIS � • P Used by ali mechllnles. Irumense numbers sold. See 
(8) Some one asks if his problem of I "dvt., p. 301. 

moments is rorrect. A. Yes ; bnt the simplest method I· Ir�n and Steel Wire, Wire Rope, Wire Rope Tram· is by the graphical metbod. Lay off to any given scale \ ways. Trenton Iron Company, 'rrenton, N. J. 
the pull, AV, likewise the force, P, acting respectively Astronomical Telescopes, from 6" to largest .ize. Ob .  a t  A ,  in directions AV and AB. Resolve the two forces, oervatory Domes, all sizes. Warner &; Swasey. Cleve­
AC and A V, into their components, find their resultant. land, O. 
With this resultant combine the force. AB, and its result- Split Pnlleys at low prices, and of same strength and 
ant will be the resultant of all the forces. Its horizontal appearance as Whole Pulleys. Yocom &, Son's Shafting 
component will be the borizontal resnltant componcnt I Works, Drinker St., Philadelphia. Pa. 
af all the forces, and similarl� the vertical �!lmponeut. Send for new and complete catalogue of Scientiftc '!'bet eaa then be scaled off withOllt calculation. Books for· ... le by Kunn /I; Co., 361 Broad_aT, N. Y; Frtle (Continued on page x.) on IIpplication. 

OF THill 

� drutifit �mrri,au 
FOR 1�". 

Tbe Most Popular 'Seieutile Paper In the World. 

Only 83.00 a I:'r�!:,.:'�;:I:�����alf •• Weekly. 

Thl" wi dely oIrculaWdand splendidly lliustrated 
paller Is published. weekly. Every number contains six­
teen pages of usefnl tnfolmatlon and a large number of 
orlgltial engravings of new Inventions and discoveries. 
represeuting Engineering Works, Steam lI1achlnery 
New Inventions. Novelties In MechaniCS, Manuf.ctures, 
('heml.try, j,;lectricity Telegrapby. Ptiotoln'&phy, Archi­
tecture, Agriculture. Horticulture, Natural n�.tory, etc. 

A I I  (:I a  •• e. of !teaders find In the SCIENTIFIC 
AlJERICAX a popular re.ume of the best 8clentl1lc in· 
formation of the day; and It Is the aim of the pnbllshers 
to present It In an attractive form, avoiding as much as 
possible abstruse terms. To e",ery intelligent mind, 
this journal alfords a co..tnnt supply of Instructive 
reading. It is promotive of knowledge and progress In 
every community wbere It clrcnlates. 

Tel''''" of SU bBCl·lpl\on.-one copy of the SCIEN­
TIFIC A"ERICA N will be sent for one vear-52 numbers­
postage prepaid, to any 8ubscriber In the United States 
or Canllda, on receipt of three dol lnr. by the pnb­
Ushers ; six montbs, $1.50 ; three months, $1.00. 

C l n b  •• -Ollc extrll copy of the ·SCI KNTIFIC AMERI­
CAN wil'  be supplied lll'atlsj"" """'11 cl'Ub oj ft,ve8'Ub8crIberB 
at $3.00 each ; addltiunal copies at same proportionate 
rate. 

The sarest way to remit Is by Postal Order. Draft, or 
Express Money Order. Monny carefnlly pillced luside 
of envelopes, securely sealed� and correctly uddressed, 
seldom goes astray. but Is at the sender's risk. Ad­

dress a l l  letters and make all orders, dra:ts. etc., pay· 
able to 

J::-4:'O'NN &; CO • •  

36 1 B roadway, N ew York. 

T lB: :ID  

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

TU . SCI KN TIFIO AM I( R I C A N ,  Imt Is nnl!orm therewitb 
in Size. every number containing sixteen large pages. 
TBK SCllt;!\'TI FIC AI\I I£RICA.N SUPPL I':MIC?\'T is published 
weekly, and iuclude. a very wide ranlle of contents. It 
presents the most recent papers , by em inent writers i n  
all t h e  prlnJipal departments o f  Science and. the 
Useful Arts, embraCing .BIology, Gecloll;Y, Mlneraiogy; 
Natural History Geo�raphy, A rchreology. Astronomy, . 
Chem istry, Elcctricity, Light. Heat. �I echanlcal Ellgi­
neerlng. Steam and Railway Engineering. M ining, 
Shit> Building, "Iarine Engineering, Photogruphy, 
Tecbnology, Mamifllcturing I ndustries, Sanitary En­
gineering. Agriculture, Horticulture. DomestIc Econo­
my, Biography, Med iCine, etc. A vast amount of fresh 
and valuable information pertaining to these Rnd allied 
subjects Is given. the whole profusely Illustrated with 
en gravi ngs. 

The most iml/G,.tant Enaineerlng Works, M echnnlsms, 
8Ild Manufactures at bome and ab,o&d are represented 
and described In the SUPPJ,EME"T. 

Price for the Sl'PPJ,">lENT for the United Stsres and 
Canada. $5.00 a year, or one COpy of tbe SCIENTIFIC AM­
EHICAN and one copy of the SUPPLl<:M Kl\T, both maned 
for one year for $;.00. Address and remit by postal 
order. express money order, or check. 

IlI U !'i N  &:; (in . .  361 Broadway, N. Y.,  
l'ublishers ScnNTIFlc AMEHICAN. 

A thoroughly Practical Work, especial ly 
adapted t.o the needs of American Ar­
chitects. . Builders, Contractors and 
Dranghtsmen. 

Including Rules. 1'ubles. and Formulas relHt tn� to the Strength and Stuhi l i ty of i<'onnclations, "'aI ls, Butt re8ses. Piers, Arches, Posts, 'I'ie!', Hemll!ol. Girder�, 'l'russes. b��7��g����i'net\�;g e;�.J �n�z'�
s
�. 

t
pJ��gr�����:te°r'i��: Rooting, Heating, H.nd Ventilation, Weights of Mate­rials. Capacity and nimen�iuns of Churches. fl'heatres, 

Domes. 'rowers, Spires, etc., etc. 3d edition, revi�ed and en larged. By F. E. KIDDER, C.K. Con.lIlting A rchitect. Morocco Haps, GOO pages, 40Senj!ravlng8. Price, S3,liO 

J OHN W I LEY & SON S, 
1 5  ASTOR PLACE, NEW YORK. 

(]a�oa�:'�Jj:r,;r:;�' ���':�:dt;1. the price 
" The book admirably fulfills its purpose of becom i ng 

80 indt5lpecsable companion in the work of every nrchi-te
HVe°d�l{n�� O��'�;tat�r��::�:�jtihiS new pocket book."-Build'ng. 
U 

Such a mass of reallv valuable information for archi­
t.ects, builners, and all who have to do pructical l y  with 
the stren�th of material� and stability of st.rnctnre�, enn 
hardlv be founn elsewhere in �uch n convenient nnd 
r.om pact form HS is provided in this hanny volume."­C-£ncin11ati Artisan. 

u .  Architect's H.nc1 Bui lder's Pocket Rook ' is the  hest 
hook vet l1r�spntf�d to the c lasses it i� designed to uene­
IIt.·'-·Califomia Architect. 

THE TI FFAN Y 
G L A S S  C O M P A N Y 

MEMORIAL WINDOWS 

JUNE, 1 887. 

WORCESTER'S UNABRIDGED �TO DICTIONARY 
With or wlthont Denl.on·s Patent Index. 

Ed.:l.1;:l.OD. of 1007. 
E N LA R C E D  

BY THB ADDITION OF 

ANew Pronouncin! Bio!!'aDhical DiGtionary 
of nearly 12,000 personages, and 

A N  6W Prononncin! Gazetteer of the i orld, 
noting and locating over 20,000 places. 

, Containing also 
Over 12,600 New Words, 

recently added, together with 
A Table of 1),000 Words in General Use, 

with their Synonymes. 
TU£ NEW EDITIOJi OJ!' 

Worcester's . Dictionary 
Contains Thonsands. of Words not to be 

Ii'ound In any Otber Dictionary. 
mustrated with Wood Onts and Full Page Plates. 

The National Standard of American Llterature. 
�i�t�r�<!:!��{�fe��fn:��'A':e�1�ae:' a:[r;��:: 1��8 
:,y[;;:t�

r 
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and newspapers of the country and of the N atiolial De­
Pllrtments at Washington. . 

Oliver Wellde l l Holme .. saYS l 
., Worcester's Dictionary has constantly latn on my ���1���'::!1 

���s:rt'!���,�ter'S reposed on my shelves 

The Reco�nized Anthority on PronuncIation, 
Worcester's 1)\ctlonary presents the cuupt.ed usage of 

our hc�t puhl ic speakers., and has been rejlarded 88 tJ:lO 
Btandard by our . leading orators, Everett. 8umner. Phil ... 
lip:;;. Garfield, Hillard, and ot.hers, Most clerl{ymen and 
lawyers use Worcester as authority on pronunciation. 

Froltl Ron . CIIRS. Sumner. 
H 'I'he best authority." 

F"om Ron. Edwnrd Everett • 
.. His orthography and pron'W/lCiation represent, as far as 

I am aware, the most approved usage of our language." 
[,'rom Hon. Ja mes A. Garfield. 

" The most reliable standard authoritr of the English 
language a� it now written and spoken.' 

From lIon. A lexander H. Stephens. 
I t  Worcester's Dictionary is the standard with me." 

For sale by all booksellers, or will be sent, carriage free, 
. on receipt of the price by 

J. B. LIPPINCOTT CO., 
P U B L I S H E RS, 

716 and 717 Market St., Philadelphia. 

Bui l ding Superintendence. 
A Ma�ual for Young Architects, Students, and 

others interested in Building operations as carried 
on at the present day. By T. M. CLARK, Architect. 
Bvo. Illustrated with 200 plans, diagrams, etc. 
$3.00. 

CONTENTS : Introduction - The Conatruction Of a 
Stone Church -- Wooden DweUing BaUSeB - ..4  
Mode! Specijlcatton- Contracts- The C01l8tTUC­
Hon of a Town Hall - Index. 

PREFACE : This is not a treatise on the ·architec­
tural art, or the science of construction, but a 
simple expo.sition of the ordinary practicc of build­
ing in: this country, with suggestions for supervis­
ing sucll work efficiently. 

Modern Perspective. 
A Treatise upon the Principles and Practice of 

Plane and Cylindrical Perspective. By WILLIAM 
R. WARE, Professor of Architecture in the School 
of Mines, Columbia College. 1 vol. I2mo. 321 
pages, with 27 platcs in a portfolio. $5.00. 

'I his is by far the most exhaustive of modern 
works on the subjects relating to perspective, plane 
and panoramic, and will \;>e of great value to all 
architects and artists, and others interested in the 
problems of art. The scientific and pictorial aspects 
of these investigations are carefully and thoroughly 
considered, both independently and in their COll­

nection with drawing : and the propositions of the 
author arc illustrated by plates of architectur8J. 
objects and perspectiYe plans. 

" Much that Prof. Ware has to say is as pertinent 
to the work of the landscape 01' historical painter 
as to thnt of the architect. Thc needs of the prac­
ticlll <lrllUghtsman are provided for in a chapter at 
thc end of thc book, which shows just how one 

goos to work to lay out tho main lines of a perspec­
ti\'c drawing according to the system presented in 
the previous ehaptcrs."-Boston Herald. . 

Picturesque Sketches. 
Statues, l\Ionuments, Fountains, Cathedrals, 

Towers, etc. 1 vol. Oblong folio. $1.50. 
26 sheets of architcctural sketehes, in a portfolio 

envelope. 2 sheets of arcbitectural sculpture, 5 of 
I monuments and statues, 3 of tombs, 1 each of foun-GLASS WORK DECORATIONS tains and fonts, 2 of capitals, 2 of corbels, 2 of fire-

------ places, 2 of wrought iron work, '" of English Cathe-
Designs and Estimates submitted. drills, and 2 of towers. 

LoUIS C. TIFFANY, Pres. 
JOHN Du FAIS, Sec. 

PRINGLE 1\ftTCHHLL, M'ger. 
JOHN C. PLATT, Treas. 

333-335 Fourth Avenue, N ew York. 

For aale by all bookaellera, or will be 
aent, po .. , Cree, on receipt of price, by 

TICKNOR & CO. BOSTON. 
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J. RAYNER, 
Importer and Dealer in 

, 

Cabinet 
Woods 

-V e -n  e e r S, 
Al l  kinds of BRACKET WOODS. 

-

.. 
HAL-L'S 

PATENT. 

ATTENTIO N, B U I LDERS I 

HALI!S PATENT SHEATHING LATE 
7biI; Slaeathlnc Is' surfaced.. dowa. to ewell tb1ckness" and has • series or dove-taL 

groovc.s runDiDg lengthwise of the lu.mber, so iUt. when .nailed OD. tho ata4din,c: it is 
Bad)' for the .muon.  

.A. few BeasollB Why it is Better 
TIwl lb. 014 SI7b( .r LathiDc :-:PInt, It makes • mIlCh more solid and warmer walL 

Seen., You get .  more perrect clinck in the dove-tail groove. 
Tldrct, You sa.ve 2S per cc.nt of the mortar. 
fourth, Your :Mason cau. put 011.. 50 yards more per day. and ao better work. 

Flttb, You •• vc the. cost or the lath. and labor of puttinG' it ou. 
ShU., It will not cn.clt .. mIlCh AI aD the CODUOOll JatJa.. 
In. shart»ltulJ nccdI to be KCII. to ba..aplftciated. 

• f 

It is tile Cornman Sense Method. 
We are awue that parties 'Who have .large Ktockli or common la.th to sell, will be 

&low lQ handle our &heathin, for the beucfit oflheircusLomers. Bilt utile,. do not keep it, 
writo m 

::r.. G. J"EN:E:INS. 
_WHOI.E'i.\(.E DEALER IN_ 

Lumber and Shingles, 
O S -W E G O ,  N .  Y .  

. .  
VI) 

YARD ,  M ILLS and OFF ICE, 
Foot Houston St. , E. R . ,  

NEW YORK. 

275-289 East 20th St. , 
CH ICAGO ,  

ILL. 

111111" .�������
.
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- - - -------,------------------
Trade W ' N  A B BLINDS and SHUTTERS F W DEVOE & CO  � arron s alUral sphalt oOfin! • ARE NOW MADE I I (EstabUShed 1 8 52)s • 

· BlInd Tenon P U R  E 
FINALLY PERFECTED AND TESTED BY TEN 

Dark. YEARS OF PRACTICAL USE. A DESIRABLE M I X E D  IMPR:�EMENT. P A I N T S Over 15,000,000 square feet, or 350 acres, of this roofing have been laid within the 
past ten years. Superior to all other for flat roofs. 

Much more durable than coal tar materials, because it remains practically un· 
changed when exposed to the weather. 

An Asphalt roof emits no odor, and does not injure rain water. 
References to many of t he best buildings throughout the oountry given on ap­

plication. 
" CO:J:n. posi "te " 

F O R  R O O F  FO U N DATI O N S .  
A t wo-ply composed of one layer o f  saturated felt and one o f  Manila rope 

paper. Combines durability and strength with lightness and pliability. 
Send. fo:r Ci:rcula.:rs a.%:l.d. Sa.%nples. 

Warren Ohemical and Manufacturing 00., 

OUI' outside work is put 
together with paint. 

--:0:--

We u]so lllUllufacturc 

1111 DRESSER DOORS § AND OUTSIDE SHUT­
TERS. 

--:0:--

F I N E  V A R N I S H E S ,  
W O O D  F I L L E R S , 

WOO D S T A I N S .  
ARTIST'S MATERIALS, 

MATHEMATICAL INSTRUMENTS. 
Cat-Rlogues of our different departments to responsible 

parties. 
1 14 JOHN ST., N. Y. 

T H E  P E R F E C T  

101 MILK ST., BOSTON. 

CO M B I N E D 
WA R M  A I R 

PENFIELD & VAN AUKEN, Oswego , It y. Cor. FuUon and I Coffin, Devoe & Co. , 
William SI8.,  J 76 Randolph St., 

N E·W 1; O K  K .  CHICA.GO. 

ST E A M  and 

Portable : 3 sizes. 28, 32, and 36 inoh. 

H EATI N O  
This apparatus is more powerful than any yet intro­

duced to the public, and is constructed with a view to 
simplicity and facility of erection and operation, and is 
thoroughly durable. 

This is the best made for the following reasons : It 
produces a larger per cent. of Combined Warm. Air and 
Steam Heat with a given amount of coal than any 
other made. 

From Apparatus in operation we will show its effect­
iveness and furnish testimonials. 

Parties wishing 

Heating Apparatus 
will please send for 

:ILL 'O'S'J:'a.A.':t'ED C.A.. ':t' .A..LOOl-'O'E • 

• • •  

W E I R  " N I XO N ,  M a n ufactu rers, 
1 4 1 0 & 1 4 1 2  North 6th Street, Philadelphia, Pa. 

APPA R AT U S. 

Brick set : 3 sizes, 36, 40 and 48 inch. 
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J: :a&: � <> I=I. T A. 1'W T ESTABLISHBD 1 844. 

To Architeots, Builders, House- Painters, Decorators, Boat-BuUders SAMUEL H. FRENCH ... CO., and Yachtsmen desiring an "I'emelf/ durallH Finish for W ood. • 

ing l'OII8OnB, vIz. :  
The,. p o s s e  • •  more 

b o d ,.  , hllrher la.eer, 

creater re.l.tl ag p ro ­

penlea 10 atmo.pheriC 

IDGaenc.,., a c t i o n ° 
water and alkali, are 
_ore elaaUc, will no& 
eerakh or IDar, and are 
more durable. 

WORKS : 

o ll: & r e m e  
Dse No. 1 

, I .lSLa.IITJltlA FINISH, or 

1 I. 

Manufactured by 
734-'40 Baat 1 4th S,reot, 
'33-'39 Ea., 1 3th .tree&, 
18 .... 0' AyenDe D. } STANDARD VARNISH WORKS ,  

D. ROSBNBBRG 61: SONS, 
OffIce, 207 Avenue D,  NEW YO R K. 

Send fOr "'ples aud Full Panlcul ..... 

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

F ROST-PROOF. VE R M I N-PROOF. ODOR LESS. 

For Deadening, Fire-Proofing, I;nsula.tion of Heat and Cold in Build­

ings, Prevention of Frost in Water or Gas Pipes. 

(Patented May 29, 1883.) 

Also Fire-Proof Sectional Coverings for Steam Pipes and Boilers. Best non­
conductor for all surfaces, Steam or Fire Heat. Will not Char, Crack, or Bum. 
Easily applied aud removed by any one, and is indorsed by Insurance Com-

York Avenue, Fou rth and Cal lowhi l l  Sta., 
PHILADELPHIA, PA. 

PA.INT MA.NUFACTURERS. 
Striotly Pure Lead , Zino and Colors, Dry, in Oil, Japan, 

and Rea.dy Mixed for Use. 
• e e l . 

P E E R L E S S  
M ORTAR COLORS 

BLA.CK, BROWN, BUFF, AND RED. 
JM:aso�' a:o..d Eu ; 1 dars' S-u...pplias_ 

SEND FOR CATALOGUE A N D  CIRCULARS. 

HOYT & BROTHHR 
Manufaoturing Co., 

.A.:UEl..OEl...A. :EXaXa. 
IIAlIIUJ'AOTURERS 01' 

M'�hinlry for Worki�! WooL 
Planing Mill Machinery 

a Specialty. 
Sene:!. for Oa.ta.l.og"U.e.. 

Architectnral Sheet-Ietal Worts. -oro:a::J!I-

U:�Me::����==:t!: Standard Wood Tnmin! Co. 
Builders' LIght Iron Work. 5 8  B A Y S TREET, :1'. ·s. 'r:a:O:aN, 
No. 1 201 Cal lowhill St. ,  Philadelphia, Pa. Jersey City, N. J. 

panies. For full information and sample free, address ------------:------OHENEY & HEWLETT, Western 
Box 1 23. 

M i neral Wool Co., 
C L E V E LA N D, O. 

. �F.WD�ft J��::.�;J.l ,.1�M"'�" �_ 
'Ill _AT AIiERICAN PIPECMRIlI --=--B'1'-&IBfifD 
STEAM C A S  ... WATER 

� PI PES � 

Architectural Iron Works. 
WROUGHT AND CAST IRON WORK FOR 

BUILDING PURPOSES. 
N. CIIBNBT. l OI'I'ICB, { 001 BROADWAY 
C. HBWLBTT. r NBW YORK. 

Book giving strength of wrought-Iron .glrders, 
beams, and ca8t-iron columnsmalledon appllcatlon. 

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

DRAW I N C  P A P E R ,  
B L U E  P ROCESS 

P A P E R ,  
AMER ICAN 

LIQU I D  I N K. 

olJ��J:!::������s=o��= 
lent upon mention of this paper. 

ROD I �  G_ S. WOOLMAN, 
IIZZ.IIZX;TQH.»Z:E.. 1 1 6 FULTON ST., 

NBW YOBK 
These cove� beyond question are the best non-conductors of heat known to thesclentl1lc world. They ______________ _ 

are easily app ed, very durable, and Ind e.truc,l ble. Recommended by EngIneers and .Architects. THE VAN DEPOELE ELECTRIC U &\1111IG. CO., IN8U LATIO� OF HEAT. PROTECTiON AGAlN�T FROST. JIlA11 Ul 
FREEDOM: FROM: RATM, MICE, AND IN�ECTS. 

No •• iii, 1 '\Jl..�!:�, rli�lln'on .t., 

Many ROOd Heaters have been condemned and thrown away for not a1Vfng a supply of hot air Eleetllc !.klltl .D. TraD._II8Io. of Po"er. 
when the fault was in tbe uncovered pipes in the cellar wasting the heat, wlilch could liBva been saved We have the mOlt llOrfect and economieal 
wltb J. F. Wood & Co.'s Great American Pipe Covering. Electric Motor for running elevator.a, fans, print-

It sends the - heat wbere wanted. It protects the woodwork near from lire. It Is a great saving Inll' preases. and other machinery, the most com· 
In fuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire plete Bleotric Ranwa1' �ystem, and the largest 
and water have no effect on them. Theil do not powder dOwtl, char. nor crack. They are cleanly In number of Electric Railways in suceetlllfnl opera­
application. They are neat and regular in appeal'llnce. They are applied to pipes without the use tlCIIIo Wrltefor partiouIars. 8tatmg Whatyou want. 
of paste or cement of any kind. 

W��vEiliL&:iL·t. W E L L  WELL 'Well 'War 
T O O L S, Machines. lurora, Dl, 

MACHINE -TURNED 

BALUSTERS 
Various Sizes and Patterns Dove. 

tailed ready for use, wltb Talt's 
Patent Dovetail. 

PEDESTAL and TURNED NERS. 

STAIR RAILS, 
Of all dimensions, worked, ready 

to put up. 

Send 40. Stamp for our 32-page 
Catalogue, containing 200 Illustra­
tions of Balusters, Pedestal Newels, 
Brackets, Drops, etc. 

ANDERSON & DICKEY 
Ar�hitl�tur,l WOO� TurDiI£ 

-.um-

Spiral Moulding, 

43 B r istol St reet 
BOSTON, MASS. 

AIl kinds of Newels, Stair Posts, Bal­
usters, Rails, Table and ChaIr 

Legs, etc. 

Chandler &Ii Farquhar, Wood Mantels, Office Fittings, In-
W 

terlor Decorations, etc. 

TBE BElfRY DIBBLBB OOIlPAlIY, 
:HA:aTT:mx.a, GELAT:ma .A.1\TD T%Lm •• 

General Apnc,. 
Lo'W"'s .A.:t 'riles, �a.'W"'. ::El:D.g'l!.sh 'rUes, 

The most complete and largest Mantel, Grate and Tile show rooms in America. 
Correspondence solicited. _ 

266 .. 268 Wabash Ave. , Chlcage. 

1 77 ash lngton St. , Rope Moulding and Twist Screen 
BOSTON. Work, etc. Arcbltects' Deslgns Agenll l'or 'ay'l " Yaukee · CALlPBB8 a specialty. 

Bame.' Foot�wer Maohlne.." Estimates given. Send 2-cent stamp 
AlIID DIL\LBRIl IN for lllustrated catalogue. 

IIuIdDIsts' SappUes of EYeI'J lUll., ______________ _ 
Send two stamps for Willi. catalOIl118- Sere .. Plate.. AtUutable DIp. 

- H (  N E W  l I T " � l  A"'T 

rl � <oJ ... ... ( � � � � )\� L-- -<'L'- -_0\ 
� - - -- - -

Seud for ", 
UT.lLOQUli: 

Jr. Jr. 11'. 

WELLI IROI. " CO. ,  QRVI"�LD, 
IlANtJI'AO'.RJRERS 01' 

8erew B:::.1=:"'?..:.r1..!:C�'�' 

CHILTON PAINTS. - � :d=:d�u�=d���=��:r:fL=m� 147 Fulton St., New York. 
Paiute. The moat durable and, therefore, the m� economical, 141 _I-Ik Street Boston in uae. Sample oarda of oolon 1I81l1; on applioaticm. , .  
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HANDY WAGON 

TIle Be.' on Wheel.. LIght, strong, convenient, and low priced. a_d,. to get Into and out 
of. Hand,. for single horse or pair. Hand,. for one person or more. Hand,. to load or UDload • 

.8eIId for free efrevlar, " Hotll to pureluHe 4Ureet Iro-. ltCtU&II/f1"hwer." 

BRADLEY & CO { SYRACUSE.!.NEW YORK, Or 
83 M U RRAY aT • •  Naw YORK, 

• 38 a • •  ARKaT ST •• BoaToN. 

Dr. J. G. SIITH'S FIREPLACE FURIACE. 
",, "': 0 +J o +oa � s 1i  CD 'tS :;i fll � oi:: ar 
� bII � D � a. a G1 'tS ID +oa s:a fll CD g id� f C) � 'tS P. cD o � 
o a,i � Ol ,g fil �  

A DOUBLE HEATER AND PERFECT VENTILATOR. A 
Revolution in Fireplaoe Heating. Gives the oombined heat of both 
a. FURNACE AND FIREPLACE, with PERFECT VENTILA­
TION. EQUALIZES THE HEAT in every part of the room. 
Bums equally well HARD OR SOFT COAL, WOOD OR COKE. 
Address OMEGA. STOVE & GRATE CO., 
89 Eu.o11.d. A. 'Ve., 01e'Ve1and., o. 

@RanOtIf.bt, 
1Ianter�, .a�, 

me�. 
&oI_ca1* SeaRIIrA 

Damp., 
QIib �, 

.. 

�ric..a.. 
�rae. 

ARTISTIC 

ix 

WOOD MANTELS AN D MIRRORS, 

FURN ITURE AND ART WORK 

A SPECIALTY. 

OLD ENGLISH STYLE. 

DESIGNED AN D MANUFACTURED BY 

S. HUET, 
1 8  So. Fifteenth Street, Philadelphia, Pa. 

BUPP AND BLUE 
A . H E R S T  A N D  B E R E A  S A N DS TO N E The  O ld Bangor Slate Com pany. 

Sawed stone of all kinds. Sawed and split flag­
ging, curbfng and gutter stone and bridge stone. 

THE CLEVELAND STONE CO., CLEVELAND, O. 
Send for illustrated catalogue. 

�rlistit) 
SLATE MANTELS. GRATES. FIRE 

PLACES. etc. 
SElfD ST.A.JIP FOB DESIGN SHEET. 

mus. .. nID, ... ."r. , .. N .. Id 1Ho, PIIlIa. 

F. C. YARNALL, Pres1dent, 
PBlLADBLPIIU. QUARRI ES 

I. S. MO-YER, Sec. & Treas., 
BlDTHLEHEX, PA. 

Looated at Ea:o.gor, Pa_ 
This Company is Ule original operator in the Bangor ValleY

1 
and continues to manufacture 

the Blue Roofiog Slates which have become so celebrated lor fioeness of texturo aod uni­
formity of  color. 

Address correspondence to THE OLD BANGOR SLATE ('''OMP ANY. at omce, BETHLEHEM, P A. 

The Decorator + 

': . PECORA . :  MORTAR . : COLORS · :  + and Furnisher. 
A m ag n i f ice n t ly i l l ustrated 

magazine devoted to the one 
subject of home adornment. both 
in furnishing and decorating. 
It is an artistic and practical 
answer to every inquiry and 
want in beautifying the home. 

--

PECORA PAINT CO., 1 50 North 4�h St. , Phi ladelphia ,  

- - _. - - _  .... 

ART STAI N ED GLASS 

The Decorator and Furnisher 
contains original designs and 
articles on decoration by the 
best writers and most prom­
inent artists. 

The most successful magazine of its 
kind in this country. and it desf-rves all the prosperity it enJoys.-Buffalo News. 

Yearly SubscriDtion $4.00. Si i gle CODies, 35c. 

80 & 82 East 14th St" NfJ7I1-York. 

rOI CHt1ICHEB, DWELLINGS, Ito. 
Keystone Stained Glass Works, 

171 SOU'f1 5th ST., l'mAl)1UIU. 
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NEW YORK SAFETY DUMB WAITER FIXTURES 
.:Au. 5. B 

.4 

H H 

FIG. I) shows the per�pective view of 
the wheels A, B, D, and C, as arranged 
in most cases, and as also shown in Fig. 1.  
This cut also shows the cam brake attach­
ment, which is operated by a small cord 
which is attached to it, and which can be 
worked from a ny floor. This forms a 
grip on the hoi8ting rope, which hol d s  
the car stationary when loaded beyond 
balance. This brake is thrown off by 
pulling on the opposite side of the hoist­
ing rope. The brake must always be 
attached to the rope leading to the 
weight. 

FIG. 6 shows the car of waiter hung 
with the two pulley wheels, E, E, instead 
of one wheel as shown in Fig. 1. This 
method is preferable where the car is 
over 20 inches wide. 

The MOST COMPLETE , SIMPLE, and ABSOLUTELY SAFE WAITER 
in the market. Provided with SAFETY ROPE, AVOIDING ACCIDENT or 
BREAKAGE. Entirely NOISELESS and moves with perfeot ease. Any_ child 
of ten years can operate it perfeotly. FIXTURES ONE SIZE ONLY , and 
adapted to any size waiter. Can be adjusted �y ANY CARPENTER or ME­
CHANIC. DIAGRAM and FULL DIRECTIONS ACCOMPANY EACH SET. 
These fixtures are HANDSOMELY BRONZED, and paoked ONE SET in a BOX. 
Ciroulars with full partioulars mailed to any address. Prioe only $15. 
� Full  siz.e model may be seen at 1 1 3 Ohambers St. , 
� New York. John H .  Oraham & 00., M frs. '  Agents. 

· · · ········ ... --�.A.N1:TF .A.C'J:'1:TE.E:C ONLY E Y  --. ............. . 

T H E E DWA R D  ST O R M  S P R I N G C O. , L im ited, P O U G H K E E PS I E, N EW Y O R K. 
01Ttofe$ an� �uerie$. 

(Continued /rom page vi,) 

! flake off, carrying the o i l  with i t .  T h e  amount of oil I which a paint  body will carry and retain is what con · 
i �titutes its value, and not what it may seem to carry 

---- -.- - �-- .-- - .. _,------
and don't retain. 

�.
-

C .-Plans for publication shoul d  (13) E: W • .  B. say� : .Will .you pleR:se 
present a perspect ive and floor plans, with a goo(l gen· answer thIS qnestlOn : A bUlldlUg �avlUg a i Jghtlllng 

eral descri ption of the buildinO' cost, etc. rod, and the ground of the rod runmng lI Ito the ground ... , ' .  .. '1' and coming in contact with the watel' service pipe, 
( 10) In answer to B. P. L. , of Rldg\\ a) , what would be the resuit if the building should be 

Elk County, Pa . ,  ,,-ho desire, to know how to cal cu· struck by l ightning ? A. If the rod were of sufficient 
late t he horizon tal  strains at the crown of br�ced size and its lower end were well connected " 'ith the 
arches, sueh as will he u sed in  the proposed bridge iron water pipe, say by soldered joint, the building 
across the Harlem river, at lS1st street. A. I would would prohably be protected from lightning. One of 
USt) the fo1 1owin .g' ru]e of Tralltwi nc's for calculatinL! th

.
e the best grouudings 01" terminals for u. l ightning rod is 

hori7,olltal sj rai n at the (" rown of a brllceu arch : lIor1· a good connection with an iron watcr pipe under 
zontal pressnrc nt  ccnter1 o, of th? truss cquul.

s �he ground. 
weight of said half truss, and l oad I II tons multipl Ied 
by the horizontal distance of snid center of gravity from (14) A regular reader from Savannah 
the n'''1I"("st nbutment, and the product di vide,\ by the Inquires : Is there such a wood as white mahogany? 

v('rticnl distauce from C8, the abu tment, c, to center, o, If so,  where does it grow ? A .  White mahogany 

of tru.8, see drawiug. 2. There are .ix sets of "rches, grows and flourishes in the vicinity of Park City, Utllh. 
It Is from four to flve inches in diame· 

�1'n "1.Ir 

l ter, has a smooth bark and hushy top, =-====::!., and grows from twenty to t"

.

'enty

. 

·five 
o feet high. It i. a creamy white wood, P , its grain iM close, tight, and its surf"ce 

! " . exceedingly hard. It planes smooth and 
. /", . takes a high polish. It is fully as heavy 

" as ironwood or dogwood. Some of it 
has been used for furniture purposes 

and the cross·sectional aren of any pair of them is 14 ft. at Salt Lake City, but the principal demand for it is 
hy 2 ft., for they nrc fourteen feet from center to center, for wedges in splitting timber. It grows on high land. 
and the distance between the upper nnd l ower chord is It does not spl it. easier than red mahogany, but it is 
two feet. The sectional area of the chords, the struts, much harder. It has no appreciable val ue in Utah, as 
and ties can be obtained from C. C. Schneider, N. Y. the cost of getting it out leaves but small margin for 
3. Detai ls of various iron or steel arch bridges have an investment. 
been published in Engineel inq News and Railroad 
Gazette, N. Y. 4. It would be difficult to nnme a book 
on iron or steel arches that is printed in plain, nntechni· 
cal Innguage. The lleure8t approach to it is  Greene or 
De Vol son Wood on arches. 

(1 1) G. C. :tI1.-A rough way of approx­

imating the C08t of nn ord innry two story frame huild· 
ing wOllld be to call it three dollars per 8uperficial 
foot. 

( 12) R. & B . . of Philadelphia, ask 

(15) T. P. Y. asl{s :  What kind an d  size 
of pipe is best to lay from a spring of ordinary soft 
water, 80 rods distance and 25 feet fal l ,  for family and 
barn use ? Will it be best to take a slight. curve from a 
straight line to save a sag, or not ? A. The size of pipe 
depends npon the quantity of water you may require 
and the capacity of the spring ; 1 inch pipe will give a 
constant flow of 5 gallons per minute, 1� inch pipe 
9 gallons per minute, 1� inch pipe 15 gallons. A gal· 
vanized iron pipe is best. It will make no difference 
about the sag, except as every bend from the straight 
l ine Increases the friction, and this would not be saved 
by laying the pipe in  a circuitous l ine. 

which is the 1"'8t pai nt-Xo. 1, which will  absorh or 
take up the mo.t oil ,  or No. 2, that will take lip the 
l east oil ? A. General ly  speaking. the one which will 
absorb the most oil  is heot. hil t  it depends IIpon tbe (16) O. K. L. asks : Can water 80-90° 
substullees composing the paint hody. No. 2 i. the hest Fah. he forced by means of a hydraulic force pump 
paint, with a word of caution, bnt it would depeJ\(\ upon under pressure 70-80 pounds into the pores of wood 
the character of the two paints. If No. 1 was a haryta which has been cut across the grain in blocks a quarter 
paint, it wonld not ahsorb much oil, but it would be. a of an inch thlckne�s and put in an air tight copper or 
hcUer paiIit than No. 2, if the latter absorbed the most iron vessel ? If so, how long a time wQnld it take fo\" 
oil by reason of its being charged with sil ica, for the the water to reach the center . of t.he blocks Qf wood Ji 
porosity of the latter would make the paint absorbent, I quarter of an Inch thick ? Would exhallstin� the air 
but it would he a poor paint, because in time it  would from the vessel (and 80 in part from the wood blocks) 

before permitting the water to come in, facilitate the 
penetration of water suhsequently forced under hydrau· 
lie pressnre, as before described ? A. Water should 
penetrate the blocks of wood, under the circumstances 
lllelltioned, in a few minutes. The air in the wood 
would he compressed to about one·flfth its volume, and 
would be ahsorbed hy the water, which might take 
several hours. If the compression is only for a few 
minnteEt, it is possible tlat the air, not being absorbed, 
would drh'e out part of the water hy its expansion. 
Exhausting the air at first would insure the immedi· 
ate penetration of the water under pressure. Fill the 
vessel with steam, and allow it to condense ; this will  
probahly produce snfficient vacuum. 

(17) R. H. asks (1) whether there is a 
firm manufacturing paper pipe of the same material 
used in making car wheels. Iron pipe rusts so rapidly 
in  onr damp. sandy soi l  that we thought pipe made of 
paper would answer better. A. We understand that 
paper pipe, made by roll ing thick paper asphalted upon 
mandrel. and cemeuting by heatiug, has been made and 
used in Frllnce. We do not know of its being made or 
iu use in the Uuited States. Galvanized iron pipe is now 
used generally underground except for the larger sizes, 
in which CaEt iron is preferred ; both are durable. 2. 
Would also like your opinion as to whether or not 
water can be drawn through a 3 inch pipe a distance of 
3,000 feet with gradual elevatiou of 25 or 27 feet with 
steam pump. Our factory IS about that distance from a 
lake and about that height above the level of it, and we 
would like to know if we can draw our snpply of water 
from the lake, as onr wel l.  are almost dry. A. Yes : hut 
you will  ha,'e 80me trouble in getting the water started 
In so long suction. 

(18) J. B. asks (1) a receipt for a No. 1 
hurness p(,l ish. A. Alcohol 1 gallon, white tllrpentine 
1� pounds. gllm shellac 1� ponnds, Venice turpentine 
1 gill .  Let them staud by the stove till the gum 
i. dissolved, then add sweet oil 1 gill,  and color as yon 
wish with lampblack. 2. A receipt for a whitewash 
l hnt wil l  not crack or peel off the walls of the engine 
house or hrick. A. The fol l owing receipt for white­
washing, sent out by the Lighthouse Board of the 
Tre"sury Department, has heen found, by experience, 
to anMwer on wood, brick, and stone nearly as well as 
oil paint. ann i. milch cheaper. Slake Yo bn.hel lime 
with boiling water, keeping it covered during the pro· 
ce"H. Strain i t ,  and add a peck of salt dissolved in warm 
water, 3 pounds ground rice put in boiling water and 
hoiled to a thin pa,te. � pound powdered Spanish 
whiting, and a pound of ciear glue di  •• olved in warm 
water;  mix them well together, and let the mixture 
stand for om'eral days. Keep the wash thus prepared in 
a kettle or portable furnace, and when used put it ou ftS 
hot as po .. ible with painter-'s or whitewasb brushes. 
3. 'Js there any difference in the time at which different 
electric alarms go og, for the same alarm on' one circuit! 
We have two circuIts connected with a four circuit reo 
peater; we have left the question to you to decide. A. 

Practically the gongs all strike at once ; but theoreticall"y 
there i. a difference, that gong which is furthest oft 
striking la.t. The difference in time cannot be meas· 
ured, it is �o inflnitel y smal l .  

(19) L. S. asks for a formula for a stain, 
and method of applying same, that wil l  make a good 
imitation of red cedar, on elm or other light colored 
woods. A. Either of the following w i l l  probably an· 
swer : 1. Boil � pound madder and Y.l pound fustic in 
1 galion water; brnsh over tile work, when hoi ling hot, 
until properly stained. 2. The s\ll"ftlcC of the wood 
being quite smooth, brush over with a weak sol ution of 
aquafortis, � ounce to the pint, thcn finish with the 
following : Put 4� ounces dragon's blood and 1 ounce 
soda, both well bruised, to 3 pints spirits of wine, let it 
stand in a warm place, shake frequently. strain, and la 
on with a soft brnsh, repeuting until of proper color : 
polish with l i nseed oil or varnish. 

(20) H. P. T. asks :  What is the c/luse of 
and remedy for discoloration of slate roof ? The roof is 
something on the French style, topped out with a t in  
roof. Can it be r u st  o r  the  paint used in painting the 
tin ? It gives the slate an extremely bad appearance. 
Thinking it was iron rust, as thc roof had been pre· 
viously neglected, I tried acetic acid. etc.,  on the Etlate, 
but it. had no apparent effect on it. A. Try oxal ic 
acid 1 part, crystal lized water 6 parts, by weight . 
Wash t.he slate with a swab and the acid, then wash 
with clean water. Oxalic acid Is poison, and a power· 
ful eradicator of stains. 

(21) J. 1\I. E. asks directions for making a 
good varnish for paint that will  stand the weather for 
doors, or if there is such a varnish. A. To make a good 
varnish is a trade in itself. Purchase u weari ng body 
varnish, the make of any well known manufacturer. 

Building Plans and Specifications. 
In connectiou with the publicatiou of 

the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. l\1unn & Co. fUl'Ilish 
Plans and Specifi cations for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In th is  
work they are assisted by able a n d  ex­
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under­
signed. Ol1r work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 
MUNN &. CO •• 361 Broadway, New York 

© 1887 SCIENTIFIC AMERICAN, INC.
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T H E  I M PROVED 

Economy Combination 
St�am an� Warm Arr H�at�r 

S IMPLE, PRACTICAL �y.� ECONOMICAL. 
Combin ing every _element necessary to produce a 

PERFECT HEATING APPARATUS 
A N D  E MBODYING 

DURABILITY AND ABSOLUTE SAFETY . 
• •  • 

Our systems of Warming Buildings provide every 
requisite for H EALT H and COM FO RT, 

and insure 

PERFECT VENTILA TION. 
• • •  

Send for 88 Page Catalogue, 
giving full  particulars, descriptions and capacities of 

both the 

COMBINA TION HEA TERS 
AND THE 

ECONOMY WARM AIR FURNA CES. 
MANUFACTURED SOLELY BY THE 

J .  F. P E A S E  F U R N A C E  c o. ,  
SYRACUSE, N .  Y.,  and TORONTO,  ONT.  

NEW YORK : 206 Water St. 

C HICAGQ : 1 7 7  E. Randolph St. 

THE IMPROVED ECONOMY LOW DOWN COMBINATION STEAM AND WARM AIR 
HEATER WITH CASING AND INTERNAL PARTS BROKEN AWAY 

BOSTON :  1 1 2 Portland St. 

PROVIDENCE : 25 Custom House St. 
TO SHOW GENERAL OONSTRUCTION. 

The Dunning Patent Wrought I ron Boi ler, The M. H. JACOBS' FURNACE CO., 
Manufacturers of the celebrated wrought iron .p.ral radiator and steel dome portable 

AGENTS WANTED. 

WITH SELF-FEEDING COAL MAGA­
ZINE, IS THE BKST FOR 

Low Pressure Steam Heating WAR M A I R 
And Inoure. a Warm Hon ... DaJ' ODd NIaht. 

OYER 1 3,000 IN USE. 
KEEPS STEAH UP CONSTANTLY. F U R N AC E S 

This Boiler is made as Surface Burner, 
to burn hard or soft coal, wood or coke ; ·  
·also i n  sections t o  g o  through any door, 
and portable to be set without brick With Hot Water 
work. Made as follows : 
As a MAGAZINE BOILER, which requires 

attention but once in 24 hours. 
As a SURFACE BURNER, to burn hurd or 

Attachment. 

soft coal, wood o r  coke. 
As a HOT-WATER BOILER, for green- Most Perfect and Dnrable house and hot water heating. 
As a PORTABLE BOILER, to be set with- . 

__ 
out brick-work. I Also in Two Sections, to pass through THE K.ING 

any door where a larger one cannot be 
used. In addition. to the above we have . of HEATERS under way un entIrely new collstruction oj Bni/.er, which will excel anything yet 
npon the market. 

I t  we a rs th e 

Crown of 
8UDuriority. 

Most Economical 
AND 

PO W E R F U L. 
MANUFACTURED AT THE The SpiraI Radiator is exciting universal attention and careful examination by the public, as evi-

NEW YORK CENTRAL  IRON WORKS denced by the drift of popular favor. A ilUrsory examination alone is sufficient to show its merits an!1 , superiority. It combines all the requisites of a successful furnace, viz. : Future Maintenal?-ce, EffiCl-G EN E V A ,  N. �. ency, and P!lwer to Economize and Radiate the Heat Desired. No less attention has been gIven to the 
New York Office 40 Cortlandt Street. qualities npon .which depend the health and vitality of our families. , MANUFA()TURED BY 

N. R.-Qorrespondence solicited from Architects and persons building. • •  R. JACOBS' FURl!( ACE CO., Syraouse, If. Y. 

s iiAKiNG" GRATE Nonlti�� Want�d. To A!!!t!�C�!.�'i�e��!�,u!!ers. 
For Steam and Hot Air Furnaces. The most re- D IR ULARS · G "l1 r D. e 'Y '  iii :a: 0 1; � a 1; e r :a: e a 1; e r. 
liable and Perfect Shaking Grate in the world. We

th
�nd

N
TEN THOUS

d
A

1
N 

C dC t N �r 
T H E  B E S T  M E T H O D  O F  H E AT I N C  I N  U S E .  S d f t I " )1 h . , P t t RI k·  mon 111 EBRASKA an OWA, an wan ove -en or ca a ogue . •  m:s o

.
n n en •. 111 111g ties. O. H. GORDON & CO., This s m bas been ueed ln Canada for the laBt thlrty Grate, Heater and Range " orks, P O Box 476 Omaha, Nebraska. years an� altogether used in the large cities of Mon-1 203 Fllbe.·t Street, Phlladel p b l a ,  Pa. . •  . , treal 'Quebec Ottawa, Toronto, Winnipeg1 and the British 

THE IMPROYED FLORIDA 
STEAM H EATER  

The best and m ost complete HOllse Heater in the world. 
Self-feeding, automatic, portable and saves all expense of 
brick-work. Most economical. Carries steam from 10 to 12 
hours without atten tion. Compact. 14 sizes. from 4. to 6 feet 
high. Anti-c linker grate, easily shaken, D O  dust. Sales larger 
tban tbe combined sales of all reputable Steam Heaters. 

3500 i n  ACTU A L  USE all dvlng tbe best satisfaction. Estimates furnisbed o� appli · catron. Send for Illustrated Catalogue. Address PIERCE, . 8UTLER & PIERCE MFG. CO. , 
SOLE M A N U FACTU R E RS SY R AC U S E ,  N .  Y .  
BENERAL { Gt:O. B. COB:t 1l 1 WllIlam st., NeW YOrk,N.Y. .. . S�:'N :ER��:NC2·v8�1ff..ftt!!.1;." Mdo 
AGENCIES N. o. ON MFG. co., S&. Lou.., MOo y. T 

• ':oS::'&���..u;,.eJplala, P. 

Provinces, and is now coming into general use in Boston, 
New York, Maine, Chicago, Detroit\ Kansas City, Port­
land, Oregon, and other American CitIes. The advantages 
of this system are economy in fuel, no danger of· explosion, 
as the apparatus is open to the atmosphere, durability and 
simplicity of apparatus, an ordinary domestic being able 
to operate it. 

a warm house day and night, giving off a mild 
and agreeable atmosphere ; no thumping or 

' ,arackling noises in pipes 88 is sometimes heard in a steam 
apparat\Js� it being perfectlLnoiseless In operation. We 
have placed over 700 of these Heaters In use In three years, 
and all of them have given perfect satisfaction. 

DIanutactured bJ' the 

IURNEY HOT WATER HEATER CO . ,  
237 Fran k li n  St. , Boston ,  M ass. 

JOHN A. FISH, H....,..aq DIrector. 
WORKS AT EAST BOSTON. 

_. H • .JOIlNSON, General SeUlnc Acen&, 
140 Center S&., New York. 

New Instruction Book mailed to Steam .Fittet'l!, A.rchitecl:.$ 
aild Bdllders upon application, also price Hat. 
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GATES IMPROVED HOT WATER HEATER 

O8lee of FITCHBURG GAS CO. 

Mr. E. N. GATES. 
FITCHBUBG, May 17, 1887. 

DEAR SIR : Having now used your system of Hot Water 
Circulation In my house from December first to May fifth, 
It gives me pleasure to say that it has met the requirements 
of the extreme cold of the past winter and the mild weather 
of the spring months, in the most perfect manner. giving 1)ut 
just the temperature for comfort, In all the variations of 
temperature outside, and with great economy in fuel. 

Yours respectfully. 
H. F. COGGSHALL, 

Trea.urer and Mllnaqer. 

The rollowlnc 8peelal A4-
vantace. over other Dethod. 
or Heatlne l 

Ist.-OVER HOT AIR FURNACES.-No 
Dust ! No Burnt Air ! No Gas ! and abili­
ty to seod the heat where It Is wanted. 
wltbout regllrd to direction ot .... Ind or 
height of cellar. aod using less tuel tor 
amount ot space heated. 

2d.-oVEK STEAM. HIGH OR Low 
PREsslTRE.-From the fact the tempera­
ture of water In radiators can be bet .... een 
70" and 212" or higher. thus adapting It to 
��
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r
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makes a great savinI! In fuel In this point alooe. besides the comfort ot havlog a 
building eveoly heated. 

3d.- OVER OTHER HOT WATER SyS­
TEMs.-ln al\ others. the .... ater goes to 
Radiators from nne common reservoir. 
��:!

e
!?t

e
ro���'h�:�d tY.I:��

o
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rooms will receIve current of water at 
dllfereot rates of speed. With this sys­
tem all rooms can be heated alike . .... hen 
desired. from the fact that ""ch current Is provided with an Independent boiler. 
and the hot water must go .... here the 
pipe leads. aod you have perfect control 
over every room. and can be put tn at 

�:�e�
o
��W�; t�

n
lo ��e�:t=r�f hot 

l.I'or Dlu.'rated Clreular, RefereDcea, and l.I'ull Panlcnla", addre •• 

E. N .  C AT ES, 8 P R I N C F I E L D, M ASS. 

F I R E · P R O O F. ffiHlS is the perfected form of portable Roofing, manufactured by us T for the past twenty-seven years, and is now in use upon roofs of 
Factories, Foundries, Cotton Gins, Chemical Works, Railroad Bridges, 
Cars, Steamboat Decks, etc., in all parts of the world. 

Supplied ready for use, in rolls containing 200 square feet, and weighs 
with Asbestos Roof Coating, about 85 pounds to 100 square feet. 

Is adapted for all climates and can be readily applied by unskilled 
workmen. Samples and Descriptive Price List free by mail. 

H. W. JOH NS MANUFACTURINC CO., 
SOLB��aD80" 

D.W • .JohDll' Fire and Water-Proof .AtlbestOI Sheathing, BuUdlng Felt, 
Aabeatos Ste.. PacklnCI, BoUer Cov.ring., Liquid Palata, Fire-Proof Paint .. etc. YULIAIESTOI. Moulded PUton-Rod Paeking, Rlag .. Gasket., SbM' PacklnC, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. .lCAa.· L£a�I.EL'HIA. 

E. J. JOHNSON� 

Roofi ng Slate 
MARBLEIZED SLATE M ANTELS, SLATE HEARTHS, SILLS, LI NTELS, ETC. 

EsTDUTES FuRNISHED ON ALL. SLATJI WORE. 

Q U A R R Y. OFFICE, 

BANGOR, PAl 78 1t1URRAY ST., NEW YORK. 

JUNE, 1887. 
Br10k :M:aoh,1n.ery. 

MAOH I N ES OF 1 0,000, 2B,ClOO, 150,000 B R ICKS P E R  DAY CAPACITY, 
BRBCTBD SUBJECT TO TRIAL AND A.PPROV AI., 

ClEE.4.:a.!l:ElER.S, ElR.OTlEEER. .., co., 
PHILADELPHIA, I.I'm,. •• econd St" below Lauc .. 'er Ave. 

OIL ElaIIES.  
For Printers. Steam Yachts. lh�lngi:!!:ie":,:,lnSa':°O:: 
tors �echanICs. l to 5 w. P. 
Fuel, Kerosene. No dual. 
AutomatiC In fuel and .... ater 
supply. Illustrated Cats-
10000e free. Mention SCIEN- . 
TH'IC AMERICAN. 

SlIIPIIAN EliGDIE CO. , 
91 Pearl St •• -11, liIIau. 

COMBIIATIOI SQUARE.  

T h i s tool. with Its sliding blade and stock 
having right angle and 
mitre faces, level and scriber. Is more than a 
substitute for a whole 
set of the c o m m o n  
kind. It can be used In many places and for 
purposes that a station­
ary blade cannot. Send for price. 

C. H. POSTEL & co., I 
1 3 1 4  R I DGE AVE N U E. . 

... 
BRANCII OFFICE : 

527 ARCH ST. , PH I LADELPHIA,  PA. 
I � � Ornamental EMBOSSED 
I I 
� � 
� Glass 

Works. 

NeW' Designs. 

Itrm.lTrial 
VV I N DOVVS. 

SPECIAL WORK. 

Brass Signs 
AND 

�tm#dal#. 
OORRESPONDENVE SOLICITED. 

DESIGNS and ESTIM ATES FURNISHED. 
L. S. STA R R ETT, 

Work ae Reference, 
Manufacturer of FIne Tools, ATHOL, l'IIASS. ) Union News Co., Pennsylvania RaIlroa.d, 

WO O DW O R K I N G  
MACHIIERY 

:rOR 
. Chair, Furniture and 

Cabinet Mill .. Pattern 
lUaken' 118e, etc. 

==---- Bollstone Machine Co. 
48 Wa&er 8'., l.I'l&ehbarc, ltIa ... 

Pennsylvania University. 

SHIELDS & BROWN JlG"w/GclUf'ff' G"d &Ie PN.pnelof'. oJ 

.&J'-'_lI::��""JI.".? and STEAM. PIPES 
VoHcnoa" •• • f Ste ••• 

FOR GAS AND W" A'rEB PIPES, 
Prevente Sweatln .. and Freezl n  ... The Bee' l'Iea-Coadeelor or Reat aad Cold In tbe World 

SeDd lor flJu.trl.W deIcrIpUve Clreular, and name tht. paper. 
1 43 Worth Street, New York. 

78 and .80 Lake Street, eh lea .. o. 

CHARTER'S GAS ENGINE. 
The safest, most reliable and economical Motor 10 

existence. 
Independent of Gas Works Rnd Machine •• 

2 to 25 H. P. So It can be used anvwllne. 
Makes Its Own Cas 

A.T OO� OJ' .ABOUT 
66 cents per . Feet. 

A Saving of 25 to 86 
ll:;

r cent �':.':i':� over all 0 er Gas 

Chicago Alteot : H. H. LATHAM. 
115 Monroe Street. 

New York House : 112 Uberty ---"_::........:.-___ , Street. 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING, ILL. 

s �o� ��i�d�Dg�!��l�!�D� Y 
Jfaaafaetued II, The aoaerswortla lIaehllle c:.., 

E. R.. � .A.R.E, .4.51; •• 
1 54 Lake S'reea, CHICAGO. 

Write tor Circulars. 

R E F R I G E RA T O R S. 
Estimates furnished (under new 

construction) for 

. Hotels, Stores and Butchers' Use 
ALSO A LINE 

FOR RESIDENCES, 
BY 

F RA N K  w. LOC KWOOD, 
240 South Second St., Philadelphia. 

© 1887 SCIENTIFIC AMERICAN, INC.
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WOODWORK.ING 

IUCHINERY, 

P L A N E R S  A N D  

JlATCHERS, 

PONY PLA.NERS, 

Hand Ma&ehen, 

!!loUd Plate and 

S E G M E N T  

EDWARD FORD, PREST. 
A. PITCAIRN, VICB-PB.lIIft. 

xiii 
E. L. FORD, SECY. 
JOHN F. SCOTT, TREAS. 

PITTSBURGH PLATE GLASS CO., 
C RE I C H T O N ,  P A., 

B E  - S A.  w s. 

CO N N E L L & D E N C L E R , Rochester, N .  Y. PO LISH E D  PLATE C LASS. 

J .  M.  STUTZMAN,  181 William St" New York, 
Steel Al phabets 

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

Liberal discount 
to Agenta. 

AnTI�TI� H�ME�, 1 � �7. 
The most practical work pub· 
lished. Contains '16 full page 
Illustrations of Queen Anne 
and Colonia.l Villa.s and Cot­
tages, costing from $1500 up­
ward. Price 14.30. Parties 
conteropla.tingbuilding cheap 
or expensive residences will 
find it to their advantage to 
correspond with us. 

FULLER &: WHEELER, 
Arch itects, 

ALBANV, N. V. 

- - -

lNIRE ROPE 
Address JOHN A. ROEBLING 'S SONS Manufactur­

er,!,.Trenton, N. J. , or 117 Liberty Street. New York. 
Price for Tool Stamps, 15 cents per letter up to U in. .. heels and Rope for conveYlDg power long distances. 

Postage, 10 cents additional per stamp. Send for circular. 

RICE AUTOMATIC CUT-OFF ENGINE. 
/leI,1-�tJ. 8en.llf,UV6 Gotleraor. 

Bakmced Yalve. High, Speeds. 
/ltGtWntW1J Oilers. But .Ecotunn.1/. 

60111 .1IdGI CfMlIJlult. hllosltltm, 1884. 

THE JOHN T. NOYE MFG. CO., 
:av:B":B".a.:.:.o� _. Y. ' 

Ground and Bough Plate Glass for Floors and Skylights. 

Three-sixteen ths thickness, :made expressly for fine residences. 

LARGE AND WIDE GLASS A SPECIALTY. 
The Largest Plates of Glass in the cities of Chicago, Cleveland, 

Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti­
more, and in many New York bUildings, were 

manufactured at our works. 

I M M E N S E  P R O D U C T I O N. 
The combined production of our two factories is 260 000 square 

feet per month. The largest production of any factory in the world, 
which enables us to :fill our orders promptly. 

The high reputation and unprecedented large sale of glass made 
by this company since its organization is due entirely to its supe- . 
rior quality, NATURAL GAS alone being used throughout both. 

works as fuel. 

-COR R ES PO N D E NCE SOLICITED.--
Works No. �, 

OREIGBTOlf, PAl 
Works No� 2, 

TARElf'l'UII, PAl 

WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL 
OFFICE, CREIGHTON, PA. 

Architects , Roofers, Bu i lders. "Alderly " and " Penn" O ld Method Roofing P lates 
THE TWO BEST BRANDS OF C U A R A N T E E D  ROOFING PLATES. THEBE ARE NO OTHER BRANDS EQUAL TO THESE PLATES. 

LDERLY Next in Quality, of Standard Weight, Perfectly Square, Perfectly Assorted. A { Made of Sie:mens-Martin Soft Steel, sa:me as Old Style Plates. 

True to Gauge. We carry in Stock, Sta:mped and Unsta:mped. { G UA.RA.NTEED t.o stand any test demanded. Guaranteed to be heavier coated than any other plate, each box, 

. .  PENN n OLD METHOD T bl C d R f' PI 14.x20 contains 110 Ib.",_ and 28x2() contains 40 lb., Guaranteed to have aU the Coating that it is possible for any plate 

re e Date DO IOIf ate to hold. Guaranteed HoUed true to GaUlle. Absolutely perfect in every re8p!lCt. Guaranteed to last longer on Roof 
a • without beipJr llBinted than any other Old Style Plate. Guaranteed sheets perfectly square and fiat. Both I(J and IX, all 

strapped witli 'iron. 
SOLE MANUFACTURERS of the " PATTEN " JlETALLIC ROOFINQ SHINGLES. 

WI1· H I!lRBY, .RU�G &; RICH A RDSON . Manufacture" 
ot Patent W ood Working Machinery of every desorill­

. tlon. Fac1l1tleo unsurpassed. Shop formerly occup ed 
po1lrer. :ana j bv R. BaIl & l:o., Worcester. MaRa. Send for CatalOll 'e. 

" The Barry " Hanger .  
• • •  

Ea.ch wheel on the " Barry Hanger " 
is on an independent a.xle. All other 
hangers have the two wheels on one axle. 
Consequently, when one track settles more 
than the other (as they frequently do), the 
axle " tips," and carries the door side­
wise toward the lowest track, causing an 
unplea.sa.nt rubbing a.ga.inst the track or 
ca.sings below. The " Barry Hanger " 
overcomes this trouble, and a door will run 
a.s easy and true in the center, when 
there is a varia.tion of one·ha.lf inch or 
more in the height of the tra.cks, a.s it 
would when they are perfectly level. 

-MANUFACTURED BY-

&"YR..A.CUSE BOLT CO.,. 
SYRAC U 8 E ,  N .  Y. 

Pl:l.f.l. .. cl.el.pl:l.f.a.-�f. 'Verpoeol.. 

BY NATVRB'S PROCESSES 
Tnrbid Water Made Clean. 
a�ltU'hIlA 'ny,en:�3 
!!I e mi- !!I o l u b l e  E l e ­
ment. removed. 
Hard Water lIade Soft. 
Cltles .... T!lWDB, Mms, Hotels, 

and Yrlvate Houses Sup­
plied and Resnlte 

Guaranteed. 
Seale I. Bollen Avol4e4. 

��C:�l��IA!'!oo.l'<l the 
any J:l�� 

t.mcJ 1!/8UmGtu. 
00., NEW!BJ[, N. J. 

TmBUNE BUILDING, I!l'BW YOBK. 

PHOTOC RAPHIC PRINT. OF M A C H I N E R Y  
O N  P£RMANENT B R O M I D E  PAPER 

�ive all the finest I{l"adatlons of shadow, from elear rro� t�� ��l'Jn��t. t;.��, .J;r'Zejusr����h1���� 
illustrations Of ma�lnery, belnll approached on�_ by 
the finest steel engrBvlng8. which they resemble. With 
our new Aut-omatlc Prlntlnll1 Machine. we are enabled 
to Inake these beautiful' prints at a price that will allow 

r:aW��� be6���:�Jge'l.����ft:'�'::he i:I=e"���t. 
from original negatives to an/i. size. Send for term •• 

The Eastman Dry I ate Y:c::�:,�oN. Y. 

Outting-off Sa.w and Gaining Maohine. 
Special Machines for Car 

Work, and the latest im­
proved W o o d  W o r k i n g  
Machinery of all kinds. 

C. :B. Rogers & CO" 
.ORWICH, co ••.• 

. AND 

Standard Typewriter. 
Th e Remington 

T y p e w ri t e r  has 
stood evez test,and l:p�:!i�t. e��� 
ever costly. tliat can 
inorease its emcl­
ency. Buy It with ::.,g,�Vll"::b�kr:,:; 
Within 30 days C. O. 
D., if not absolutely 
lI a t i s f a c t o r y  in 
every respect. 

FULL PABTIct1LAB8 UPON ApPLICATION. 
Wyckoft', Seamans II; Benedict, 

339 B ROADWAY. N E W  YORK. 

PAT E N T S . 
ca��:sJlsireu:'�II:Tfr�c ������;�::����e �u:�: 
amine Im provements. and to act as Solicitors of Patents 
for Inventors. 

In this line of busine88 t.hey nave had Itwt_ t/MI"II' 
� ·and now lIave untqUa/ld ftJcilUilu for the 
preparatIOn of Patent .Drawlng .. Specilicatio"8. and the Gr�::�u�n",.g! !E.l"�{,�rg� 6g�nrr't:��l:"s�e�,::�e: 
Co. also. attend to the preparation of Caveats. COi>Yrlghts 
for Books. Labels, Rell!&u9I!. Al!&illllments. and RePQrts 
on Infringements of Patents. All business intrusted to =�g

l�nt':,:'�h special Care and promptness, on very 

u.t.ro::"luW���aff':: �lo��Va���o a�Ji�:.o:; con-
cure them ; directions concerning Label .. CopyrlgWs, 
��tg�tr.at::;:Ct��"e8�1':,u:";,�nn:�::::n�, �:: teDta, etc. 

We also send, free 01 c1IMve. a SynOPSIS of Foreign P .... ::�l:�iJl
h&�

I;ft;��co':U:f�e:,�n� :Jrl��nrlng 

M1JllN "" (JO., SolleUor. of Pa&enh, 

361 Broadway, New Yorl<. 

109 LiIlertJ St., N. Y. orl:g��D��8.Btr�� ���lJ.t� Pa-
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Band Saws. Band Saws. 
DAIIIASCVS TElIIPBRBD BY NATVDAL GAS 

HEAT, SVPEBIOR TOVGHNESS. 
After mQl'6 than ten years' experience In the manu­facture of Band Sa� we have dlSCovered a new process o!- Temperlnc .nd S1ra12h1enln« all at one opera­tion. Th1s

�
rocess insures .Ii.olnte perlec1l0n. �e s uest all users of Band Saws to send us theIr a� n 7.m, and also a description of the sizes of saws used. and we will.� return man, quote them special prl�es, and � send· our pamphlet on the Band Saw whIch contalDs much valuable information for all users oi Band Saws. 

N AT U R A L  CAS 
J s  perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other baBe substances. We are the first 
to adopt its use in heating saws for temJlllrinA, 
which explains the cause of our saws being tougher 
than WI,. others now made. . 

OUR CIRCULAR SAW 
Of all sizes from 6 Inches in diameter to 6 feet, both 

SoUd and IDSerted Teeth, also our 

Double Toothed Gross Cuts 
(two saws in one), for all uses HA VB NO 
EcaVAL. 

JUNE, 1 887. 

The Superior Quality of our Band Sa'W"s, All Tempered, Straight­
.:Ined, and TI'1 led at one operation, 'W"hich 'W"e have patented, makes 
them so perfect that our SALES HA VB MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 
best i m ported sa'W"S. 

Our SAWYE R'S HANDBOOK 'W"ill be sent FREE to any part 

of the 'W"orid on receipt of full name and address. 

Address E M E RSO N ,  SM I T H  & CO. (UMITED). 
prWRITE FOB 011B CIBCl1LAB AND BBDVCBD PUICR LIST8..At Beaver :raDs. Pa. 

O L.rge View. of' Bulldlng., Brldce., Maeh i nery, F .. rnll .. re, made from small R O RA,an N G S R G E negatives by our New Permanent Bromide Pl'ocess. Also contact prints cheaper than silver prints. E D UN D PLAN S ,..ft' .  Sample books of photographic prints mounted on cloth made up for agents. Send for samples and 

H LA estimates on all photographic work. C E The Ea.tman Dry Plate and Film Co., 1 000 Saa1e St., Roche.ter, N. Y. E D  O R  Permanent Bromide Paper furnisned for copying drswiog's 

�l&lIinDi biDS ar AbDrtilDIDDta Pu�lilhD! iD thD PrDIDnt lum�Dr ar �D l�iDDtm� AmDri�&� Ar�hitD�1 &nA Bui1ADfa E!itian. 
- -- � ��========:-======:::=:-==:::===========================��======= 
Adjo.table Clapbo.rd IIIarker. Page Door HanKe.... Page Leaded Gla... Page Sa.h Cord. Page 

Stanley Rule & I,e,"el Co . . . . . . . . . . . . . . . . .  cover ii E. C. Stearns & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ii The H. E. Hartwell Co . . . . . . . . . . . . . . . . . . . . . . . . . .  il J. P. Tolman & Co . . . . . . . . . . . . . . . . . . . . . . cover il 
Adj n .table Plane.. Syracuse Bolt Co. . . . . . . . . . . . . . . . . . . .  � • • • • . • • .  xiii LevelinK 1 ••• 1rument.. Saw •• 

Stanley Rule & Le,"el Co . . . . . . . . . . . . . . . . cover Ii Door Pla1e.. John W. Harmon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iiI Emerson. Smith & Co . . . . . . . . . . . . . . � . . . . . . . . xiv 
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erwoo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Drawln". Bnla-ed and Rednced. > • C • t Co .. . .. ..USS18 emen . . . .  . . . . • . .  . . .  . . . • .  . . . .  • .  . . .  v W F & J Barnes Co II lllast D PI te & F'I C . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .iA Ai r Brush Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . .  iIi man ry a 1 m o . . . • . . . . . . . . . . . XIV Lithographer.. Seneca Falls Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ii 
r
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er . . . . . . . . . . . . . . . .  cover I! Sh����:'��s1t)Us . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  xl 
Architect.. G. S. Woolman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  viii I. G. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii Sheathi ng L.th. 

I'uller .lt 'Vheeler . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  xlii L. Mallll8SC . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ii IIIachlnl.t.' 8opplle.. I. G. Jenkins . . . . . . . • • • • • . ' " . . . . . . ' "  • . . . .  vii 
Munn & Co. . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . .  x DrlIlinK Tool. and IIIachlnery. Chandler & Farquhllr . . . . . . . . . . . . . . . . . . . . . . . . .  vil! ShinKle. (Wood). 

Architectu ral Sheet Metal Work. C. H. Desly & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iI IlIa chine K nlve.. I. G. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vii 
J. S. Thorn . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . vil! Domb Wal1e.... L. &; I. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111 Shingle Stain •• Cheney & Hewlett . . . . � . . . . . . . . . . . . . . . . . . . . . vlil The Edward Storm Sprlng Co • . . . . • • . • • . . . • . . . .  X MahoKany, C.blne1 Wood., and Veneer�� Dexter Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

A rehltec10 ral Wood To rnlng. BdKe Tool.. J. Rayner . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vll Sh .. tte r Worker. 
Andel'SOn & Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . .  vill Yerkes & Plumb . . . . . . . . . . . . . . . . . . . . . .  cover Iv Man1el., Grat", Fire Place., Etc. The Dodd Mfg . Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iii 

Ar1 F .. rnltore. L. & I. J. White . . . .  . .  . .  . . . . . . . . . . . . . . • • . . . .  1iI The H. Dibblee (Jo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  viii Skrllgh1 •• 
The H. E. Hartwell Co . . . . . . . . . . . . . . . . . . . . . . . . . .  ii Electric Cond oc10r. and Cable.. Chas. B. Kline . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  Ix G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v 
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