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THE 

ARCHITECTS AND BU I LDERS EDITION .  
$2.50 a Year. Single Copies, 25 cents. 

This is a Special Edition of THE SCIENTIFIC AMERI­
CAN, iss ued monthly. Each number con tains about 

forty large quarto pages, forming, practically, a large 
and splendid Magazine of' Architecture, richly 
adorned w ith elegant plates in C010TS and with fine en­
gravings ; i l l ustrating the most interesting exam ples of 
modern Architectural Construction and allied sub­
jectM 

A special feature is the presentation in each number 
of a variety of the latest and best plan!! for pri vate 
resitlences, city and country, including those of very 
moderate cost as well as the more expensive. Draw­
ings in perspective and in color are given, together 
with fu l l  Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Datails. 

No other building paper contains so many plans, 
details, and specifications regulal'ly presented as the 
SClE X'l'IFIC AMERICAY. Hund reds of d wellings have 
alread y been erected on the various plans we have 
issued, and many others are in process of construction. 

All who contem plate building or im proving homes, 
or erecting structures of any kind, have before them in 
this work an al most endless series of the latest and best 
exa mples frolll which to make selections, thus savi ng 
time and money. 

Many other subj ects, including Se werage, Pi ping, 
Ligh tiug. Warming, Ventilating, Decorating, Layi ng 
O u t  of Grounds. etc. , are illustrated. An extensive 
Compend i u lll of Manufacturers' Announcements is also 
given, in wh ich the most reliable and approved Bui l d­
ing Materials, Goods. Machines, Tools, and A ppliances 
are descri bed and illustI'ated, with addresses of the 
makers, etc. 

'1'he full ness, richness, cheapness, and convenience of 
th is  work h ave won for it the Largest C irculation 
of any Arch itectural publication in the world. 

An Inc rease of Trade will necessarily accrue to 
al l Man u factu rer's and Dealers whose establishmen ts 
are conspicuously represen ted in this important edition 
of THE SCIEXTIFIC AMERICAN. Terms for ad vertising 
very moderate. A card of rate!:> sent on application. 

Back Numbers.-At present we are able to supply 
to new subscribers all the back numberf of this journal 
{l'om its beginni ng, in November, 1885. Each number 
is accompan ied by a sheet of colored plates and a sheet 
of details. Price 25 cents per copy. 

Bound Voln mes.-Volumes 1 and 2, being for the 
year 1886, includ i n g  the whole wOl'k, from beginning 
to close of past year, may now be obtained at this 
office, or from Booksellers and Newsdealers. Price, 
bound in paper, $ 1 . 50 per volume. Two volumes pel' 
year. For'warded to any address. 

MUNN & CO. , Publishers, 
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and as per details. Form the piazza rail as shown on 
the plans and as pe.r details. Rail to he 4 X 3, moulded ; 
bottom to be :I X 4, moulded ; columns to be 6 X 6, turned 
in center and square at each end ; balusters for piazza, 

1>4"  X 2", beaded edges. 
Piazza and Stoop Floors, etc. -Lay the piazza and 

stoop floors with il" X l' narrow pine flooring, tongued 
and grooved and laid in white lead joi nts ; this floor­
ing to be clear and perfectly dry, all to be blind nailed 
and aU head joints smoothed off : all to have proper cant 
from house to nosing finish ; fasc ias, 9' wide. 

Stoops, Lattice, Cellar Door, etc. -Put down all ne­
cessary steps to all stoops as shown on the plans ; 1M"  
strings; 1M'  treads; and % risers. Treads 1 1 '  wide. Cdl 
up on sides of stoop stri ngs. All steps to have nosing 
and cove finish. The front stoop to have bulkheads. 

Brackets.-Furnish all brackets as shown. 
Overhanging Floors. -All the overhanging floors to 

be deafened with rough hem lock boards, cut in between 
the beam.3 at least 3" down, and this space filled in with 
mortar. 

Sashes, Blinds, etc. -All the sashes for first and sec­
ond and loft stories to be 1 % thick : made of clear, soft 
pine, and n umber of lights as shown. Outside rolling 
blinds on first and second stories. 

Customers who pay money to SUbscription agents or First St01'Y Floors. -The first story floors will be laid 
brokers do !l0 at their own risk. Care should be taken with sound, white pine flooring. All to be blind nailed 
to deal onl y  with known, responsible, and reliable 
parties. We send no papers until we receive the sub­
scription price ; and no person is authorized to repre­
sent us, act fOt· us, or receipt for us. 

MUNN & CO., Publisllerfol, 
361 BROADWAY, NEW YORK. 

A DWELLING AT MONTCLAIR, N. 'S. 

to each and every beam. All heading joints smooth�d 
off. Second story floor to be same as first. Attic to be 
9;-:1" wide flooring. 

Bridging Beams, Partitions, etc. -Bridge al l the 
floor beams once between their bearings with 2 X �, 
bridging, nailed at each end.  Bridge all partitions 
once in their height with 2 X 4, straight and well nailed . 

Tin W01·k . -Line all the gutters and valleys with 
the best I.  C. charcoal tin, 20" wide, well nailed and 

SPECIFICATIONS AND DRAWINGS. soldered. 'fiu all flats. Furnish and put in all neces-
The specifications and drawings are intended to co- sary flash ing of every description. 

operate, so that any work shown on the drawings and Leaders. -Furnish and put up all necessary 3 lead­
not mentioned in the specifications, or vice versa, is to ers to convey water to ground where directed. 
be executed the same as if mentioned in the specifica· Slating. -Slat.e the whole entire roof with 16 X 8 
tions and set forth in the drawings, to the true intent and black slate, not less than 3" lap. 
meaning of the said drawings and specifications, with- Doors. -For sizes and number see plans. The front 
out any extra charge whatsoever. The drawings taken door will be 2" thick, and made as shown on the eleva­
in connection with this speci fication are intended to tion, with heavy raised moulding on the outside and 
provide for the completion of the entire carpenter flush moulding on the inside to match other doors. 
work, mason work, painting, plumbing, tinning, etc , Folding doors 2" thick, four paneled, am) flush mould -
and everything mentioned in this specification . ing. All other room doors first and second stories to 

DESCRIPTION OF WORK. be 1%"  thick, closet doors to be 1)4' .  1%'  doors double 
All work throughout to be done in good, substantial faced, 1M" single faced, all to be four paneled and 

and workmanlike manner, and to the satisfaction of flush moulded. Those for rooms, 1%' ; closets, 1 )4".  All 
the owner or his agent. these doors to be blind tenoned and perfectly dry and 

Timber.- A ll the timber to be good, sound hemlock, clear for wood filling for uoor to have head light over. 
free from all bad defects, and as well seasoned as the Jambs and Saddles. -AU the door jambs through­
market will afford. out to be 1)4" rabbeted. All doors that swing, to have 

Sills, 3' X 8" ; posts, 4' X 6' ; interties, plates, etc. , four and a half inch hard wood saddles. All hearths 
4' X 4' ; first and second tier of beams, 2' X 10" ; par- to have hard wood hearth borders. All doors, where 
tition plates, 4' X 4' ;  studding, 3' X 4','; main rafters, 2" needed, to have rubber tipped stops. 
X 8' ; ridge pieces, 2' X 10' ; piazza sills and bearing Bases and Wainscoting.-All the rooms and halls in 
timbers, 3' X 8' ; piazza beams, 2" X 8' ; piazza rafters, the first and second stories, except bath room, to have 2' X 8" ;  collar beams, 2' X 10' X 24' on centers ; beams i;f base wit h moulding on top ; closets to have 5" bead­
under tank to be made extra strong. ed base. Wainscot bath room 2' above the fittings all 

Lumber.-All the lumber throughout to be of well around ; this wainscot to be of yellow pine. 
seasoned clear white pine, except where otherwise spe· Closets, Pantries, etc. -The butler's pantry will be 
cified. fitted as marked on the plans. Five shelves high ; 

Framing.-Sills to be halved at angles and corner shelves 14" wide and to be supported with cleats all 
and well spiked. Size floor beams on sill and spike well around , Shelves supported on turned columns. All 
thereto ; size second story beams on ties ; post to have the second story closets to have two shelves, each sup­
tenon on top to receive plate. Tenon all the studs on ported on cleats all around and hanging strips under­
top and neatly fit on bottom. Double all beams for neath with hooks. All these shelves to have beaded 
trimmers and headers ; double all beams runniug par- edges. Also build and shelve dressers as shown on 
allel with partitions. Double all windo w  and door first story plan. 
"tuds, including heads. First and second story beam s, Slairs.-Build main stairs from first to third story of 
16" on centers, all rafters 24" on centers, porch floor clear, dry pine, 1%" treads, yg" risers, 1 )4" strings, both 
beams 20' on centers. Fit main rafters neatly to plate, strings to be housed out. All the treads and risers to 

361 BROADWAY, NEW YORK. mortise and tenon all headers and trimmers. be wedged with glue. The front string to be moulded as 

TO THE TRADE. 
Siding.-Cover the entire vert ical sides, except where will be shown on details. Treads to have nosing and cove 

otherwise shown, with clear 6' Michigan strips, not less finish. The balustrade on these stairs will be yellow 
Newsdealers and Booksellers can obtain the ARCHI- than .% lap, and nailed with 6d. nails, not more than 6" pine rail 2% X 3;�. Intermediate newels 4 X 4, with 

TECTS AND BUILDERS EDITION of the SCIENTIFIC . apart, and set nails for putty. head and drops, chamfered, reeded, etc. ; rail to be 
AMERICAN on �ale, as hereto�ore ; if no� t�rough the I Cornice . -Form cornice as shown on the plans, with moulded Balusters 2 X 2, square and turned, etc. ; all 
News Compames, then by dIrect applicatIOn to the fascia and moulding as shown, all as per details as shown. All these stairs will be well supported and 
publishers, 

MUNN & CO. 
ftutters.-Form gutters on roof, line, and give proper furred and ready for lathing. Stairs from second story 

, cant to run water. to loft to be plain box stairs. Build cellar stairs as 361 BROADWAY, N EW YORK., Shingling.-Shingle where shown on plans with lW' shown, 2 X 10 spruce strings, 1)4" spruce treads, no 

Building Plans and Specifications. 
pine shingles, laid not more than 5" to the weather. The risers. 
starting course to be rounded on the bottom ; all the Architraves.-The trimmings for principal part of 
rest plain and straight. first story will be 4% casings reeded and moulded as 

In connection with the publication of the BUILDING Corner and A ngle Boards. -All the corner boards to per detail, with wall moulding to miter with base 
EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn be 1)4" X 5' ; angle boards, 1)4' X 3%'. moulding. Second story. kitchen, pantry, etc. , will 
& Co. furnish plans and specifications for buildings Water Table. -Run water table around the entire have 4�" casings, moulded as per details. Closet to 
of every kind, including Stores, Dwellings, Carriage home, except where piazza comes ; first member, 1)4 X have 4" plain casings. Window casings to match those 
Houses, Barns, etc. In this work they are assisted by 4', with wide member at bottom. all as per details. of door, with stop beads complete. All the in terior 
able and experienced architects. Full plans, details. Window Frames. -Make window frames in usual woodwork throughout, including doors and stairs, to 
and specifications for the various buildings illustrated way, for double hung sash pulley stiles, 1 )4 ;  hanging be white pine. 
in this paper can be supplied. stiles, 1 )4 X 5 ;  2' main sill ; 1 )4' rabbeted sub sill. Stool.�, ,tc. -All windows to have neat moulded stools 

Those who contemplate building, or who wish to stops and parting strips complete. with apron. 
alter, improve, extend , or add to existing buildings, Door Frames.-Make door frames in the regular way ; Corner Beads. -Furnish and put on corner beads to 
whether wings. porches, bay windows, or attic rooms, rabbeted jambs 1>4 thick ; outside casings, 1)4 X 5';  all exposcd plaster corners. 
are invited to communicate with the undersigned. Our ', 2' main sill. Grounds, Furring, and Cutting. -Furnish and set 
work extends to all parts of the country. Estimates, Piazza, C01'nice, Rails, Oolumns, etc. -Piazza plates grounds to all doors for the mason to finish his work. 
plans, and drawings promptly prepared. Terms mode- \ to be 6' X 8', �ade of

, 
l .l4. lumber, and aymber inst'r�ed Do all furring of every kind. Do all necessary cutting 

rate. Address Munn & Co. , 361 Broadway, New York. for strength , form cormce same as mam house cormce for plumbers, gas fitters, and other trades. 
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Sash Weights and Cords. -All double hung sash to be well shellacked before priming. all cracks, joints, 
to have cast weights and Italian sash cords. and nail holes and over nail heads to be well puttied 

(llas.Y, (llazzng, eto.-All the glass on first and second after priming is done, all tin wOlk to have two 
stories to have second quaiity.. single thick French coats. Also paint t.he chi mneys two coats, all the 
sheet glass. All  thIs glass will be puttied in and well colors to be selected by numbers from the card of col· 
tinned . and the glass washed off immediately after the ors. The interior will be finished with David B. 
putty is put in. This glass must De protected from in. Crockett's wood preservatives. Give t.he wood one 
j ury by the mason. coat. let stand twenty-tour hours, then another coat, 

Ha1'(lware.-All the doors on the principal part of and rub down with curled hair or like material. Putty 
the fi rst storv to be hung on 4 X 4 1acquered plain butts, to match color of the wood. All the door saddles, 
second story and kitchen to have 3� X 3U' imitation hearth borders and hard floors to be finished in same 
bronze butts. Front doors to have three butts each. manner. The painting must follow immediately after 
Principal part of first story to have jet and bronze the carpenters. 
knobs a n d  bronze drop escutcheons. Second story to PLUMBER'S SPECIFICATION. 
have lava knobs and roses and drop escutcheons. Drail1 .-Furnish and put in where shown on the 
A l l  rooms throughout to have brass laced mortise plans a 5" cast iron drain pipe to run from inside of 
locks. city made. All  closets to have reversed nm building out to the tile drain, 4' outside of the building. 
locks. Front doors to have heavy front door lock, night Use Y branches for all iron pipe connections. 
latch at t ach ments and bronze knob outside;  brass flush Soit. -Furnish and connect with the drain in cellar 
bolt top and bottom ; the principal part of first story a 5" cast iron soil pipe, and run same size up and out 
to have the DaISY sash lock w i t h  bronze tip, others of roof at least 4' above highest point, and cap the 
plain tip.  Furnisn all necessary drawer pulls . cellar same with th e " Smith " patent ventilating cap. Use 
bolts and hooks. bolts, etc ; all necessary hardware Y branches for all waste connections. All the iron soil 
for bath room and pantries, etc. ; in fact, all necessary pipe to have a coat of asphaltum. The soil pipe to 
to complete the job_ have a cleaning out cap in cellar_ 

.Jfantds. -Contractor wi1l set the mantels, but owner Calking. -All joints of all iron pipes are to be 
will furnish same. thoroughly calked with picked oak um and molten 

Fit  up bath room in ash, inclose wash bowl, set tub, lead and screwed in position with iron hooks. All 
furnish top to tub, fit up water closet with riser, seat., joints between iron and lead pi pes to be made with 
and lid , all complete. Furnish and set two wash brass ferrules, to be calked into iron pipes and lead 
tubs with covers, tubs made out of 1� perfectly pipes soldered to it with wiped joints. 
clE'ar alld dry lumber. Set up on turned legs. Bo iler. - Furnish and put up, ,where shown on plans, 

Ceil the piazza w ith narrow ceiling, beaded, part on a 40 gallon round head heavy pressure copper boiler, 
rake and pan on level. ' and provide with draw cock for emptying the boiler, 

Furn ish Ilnd put all necessary pipe boards for the I and shut-off cocks, for shutting the water off from the 
plumber to screw his pipes to. second story, and provide with circlllating pipes com-

Vontractor will set wood mantels. plete, connect boiler draw cock with the sink waste, 
P1·ivy. -Build privy where directed, of wide ceiling have a %' stop cock on supply pipe and combined safe 

boards,  planed on two sides. Small cornice shingle roof, and vacuum valve on top of boiler. Boiler to be sup­
panel door. Small sash and holes with covers com - plied with a " Lockwood " stand. 
plete. Supply.-Tap and pay for tapping the water main, 

MASON'S SPECIFICATION. and connect a % aaa supply, and run to the boiler. 
Excavation.-Excavate for aU piers and foundations Suppl y to have a shut-off cock inside the cellar wall. 

2' 0" deep. All earth and rnbbish to be removed where All pi pes are to be graded so they w ill drain perfectly 
directed. All water that may accumulate d uring the dry, each floor to be controlled separately by shut-off 
excavation . from any cause Whatsoever, will be removed cock. Where pipes will not drain dry, put in a Rmall 
at once and the premises kept dry. pet cock. 

Brickwork. -The eellar walls to be of hard burnt Sink. -To be a Mott's Eastlake galvanized, with back 
brick, 8" thick from bottom to top, started on a solid air chamber, and iron legs. Furn ish and set up where 
concrete footing course, laid up straight and level , shown in the kitchen an 18 X 30 sink, and supply with 
headers every seventh cour!il6, to be good strong cement hot and cold water througb %' aaa lead pipe and 
mortar, and to the height as shown on the plans, which Fuller cooks, and to have 1�' C lead waste pipe, 
is 7' in the clear. The joints to be stmck. Leave holes properly tapped and connected with the drain , with a 
in wall where directed for soil, gas and water pipes. All 2' iron pipe to the main soil pi pe. To have a cleaning 
angles and corners to be perfectly plumb and the wall cap on end of pipe under sink. 
level on top. The brickwork to run to top of beams Bath.-Furnish and put up where shown a 16 oz. 

Briok Piers. -B uild brick piers where shown on the sheet copper bath tub 4K long, weH tinned and plan­
plans, of good hard burnt brick, size and number as ished. Supply with hot and cold water through % 
shown on plans. All piers to be excavated for at least aaa lead pipe and nickel plated combination bath 
2' 0" deep, and filled in with small stone and well ham- cock with rubber spray, to have 1 % '  C waste and be 
mpred down to a solid bed. Cement the whole entire properly tapped and conneeted with the soil. Bath to 
cellar bottom 3' thick with screened gravel and Rosen- have nickel plated plug and chain. Overflow to be 
dale cement, 3 parts gravel, 1 part cement, left per- connected with waste. 
fectly smooth on top. Bowl. -Furnish and set where shown on the plans a 

Chimneys, Flues, eto.-BuiJd chimneys as shown on 14" marble Italian ware wash bowl, with marble 
plans, of good hard burnt brick. the joints of all fiues countersunk top and surbases 10" high: supply with 
struck smooth and capped as shown. The fireplaces in hot and cold water through ��' aaa lead pipe and 
dining room, parlor, hall, and library room will be nickel plated Fuller patented basin cooks, to have 1�' 
built of selected brick, arched on top, and as will be C lead waste properly tapped and connected with the 
directed ; the hearth of same to be tile, to cost twenty- soil, to have nickel plated chain and stay and plug. 
five cents per square foot, without the cost of laying. Cocks.-No cocks to be placed at the end of a line, 

Cesspool. -Build and excavate cesspool where direct- but the pipe extended so as to preven t jarring directly 
ed. 60' from house, 8' X 8' in the clear, laid up with on cock 
brick and domed over on top, covered with flat stone. Closet.-Furnish and set in the bath room, where 

Drain Pipe. -Run 4' drain tile from insid e. of cellar shown on plans, supplied with water through 1�" pipe 
wall to cesspool. Bui ld privy vault 4' deep, walled up from cistern above, an .. Inodoro " porcelain wash out 
with brick, M' smaller each way than privy frame, laid closet, with suitable size cistern. The cistern to have 
up dry. This vault to project 2' in clear of rear of the flush tank attached, supplied through % aaa 
privy. pipe and have cistern valve and rubber ball complete. 

Cistern. -Build cistern in rear of house, 1 2' in diame- Ventilate the closet with a 3" lead pipe connected with 
ter by 1 3 ' deep, laid up with brick laid on flat in cement the iron vent. Closet cup and pull to be nickel plated 
mortar, domed over on top, and have manhole covered and to be inserted in the seat. C:'oset to have en-

BILL OF MATERIALS. 
1 6" X10" X 26' =130 sq. ft. 
1 8" X 8" X 12' = 24 " 

1 3" x 8" X 1 6' = 32 . .  

1 3" X 8" X 28' = 56 .. 

1 3" )( 8" X 17' = 34 .. 
1 3" x 8" X I5' = 30 " 

1 3" X 8" X26' = 52 .. 

1 3" X 8" X 14' = 28 
9 2" X l0" X21 ' =315 
3 2" X 10" X 24' =120 
6 2" X IO" X 26'=264 
4 2" X 10" X 29' = 192 
1 2" X IO" X 12' = 20 
1 2" X 10" X20' =  34 
7 2" X 10" X 18' =210 
4 2" X 10" X 17' =116 

12 2" X l0" X28' =552 
20 2" X 8" X 24' =64U 

5 2" x 8" X 17' = 1 1 5  
7 4" X  6" X 22' =308 
4 4" X  4" X 1 2' = 64 
2 4" X 4" X13 '= 33 
1 4" X 4" X 15' = 20 
3 4" X 4" X24' = 00 
1 4" X 4" X 17' = 23 
1 4" X 4" X 18' = 24 
4 4" X 4" X 14' = 76 
1 4" x 4" X20' = 27 
2 4" X 4" X 16'= 42 
1 4" X 4" X22' = 29 
2 3" x 6" X 16'= 48 
1 3" X 6" X 12' = 18 
Ii 2" X 6" X 15' = 4.5 

.. 

.. " 

.. " " " " " . . 

. . " " " " . . .. . .  
.. 
.. .. .. . . 

33 2" X 6" X 18' =594 . . =4,891 ft. 

300 2" x 4" X 12' =2, 400 sq. ft. 

spruce 
timber, At 

per M . .  $20 00 

250 2" X 4" X 13' =2, 166 " = 4,566 ft. 
hemlock, At 

$87 8:.l 

per M . • . $15 00 $68 49 
2,500 ft. hemlock sheathing, per M . . ' " . . .  15 00 37 50 
1,500 ft. hemlock sheathing, for roofs, per 

M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 00 
2,250 ft. 6" siding, per M . . . . . . , . . ' "  . . .  . • .  25 00 

100 ft. shingling, per ft . . . . . . .  . . . . • . • • • . 6 
185 ft. piazza floor, per ft • • •  ; . . . . . . . . . .  3� 
200 ft. piazza ceiling, per ft . . . . . . . . • . • • 3� 

4 piazza columns . . • • . . • • . • • . • . . • . . . . . • 

2 short columns . . . . . . . .  " . . • . _ . . . . . . . . 

8 piazza brackets, each . • • • . . • • . • . • • . .  

27 ft. piazza rail,  per ft . . . . . . . . . . . . . .  . 
2 stoops, ready to put up . . •  " . • •  _ . . . . 

Lattice under piazzas . . . . . . . . • . . • . . .  

Cellar door outside . . . . . . . . . . . . . . . .  . 

80 
25 

22 50 
56 25 

6 00 
6 4'1 
7 00 
8 00 
2 00 
2 40 
6 75 
9 00 
'1 00' 
6 00 

72 ft. verge boards, per ft • . . . • • . • • • . . . .  

68 ft. gutter and tin . . .  " . . . . , . •  " . .  " • • 
140 ft . cornice, per ft . . . . . . . . . . . . . . . . . .  . 

110 ft. piazza and flat roof cornice . • . • . •  

8 5 76 
15 10 20 
12 16 80 
10 1 1  00 

400 ft. tin roof . . . . . . . . . . . . . . . . . . . . . . . . . . 
Leaders . . . . . . . . . . . . • . • • . • • • . • . • . • . • 

1 ,225 ft. slate roof, per sq. ft . . . •  , . . . . . . . .  . 
150 ft. water-table and piazza fascia . . _ . 

2,800 ft. flooring, per sq . ft . . . . . . . . . . . . . . . 
300 ft. corner boards, etc . . . . . . . . . . . .  ' " 

6 cellar windows, complete . . • . . • • . • • . 

13 first story windows, complete . . . . • . .  

'1 second story windows, complete . . . .  

Ii third story windows, complete . • • • . .  

Front door and frame, complete. _ . .  

6� 26 00 
7 50 

'1 
5 
3 
3 

1 50 
8 00 
8 00 
'1 00 

85 75 
7 50 

84 00 
9 00 
9 09 

1 04 (10 
56 00 
85 00 
10 00 

20 inside doors, complete . . . . . . . . . • •  " . 6 50 130 00 
12 00 300 ft. surbase . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Cellar stairs, complete . . • • . . • • . . • . . .  

Main stairs, complete . . . . • • •  . • • . . • 

Prepared materials for closets . . . • • • 

Nails, papering, etc . . . . . . . . . . . . . . . .  . 
Labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Painting . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plumbing . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Mason work . . . • . . . • . . • • . . • • . . • • • • • •  

5 00 
80 00 
25 00 
30 00 

825 00 
100 00 
275 00 
'100 00 

with flat stone or iron cover. Cement the entire inside ameled drip tray. Total . . . . . . • . . • • • . . • • • • • • • • • • . . •  $2,492 69 
with strong cement and put fiat stone at bottom for Safe Pans. -The bath tub, bowl, and closet are each • • • , • 
water to strike against. to be provided with 3% lb. lead safe pans, edges turned A KANSAS CITY RESIDENCE. 

Tiling. -Run a line of 4' drain tile  from leaders to up 2" all around, and to have a 94" lead waste pipe to The handsome new residence illustrated in the color-
cisterns. with the joints well cemented. the cellar. ed plate of the present issue is on a. pleasantly 10' 

Plaste1·ing.-The first and second stories, including Wash Tmys. -Supply the wash trays with hot and I cated lot on the west side of Garfield Avenue, between 
all closets and soffits of attic stairs, to be lathed and cold water, through % aaa lead pipe and Fuller Independence and Lexington Avenues, Kansas City, 
plastered three coat work, last coat to be hard finish, patented cocks, with flange and thimble. Provide Missouri, for Robert Beatty, Jr. , Esq. 
gauged high The attic closets may be laid on, the with a 2" main waste, properly tapped and connected The building fronts east and south. the principal 
mortar to lie at least one week before using. to main soil. Provide necessary plugs and chains and front facing the east. It sets back a. sufficient distance 

The mason wlll make all his work good , after all the I flanges. Also provide on end of pipe a cleaning cap. from the road to allow of a fine lawn being formed in 
other trades are done, and lpave the building broom Ventilation. -Every trap through house to be sepa- front, and presents with its well arranged sky lines and 
clean immed iately after the plastering is done. This rately and ind ependently ventilated from the crown spacious covered balconies a very att.ractive and im-
specification is intended to covel" all mason work to fit ! by the same size pipe as trap. posing structure. 
the build ing ready for occupancy as per plan, but (las Pipe. -Put up the gas pipes with outlets where The exterior walls are all constructed of pressed 
should anything have been omitted necessary to that shown on the plans a.nd according to the rules of the brick. laid in red cement mortar ; the roof is covered 
end, it must be done without extra charge. gas light company. All outlets are to be capped and all in with slates, and the woodwork IS painted in pleasing 

PAINTING. pi pes tested. All side lights are to be not less than 5' colors. 
All the exterior woodwork usually painted incl ud- 6' from floor. All drop light" a.re to be hung plumb. The exact constrnction of the house is indicated by 

ing privy and blinds, to be painted two good 
'
coats of I Range. -Furnish, set, and make connections to water the specification printed belo�, !rom which it will ?e 

H. W. Johns' asbestos mixed paint, all knots and sap back, a No. 8 J. L. Mott's " Defiance " portable range. seen that the reception hall, Slttwg room. and stair-
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way are finished in red oak, the newel and the balus­
ters of stairs are • .  spiral turned, " as shown on our sheflt 
of details. The dining room is finished in white oak, 
the parlor in cherry, and the kitchen and second story 
all in natural woods, finished with three coats of oil 
and white shellac 

The mantels are of wood, correspond in general de­
sign with the trim, and have " over-mantels " and 
beveled plate glass mirrors. The house is furnished 
throughout with a complete system of speaking tubes, 
electric bells, annunciators, etc. 

The system of heating is hot air, supplied by a 
McGee furnace. and d istributed to all rooms except 
kitchen and servants' room. This, in conjunction with 
the fireplaces, proves most economical. and insures a 
more perfect ventilation, as in early spring and au­
tumn flres may be lighted on the hearths without re­
sorting to the furnace, and in colder weather both may 
be used. 

James W. Bryan, of No. 110 Vine Street, Kansas City, 
Mo. , is the architect of the house, and Charles K. Bal­
com, of Kansas City, is the builder. 

The cost of the residence as represented was $7,500. 

GENERAL CONDITIONS. 

The contractor to furnish all transportation, labor, 
materials, and utensils necessary for performing and 
completing the work. All materials to be the best of 
their respective kinds, and the work to be executed in 
a thorough and workmanlike manner, according to 
the true spirit and meaning of the drawings and these 
specifications, which are intended to include every­
thing necessary for the proper :flnishinjr of the work, 
whether every item nE\cessary to that end is particu­
larly mentioned herein or not The contractor is to 
furnish and pay for the necessary build ing permit, to 
be responsible for all violations of the city building 
laws. and to obtain oftl.cial licenses from the proper au­
thorities for openings into the public sewers, and pay 
all fees for same. 

MASON. 

Excavation.-Excavate the entire area occupied by 
the building for a cellar, to the depth as shown on sec­
tion, the excavation to extend six inches beyond the 
wall line everywhere. 

Trenches.-The trenches to be three feet wide and 
carried twelve inches below the cellar bottom. Dig 
the required trench for the dwarf walls of veranda and 
carriage porch, the same to be not less than two feet 
below the surface, by the required width. 

Vault.-Excavate a privy vault where directed, the 
same to be 3 X 5 in plan, by 8' deep. 

Cistern.-Also excavate for a cistern where shown 
8 X 18. All earth taken from excavations to be carted 
off the premises. 

Stone Work.-The footings to be'of good flat stone, 12' 
thick, projecting 6' beyond the wall line, and :flrmly em­
bedded into the earth. The footing course to be flusbed 
up with •. spawls " and liquid cement, and allowed to set, 
before starting the foundation walls. include an 18' X 12' 
rubble footing for the partition wall in cellar, and the 
dwarf walls of porches. 

Founda tion.- Build the foundation walls of good flat 
building stone. thoroughly bonded with ample headers 
in every course. The walls built to a line both sides, 
carried up perfectly plumb, and finished to the proper 
level heights Particular att�!Dtion to be paid to angles, 
that they correspond exactly with the " figured dimen­
sions " of the plans. All frames to be walled in perfectly 
plumb, square, level, and in their several proper posi­
tions. as figured on plans. 

Sills.-Provide for the rear cellar door a 19' X 5' X3' 
10' plain sill of Cottonwood Falls stone. Use rubble 
sills elsewhere. 

M01·tar. -All rnbble work to be thoroughly pointed 
up both sides of wall. The mortar to consist of Spring­
field white lime, Craig & Roberts washed sand, mix­
ed in the proper proportions. Add one bushel Louis­
ville cement to three bushels lime, the cement to be 
added when needed for actual use only, and none 
allowed to stand overnight, or to be retempered. 

Range Work.-Build four courses of range on front 
wall where shown on plan. The same to have 6' bed, 
10' face (rock face), each course to be thoroughly 
anchored to backing. All range stone to be laid in 
.cement, and pointed with a tucking tool after settling 
has taken place. Include carriage porch in the above 
work. 

Water Table. -The water table to have 5" bed, 8' 
face, and l' wash. 

Window Sills -AU window sills to have 5" face by 
the required bed and length. 

Lintels and Springers.-The lintels over doors and 
windows to have 10�' rock face. Prepare the spring­
ers for seconQ story windows as shown on drawings. 

Door Sills.-AU door sills to have 8' face, 14" bed, l '  
drip channels, and 4'  lugs, all  of  Cottonwood Falls 
stone. The water table. window sills. and all caps and 
springers to be of •. l ight " W arensburg stone. 

B1'ick Work.-All bricks used on the exterior surface 
of walls are to be t.he Kansas City calorific pressed 
brick (AA), gauged to uniform thickness, and laid in 
red mortar. The red mortar used to be guaranteed 
permanent color. The joints and beds of pressed 

brick work not to exceed TV in thickness. or four 
courses of brick not to exceed 10�' in height. All 
walls to be carried up perfectly plum b and straight, 
and finished to the proper level heights. Clip the brick 
every seventh course for blind headers. Back up the 
pressed brick with good hard burnt common brick 
with solid flushed joints, leaving no empty spaces in 
the walls. Include g' partition wall in ct'llar. 

.Arches.-Turn relieving arches at the back of all 
stone lintels, and in other places where required. Turn 
4' trimmer arches for the support of all hearths. 

Chimneys.-Cap out the chimneys as shown on ele­
vation, leaving the flues of the size as figured on plans, 
outside walls of each chimney to be 8' thick aud the par­
titions 4'. All flues to be thoroughly plastered inside. 
Build the severa) fireplaces as shown, the back of all 
fireplaces to be 9' thick. 

Thimbles.-The brick mason to furnish and set all 
thimbles required in flues, and project far enough to 
receive plaster, the same to be put in at the time the 
chimneys are built. 

Finally, clean down all pressed brick with diluted 
acid, without defacing stone work, and leave all com­
plete. 

CA.RPENTRY. 

Frame all timbers. Joists, partition studs, balcony 
joists, rafters, lintels, etc., are to be No. 1 W. P., and 
constructed according to the sections and detail draw­
ings. All :floor joist to be sized with a crown of %" on 
upper edge. For size of joist, rafters. etc. , see sec­
tions. A header and trimmer to be put in double, and 
place double joist under all partitions running in same 
direction. All joist, studding, furring, etc. , to be set 16" 
on centers. Double stud around all openings, and 
place headers 4' high. 

Lintels.-Place all necessary wood lintels to all open­
ings requiring it. 

Furring. -Fur all brick walls with 1 X 2 furring 
strips, 16" on centers, vertically, and well spiked to 
plugging in brick joints. 

Bo nd Timbe1·s.--Furnish all bond timbers and wood 
brick for insertion in walls, necessary for the proper 
execution of the work to be finished. 

Roof.-Construct the roof as shown on roof plan, 
using 2 X 6 rafters. All valley rafters to be 2 X 8, and 
all firmly secured to walls, with all necessary iron 
straps, anchors, rods, and bolts, as shown on detail 
drawing. The rafters tied with 2 X 6 cellar beams, 8" 
above attic floor line. Provide and firmly set in proper 
position the " lookouts " for the projecting eaves, as 
shown on detail. 

Cornice.-The circled cornice on dormer windows 
from bath room to be of No. 27 galvanized iron, well 
soldered and riveted together, and all requisite weather 
joints as shown. 

Sheathing.-The entire roof, including porches and 
balconies, to be tight sheathed with No. 2 surfaced 
sheathing boards, square edge, thoroughly nailed at 
every bearing. 

Floors.-All floors, except ki tchen, to be laid with 
first common white . pine. Flooring tongued and 
grooved, well mill worked and blind nailed at every 
bearing with 8d. nails. Treat porch and balcony 
:floors with like material. Lay the kitchen :floor 
with Ys X 3% Georgia pine, selected for close, even 
grain, carefully laid with close fitting joints, and all to 
be hand smoothed after laying, and all prepared for 
waxing, and kept protected from damage. 'I'he kitchen 
floor is not to be laid until the plastering is finished. 

.Attic Floor.-Lay the attic :floor with Selfen :flooring. 
Wainscot.-Wainscot the kitchen 3' and the bath 

room 4' high, with narrow beaded T. pine wainscoting 
% thick, thoroughly hand smoothed, and finished 
with cap and base, as shown on detail. 

Frames.-Make all door and window frames of the 
sizes as figured on plans. All windows to have box 
frames with l' 8' pulley styles, made in the usual way. 
All exterior door frames to have paneled jambs 1%" 
thick, rabbeted. All interior door framel!! on first floor 
to have rabbeted jambs of the same kinds of wood as 
the finish of rooms in which they show. All frames on 
second floor to have 1%' rabbeted jambs of clear white 
pine. All door frames that are marked with the spe­
cific " T "  to have transoms of sufficient size to bring 
the frames to a uniform height. 

.Doo1·s.-All doors of the sizes as figured on plans. 
Those showing into reception haU, parlor, dining room, 
and sitting room, to have veneering �'  thick each 
side, and finished 2!4' thick, all other doors No. 1, 1%" 
white pine. 

Trim. -The reception hall will be trimmed with red 
oak; dining room and sitting room, white oak; par­
lor, cherry; kitchen, T. pine; all rooms on second :floor, 
white pine. The dado in hall, dining room, and sit­
ting room, and all trim throughout, to be in strict 
accordance with detail drawing. Interior woodwork 
to be finished up perfectly clean, well hand smoothed, 
scraped, and brought to a true and even surface, and 
all marks and stains removed on such work as requires 
finishing in natural manner_ 

Porch and Balconies.-Construct the porches and 
balconies as shown, using 6' X6' turned posts of poplar, 
:.l!4' X2!4' turned balusters, 3�X3� hand and foot 

rail of white pine, all as shown on detail drawings. 
All porch and balcony floors to pitch one inch from 
building, and white leaded at joints, each COUnle to be 
one continuous piece, and all blind nailed at each 
bearing. 

Closets.-Form closets as shown, and fit up the same 
with 7" band, with 10' shelf above. Place three-pronged 
coppered wardrobe hooks on t.he band, not less than 8' 
apart. 

Pantry.-Fit up the pantry with counter shelf 18;' 
wide, 3' above the :floor, and place five 1 0' shelves 
above counter. Place under counter shelf a case of 
four drawers, the full depth of counter, all to be firmly 
dadoed together. 

China Closet. -Fit up the china closet with counter 
shelf, 2' 10' above :floor, and place six portable shelves 
above. Below the counter shelf put in a case of 
drawers as directed, the same to be provided with 
locks and ornamental pulls. The shelving above 
counter to be :fltted with glass doors hung with brass 
butts, as directed. 

Main Stairs.-The entire stairway, including the 
floors of landing, to be built of thoroughly seasoned 
red oak, the newels and balusters to be spiral turned as 
shown, the newel to be glued up of seasoned plank, 
and warranted, the risers 1",  treads 1�' ,  housed into 
stringers both ends, the risers and treads tongued and 
grooved to each other both front and back, thoroughly 
wedged and pinned and glued up everywhere, the 
face string and coping moulded and paneled and 
wrought in the manner as shown. 

Se1'Vants' and .Attic Stair.-Build the servants' and 
attic stairs as shown on plans. using %" risers, 1Va" 
treads of  B.  S. W. P. , neatly and securely put togeth­
er, all boxed. 

LATH AND PLASTER. 

Lath the building with good, sound, straight grained 
lath, free from loose knots and bark. AU lathing to be 
horizontal. No vertical lathing permitted in any case. 
No lath allowed to pass behind the .,tuds from one room 
to another, all corners and angles made solid every­
where ; should there be any stud or angle not securely 
tied, stop and notify carpenter, and see that they 
are corrected and made permanent before the lath 
goes on. 

Plaster all walls and ceilings with good coats of 
hair and brown mortar, made of the best Springfield 
lime, thoroughly slaked and mixed with the proper 
proportions of .. Craig & Roberts " washed sand, well 
whipped ox hair, all to be thoroughly mixed on the pre­
mises at least ten days before using. 

All plastering to be properly put on and applied with 
sufficient force to secure good clinches. Level and float 
the brown coat and bring it true and st.raig�t with the 
grounds everywhere, and the ceilings brought to a true 
and even plane. All plastering to be carried down to 
floor, whether wainscoted or not. 

Finishing coat to be put on after the other coats are 
thoroughly dry, and to be compounded with " lime 
putty " and " Bronson's marble finish," mixed in three 
parts of marble finish and two parts lime putty. and 
allowed to stand two days before using, and to be ap­
plied in a careful manner, as directed, so as to secure a 
good and workmanlike job. 

The plasterer to do all necessary patching and re­
pairing after other mechanics are through wi thout extra 
charge. and clean out the building, leaving the same 
broom clean, and remove all rubbish from the premises 
that has accumulated from his work. 

PAINTING AND GLAZING. 

Paint all the exterior wood, tin, and galvanized iron 
work that is usually painted, three good coats of lead 
and oil, in such colors as directed. Pure linseed oil, 
pure American lead, and the best shellac to be used 
throughout, all exterior woodwork to be primed as 
soon as work is up. All tin and galvauized iron work 
to be primed with a heavy coat of red lead. 

All colors to have good body. well and evenly laid on, 
covering every port,ion. All exterior painting to be 
done as far as possible in dry (not dusty) weather. 

All damage done by wind or rain to be made good by 
painter, and all to be left in good order when building 
is done. 

INTERIOR WORK. 

All hardwood on :flrst :floor to be filled with Wheeler 
patent filler, thoroughly rubbed and cleaned off shortly 
after putting it on, and while wet, and finish with two 
coats of the " Murphy Transparent Wood Finish In­
terior, "  well rubbed with rags each coat, and finish to a  
true and even surface. Treat the kitchen and bath room 
with two coats in like manner. All woodwork on 
second :floor, except bath room, to receive three coats of 
lead and oil in snch tints as directed. The hall to be 
grained to correspond with stairway, and receive one 
coat of best coach varnish. 

Glazing.-Glaze all windows with the best American 
A. A. D. S. glass, free from waves, curls, and smoke 
stains, thoroughly beaded, and puttied and pinned 
with glaziers' points. 

Ornamental Glass Work.-The transom over parlor 
window, the upper panels of reception hall doors, and 
the stair window to be lead glazed, with opalescent 
stained glass of a neat design, costing not less than 
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$5 per square foot All work in this line to be first. 
class in every particular. 

Galvanized b'on Work.-Make all crestings, finials, 
gutters, and conductors of galvanized iron, No. 27. 
The crestings, gutters, and finials constructed as per 
detail, and the rain water conductor to be 4" in dia­
meter, corrugated, with all requisite elbows and 
branches, with a reversible cut-ofJ at grade, connecting 
with earthen drains leading to cistern and drains. 

EIlating. -Cover the entire roof, dormers and dormer 
cheeks. porch. and balcony roofs with the best quality 
Pennsylvania black slate, 10" X 18", all laid on a bed of 

l'orte Co.h ere. 

order, with necessary cocks, plugs. traps, fittings, and 
connections. 

Place in the bath room a fourteen onnce copper 
planished tub, with all requisite nickel plated fittings. 
Include an approved closet, as shown, and a 14" coun· 
tersunk wash bowl, with moulded top. sides, and back 
of the best Italian marble. Provide for the kitchen a 
20" XSO" X 6" white enameled sink, where shown, and 
put in position in the kitchen a galvanized iron boiler. 
with inside strengthening rings, cast heads, and all 
requisite couplings, complete, the boiler to have a 
capacity of forty gallons. resting on cast iron standards. 
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Make all connections with the city mains and public 
sewer, and include approved iron box and stop in side­
walk. and lawn sprinkler, where directed. Put sepa­
rate stop and waste on service under house, and at 
the foot of every riser. Test all pipes for leakage, 
and leave the entire job in a complete working condi­
tion. 

.. , . ,  � 
A RESIDENCE AT PROVIDENCE, R. I. 

We illustrate herewith, by perspective and plans, an 
attractive residence lately built at Providence, R. I., at 
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C hambC!r'F'loor. 
A RESmENCE AT PROVIDENCE, RHODE ISLAND. 

best tarred paper. carefully stretched, lapped. and 
tacked on. Place suitable tiling strips at all eaves, and 
secure each slate with two galvanized nails. The 
cheeks of all dormers, chimneys, and all places requir ·  
ing it, to b e  flashed with good quality o f  zinc. the 
slater to include zinc. Valley of sufficient width. The 
slater will be held responsible that he furnishes ample 
flashing stock, and deliver up work complete in every 
particular. 

Gas Piping.-Fit up the house with the requisite size 
gas pipe. leaving drop and bracket lights where shown 
on plans. All work inthis line to be done in accord­
ance with the rules and regulations of the Kansas 
City Gas Light Company, and to be paid for on their 
respective certificates. 

Plumbing.-Provide and put in complete working 

Hot water to be taken from boiler and carried to sink, 
wash bowl and bath tub on second floor. Place S ib. 
lead safings. turned up 1%," and sloped to drain them­
selves. All lead supply pipes from city pressure to be 
extra strong. and wastes light. In putting up pipes, 
care is to be taken to have them so the whole system 
can be drained at will,  and all as secure as possible 
from frost, and left accessible for inspection and re­
pairs. The soil pipe to be 4" cast iron, thoroughly 
tarred inside and out. The joints of soil pipe to be 
fitted into hubs or sleeves. and run with melted lead 
on hemp gasket and calked tight. The soil pipe to 
connect with earthen drain in cellar, pass up through 
the building, and extending at least two feet out of 
roof, and covered with ventilating cap, and properly 
connected by Y or T branches to all wastes, traps, etc. 

a cost of $5,500, E. I. Nickerson, architect. This dwell­
ing has a number of desirable features, and the plans 
will well repay examination. 

Plans and Specifications. 
Full plans, 8pecifications, and sheets of details, com­

plete, ready for the builder, may be obtained at this 
office, for any of the structures illustrated in this 
publication. We also prepare plans 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. ,  

S61 Broadway, New York, 
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A '3,500 DWELLING. 

We give herewith elevations and plans for a $3,500 
house, by H. C. Palmer, architect. to be erected at 
Jersey City Heights, N. J. The estimate includes the 
.. modern conveniences. " The house presents a pleas­
ing appearance, and the plans are considered satisfac­
tory. 

.. I e  . ..  
Women a. Architect •• 

C. Harrison Townsend, a London architect of some 
note, writes in the Pall Mall (Jazette on this subject. 
His remarks refer to the girl and young woman of the 
middle class, and he asks, .. What really valid objection 
is there to asking her to become a ' draughtswoman,'  
and in due conrse an architect ? " 

The requisites for the preparation of architectural 
drawings are neatness and delicacy of touch , attf'ntion 
to d etail, patience, and care, which women ought to 
possess more than men. 

The present course of architectural training in Eng­
land is as follows : 

A youth on leaving school with an aptitude, more or 
less, for the profession, is articled as pupil for four or 
five years to an architect, to whom he pays a premium. 
This is, of course, in proportion to the position and re­
pute of the architect in question, but may be stated 
at from a h undred pounds to four or five times that 
amount. As with solicitors. so among architects, the 
pupil is supposed by having " the run of the office, "  to 
acquire an inti mate k nowledge of its work-design, 
draugh tsmanship, knowledge of materials. official 
routine, and so on. If a young fellow of parts, he soon 
begins " t o  feel his legs " and to understand his work. 
and, if wise, supplements his office instruction by at­
tendance at the admirable classes of the architectural 
association and elsewhere. At the end of his articles 
he is qualified to dub himself a 'I junior draught!lman , "  
i n  which capacity h e  claims salary from a pound t o  two 

JULY, 1 887. 

pounds a week. A couple of years should then see 
him a draughtsman proper, and in a position to obtain 
three, three and a half, or four guineas a week. In 
many cases, of course, thanks to such " backing " of 
his friends as he may be fortunate enough to get, the 
lucky pupil can set up on his own account immediateiy 
his articles are completed. 

In this training Mr. Townsend finds but two objec­
tions. The first one is the " commingling of the sexes " 
which would result from their introduction to an office. 
This objection is proved to be invalid by the American 
experience in using females in all kinds of office work 
without trouble. But a . .  women clerks' room " would 
remove that conservative objection. The other ob­
jection is that attached to the inspection of build­
ings under construct.ion. To those not wishing to 
encounter this objection. the way to drawing board 
work and competition in plans, interior decoration, 
etc. , is open. 
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A DWELLING AT EAST NEW YORK. 

Our engraving shows a pleasing dwelling erected at 
East New York. The cost is about thirty·five hundred 
dollars It has an ample piazza, and the i.nterior ar­
rangement is good. 

• • • • •  
Terra Cotta Panel •• 

The way in which terra cottas were introduced into 
walls was not unlike that commonly used for inserting 
stone, marble, corbels, and jambs of stone. It is evi 
dent that the general skeleton of the wall was first con­
structed, keeping some bricks protruding, so that 
afterward the casts, figures, heads, cornices, and such 
like might be introduced into the interstices left be­
tween brick and brick out of the redundant material 
beyond the substance of the wall itself. Such pieces, 
if flat or slightly salient, were fixed in 
simply with lime and plaster ; at the 
most, for greater strength, hooks of 
iron or mere nails were used. Large 
blocks were secured in the same way 
as corbels or stone cornices. They 
took, however, the precaution to hol­
low out by hand such figures as re­
quired to be fixed to the bricks that 
jutted beyond the wall level-some­
times, also, in order to lighten them, 
or to promote the uniform burning of 
large pieces, such as large heads and 
statues. The utmost care to strengthen 
them was bestowed on the first rows 
of cornices and on such architectural 
members as had to sustain others ; 
these upper portions, on the contrary, 
being borne by the lower and fixed to 
the wall as best migh t be without any 
extreme care, but never made salient 
by excessive or abrupt protrusion. 
They are always g r a d u a t e d  and 
pitched . so that rain water may never 
flow down behind, but invariably 
along their front. In Italy, through 
the sudden changes of temperature, 
frost will soon split the hardest mar-
bles ; nevertheless. although these terra. cottas are not 
attached to the wall in a very elaborate fashion. yet in 
consequence of the builders' precautions to prevent 
water etanding on them, they appear little injured by 
frost.-V. Ottolini. 

Dum b Walter •• 
The use of dumb waiters in private hOWleS, apart­

ments, flats, tenements, stores, and for light factory 
work, is largely on the increase, owing probably to the 
simplification and uniform construction in respect to 
sizes; and would have been much larger but for the 
many obstacles in their way, such as the many sizes 
required, the high price asked, and the complicated 
mechanism of adjusting them-most fixtures reqllir­
'ing the services of a man skilled in the business to 
put them up. 

All these objections are overcome in the New York 
Safety Dumb Waiter, as the fixtures are made in one 
size only, and this is adapted to any size waiter. They 
are put up one complete set in a box. weighing, all 
told, about forty-five pounds; aN handsomely bronzed; 

and are so simple to adjust that any carpenter, by the 
aid of the diagram and instructions which accompany 
each set ,  can plaee them in position. 

Dumb waiters have heretofore caused more or less 
trouble, by the ropes holding them giving out and let· 
ting the car fall, often causing great damage, and in 
some cases serious accidents. The safety rope attach­
ment with which these tixtures are provided, and from 
which they derive part of their name. prevents this, 
as a second rope put on slack, and on which there is no 
work or wear, immediately comes into play and pre­
vents falling or accident, should the hoisting rope 
break. Another complete and desirable arrangement 
is the cam brake attachment, by which the car of the 
waiter can be held at any desired point when loarled 
beyond balance, and which can be operated from any 

A DWELLING AT EAST NEW YORK. 

7 
Acou.&1c Eft"ect. oC the Britannia Bridge. 

Some of the acoustic effect.s produced by the bridge 
are interesting_ The report of a pistol fired beneath 
the tubes is repeated three or four times. In this par­
ticular, however, they are far surpassed by the large 
brick arches constructed by Mr. BruneI over the 
Thames at Maidenhead, under which the echo of a 
pistol is repeated from twelve to twenty times. The 
rapid repetition of echoes from each of the T irons on 
the side of the tube gives rise to a shrill, whirring mu­
sical note. When any violent noise is produced on the 
adjacent shore the note is the same, whether produced 
by the blows of the riveters or the report of cannon, 
and corresponds to the low D on a concert flute. The 
distance between the T irons is two feet. If the same 
note is sounded by a flute close beside one of the tubes, 

it is a perfectly soft and musical tone, 
which lasts many seconds. The report 
of a pistol produces the same effect 
much more powerfully. The effect of 
music in the interior is very striking, 
and a concert which was given in one 
of the tubes to the workmen was very 
effective_ The floor was boarded, and 
the interior being illuminated by seve· 
ral thousands of candles, had a most 
imposing and gorgeous appearance. 
The cells of the top and bottom form 
excellent speaking tubes, and conver­
sation may be carried on through them 
even in a faint whisper. By elevat­
ing the voice, persons may converse 
through the entire length of the bridge, 
a distance of more than 500 yards. If 
one end of the cells be closed, they 
return a powerful echo ; but aJt,hough 
a whisper is tbus distinctly repeated, 
the 10Ullest whistle does not appear 
capable of returning any echo.-E. 
Olark. 

• • •  
Green or  Dry. 

. .  Which i8 the stronger-green or 
dry timber ? "  This q uestion is now 

floor. The adjustment of these fixtures allows the car I under discussion by many of the leading lumber 
to run closer to the floor at bottom and neart'r to the journals, and has provoked a perfect avalanche of 
ceiling at top than any other made, a desirable feature, opinions from experts and others. This discussion, 
especially when heavy articles have to be carried. after all ,  seems rather bootless. Some kinds of timber 

A full sized model waiter is running at the store of are stronger when wet or green. All woods are harder 
Messrs. John H. Graham & Co. , 113 Chambers St. , New and less liable to bend when dry than when wet or 
York, who are the manufacturers' agents. These fixt· green ; but most hard woods when wet possess more 
ures are protected by letters patent, and are made and tensile strength tha.n when dry. Timber thoroughly 
controlled by the Ed ward Storm Spring Co. (Limited), seasoned is more brittle than when green, and with 
Poughkeepsie, N. Y. , manufacturers of the Edward the necessary force will break square off, while the 
Storm side bar springs and hardware specialties. IlIus- same timber green would stand about the same pres­
trated catalogues wi th full descriptions can be obtained sure by bending without breaking. Take a hickory 
from them or from their New York agpnts on applica- sapling that it is almost impossible to break in it!:! 
tion, and we would ad vise any of our readers who green state, although it may bend double, and after 
llIay need a dumb waiter to send for one of these it is thoroughly dry one lDay easily break it almost 
catalogues. .. square off. " So with almost any kind of timber. 

.. • • • .. Dryness makes it stiffer, more unyielding, but in very 
NEW POST OFFICE, SPRINGFIELD, OHIO. few instances stronger.-Dixie. 

We give an illustration from the A m erican Architect � , • , • 
of the new post office building at Springfield, Ohio, WILLOW furniture can be cleaned by using salt and 
M. E. Bell supervising architect. It is a substantial water. Apply with a. nail brush, scrub well, and dry 
structure, effective and satisfactory in appearance. thoroughly. 

----- -- . .... \ 
\ ,.fo-

-­.-=::-:���. 

THE BEW POST OFFlC1 SPRINGFIELD. OHIO. 
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A MODERN ENGL�SH DWEL�ING, MOWBRAY CO�TAG�, I in 

-
trenches to un i

-
form grade, o� suspended to 

-
floor I shall be run to some place in open si�ht, and in no case 

EAST FINCHLEY. timbers by strong iron hangers, as the said inspector shall any such pipe be connected directly with a drain. 
This is a small house, built recently, in an old de- may direct. They shall be supplied with a suitable waste pipe, or soil pipe. 

tached garden. The exterior is of stock bricks, with trap, placed, with an accessible clean out, either out- SEC. 10. Waste pipes from refrigerators, or other re­
moulded red facings. The upper story lis rough cast, side or inside the foundation wall of the building. ceptacles in whic� provisions are stored, shall not be 
and t.he roofs are covered with red plain tiles. Inter They shall have a proper fall toward the drain or connected with a drain, soil pipe, or other waste pipe, 
nally. the house has some good rooms (the dining room sewer, and soil pipes shall be carried out through unless such waste pipes are provided with traps, suit­
being 20 ft. by 14 ft. , exclusive of bay), and is most the roof, open and undiminished in size, to such height ably ventilated. and in every case there shall be an 
carefully finished, a special feature being the wood- as may be directed by the said inspector. but no soil open tray between the trap and refrigerator. 
work. The cost was about $7, 500. The architect is pipe shall be carried to a height less than two feet SEC. 11 .  Every water closet, or line of water closets, 
Mr. C. E. Sayer, 17 Soho Sq., London.- The Architect. above the roof. Changes in direction shall be made on the same floor, shall be supplied with water from a 

• ' • •  • with curved pipes, and connections with horizontal tank or cistern. and the flushing pipe shall not be less 
Reg u l ation oC B u l l dl n =r  in Boston. pipes shall be made with Y branches. than qne inch in diameter. But this requirement shall 

The following sections are from the revised ordi- SEC. 5. Rain water leaders, when connected with soil not apply to water closets substituted for vaults, where 
nances of Boston, Mass. , for 1885, to regulate plumbing or rlrain pipes, shall be suitably trapped. the same are located outside of the building proper, 
and vaults and drains : SEC. 6. Sewer, soil pipe, or waste pipe ventilators and water closets may be arranged so as to receive their 

PLUMBING. shall not be constructed of brick, sheet metal, or earth- supply directly from the main with such fixtures as 
SECTION 1. No person shall carry on the business of enware, and chimney flues shall not be used as such shall be approved by the inspector of buildings, and 

plumbing unless he shall have first registered his name ventilators. by the water board and the board of health. 
and place of business in the office of the inspector of SEC. 7. Iron pipes, before being put in place, shall be 8RC. 12. Pipes and other fixtures shall not be cov­
buildiugs, and notice of any change in the place of first tested by the water or kerosene test, and then ered or concealed from view until after the work has 

A MODERN ENGLISH DWELLING-CHARLES E. SAYER, ARCHITECT. 

business of a registered plumber shall be immediately 
given to said inspector. 

SEC. 2. Every plumber, before doing any work in a 
building, shall, except in the case of the repair of 
leaks, file at the office of the said inspector, upon 
blanks to bfl provided for the purpose, a notice of 
the work to be performed, and no such work shall be 
done in any building without the approval of said in­
spector. 

SEC. 3. Every building shall be separately and inde­
pendently connected with the public sewer, when such 
sewer is provided, and, if such sewer is not provided. 
with a brick and cement cesspool of a capacity to be 
approved by the said inspector. 

• 

SEC. 4. Drains and soil pipes through which water 
and sewage are used and carried shall be of iron when 
within a building, and for a distance of not less than 
five feet outside of the- foundation walls thereof. They 
shall be sonnd, free from holes and other defects, of a 
uniform thickness of not less than one-eighth of an 
inch for a diameter of four inches or less, or five thirty­
seconds of an inch for a diameter of five or six inches, 
with a proportional increase of thickness for a greater 
diameter. 'rhey shall be securely ironed to walls, laid 

coated inside and out with coal tar pitch, applied hot, 
or with paint, or with sOUJe equivalent substance. 
Joints shall be run with molten lead, and thoroughly 
calked and made tight. Conn�ction of lead pipes with 
iron pipes shall be made with brass ferrules, properly 
soldered and calked to the iron. 

SEC. 8. Every sink, basin, bath tub, water closet, 
slop hopper, and each set of trays, and every fixture 
having a waste pipe, shall be furnished with a trap, 
wltich shall be placed as near as practicable to the fix­
ture that it serves. Traps shall be protected from 
siphonage or air pressure by special air pipes of a size 
not less than the waste pipe; but air pipes for water 
closet traps shaH be' of not less than two inch bore for 
thirty feet or less, and of not less than three inch bore 
for more than thirty feet. Air pipes shall be run as 
direct as practicable, anrl shall be of not less than four 
inch bore where they pass throngh the roof. T wo or 
more air pipes may be connected together or with a 
soil pipe, but in every case of connection with a soil 
pipe, such connection shall be above the upper fixture 
of the bUilding. 

SEC. 9. Drip or overflow pipes from safes under water 
closets and other fixtures, or from tanks or cisterns, 

been examined by the said inspector, and he shall be 
notified by the plumber when the work is sufficiently 
advanced for inspection. 

SEC. 13. Plumbing work shall not be used unless the 
same has first been tested by the said inspector with 
the peppermint, ether, or water test, and by him found 
satisfactory. 

SEC. 14. No steam exhaust shall be connected with 
any soil or waste pipe, or drain which communicates 
with a public sewer. 

SEC. 15. Water pipes in places exposed to frost shall 
be packed with mineral wool, or other substance equal­
ly good, and they shall be cased to the satisfaction of 
the said inspector. 

SEC. 16. A grease trap shall be constructed under 
the sink of every hotel, eating house, restaurant, or 
other public cooking e!ltablishment. 

SEC. 17. The provisions of sections three to thirteen 
inclusive, and of section fifteen, of this chapter, shall 
apply only to buildings erected, or to work performed, 
after the seventeenth day of March in the year eight­
een hundred and eighty-three. 

VAULTS AND DRAINS. 
SEC. 18. The owner, agent, occupant, or other person 
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having care of a building used as a dwelling, tenement, 
or lcd;:ing house, c: where persons are employed , shall 
furnish the same with one or more suitable water 
closets, or, where such building is located on a street in 
which there is no public sewer. with a suitable privy, the 
vault of which shall be built in the manner hereinafter 
prescribed, and shall be of a capacity proportionate to 
the number of inhabitants of such building, or of those 
having occasion to use such pri vy. Every such build­
ing situated on a street in which there is a sewer shall 
have water closets. and shall not have a cesspool or 
privy connected with it, except where, in the opinion 
of the board of health , it can be allowed to remain for 
a longer time, and then only as said board shall ap­
prove. And whoever neglects to comply with the pro­
visions of this section shall be liable to a penalty of 
not less than five nor more than one hundred dollars, 
or by confinement in the house of correction not ex­

ceeding sixty days. 
SEC. 19. Every privy vault shall be made of brick and 

cement, and shall be of a capacity of at least eighty 
cubic feet, and the inside thereof shall be at least two 
feet distant from the line of any adjoining lot, unless 
by the consent of the owner of such lot, and at the 
same distance from any street or public or private 
passageway, and every vault shall be so constructed 
as to be conveniently approached, opened, and cleaned, 
and shall be made t ight, so that the contents thereof 
cannot escape therefrom. 

SEC. 20. All waste water and all matter discharged 
from water closets shall be conveyed through sufficient 

'drains, under ground, to a common sewer, or to such 
reservoir, sunk under ground, as may be approved by 
the superintendent of sewers, and no person shall 
suffer waste or s tagnant water to remain in a cellar or 
upon a lot or vacant ground owned or occupied by 
him. 

THE DUOMO OF FLORENCE. 

The unveiling of the new facade of the Duomo of 
Florence on May 3 last marks the practical comple­
tion of this great bui lding. which has been intermit-

DONATELLO. 

tently in progress during nearly six centuries. The 
present cathedral was begun in 1294, on the site of a 
sUlall and ugly church . Arnolfo di Lapo being ap­
pointed chief constructor. After a fe w years of sus-

A RESIDENCE AT EAST ORANGE. pened operations, Giotto was made head master, but 
We give a sketch of a new residence on Arlington died after three years of superintendence, and was 

Avenue, East Orange, N. J. , erected not long ago, A. succeeded by Francisco TaJeQti (1357-76), by whom the 
M. S tuckert, Newark, N. J. , architect. This house can plan was extended. The next great name associated 
be built for about $4 . .  100. Those who like variety of with the enterprise is that of Brunelleschi, from whose 
forms and angles, bdh for interior and exterior, will ' m odel, chosen in competition with fifteen others, the 

doubtless find something of interest in this illus­
tration. 

. ,  . . .  

MESSRS. Munn & Co. , SCI NTIFIC AMERICAN office, 361 
Broadway, N. Y., are assisted by able architects in the 
preparation of plans and specifications for all descrip­
tions of buildiu�s. Terms very moderate. We aim to 
make our estimates accurate and our plans complete, so 
that when placed in the builder's hands no difficulty is 
experienced in the construction. Our work goes to all 
parts of the country and gives very general satisfaction. 
We shall be pleased to hear from those who contem­
plate building. 

A RESIDENCE AT EAST ORANGE, N. J. 

eight-sided cupola was built . The new front just un­

veiled was also a competition design, prepared twenty 

years ago by De Fabris, who, like all his predecessors, 
died before the work he devised was completed. Since 

the death of De Fabris, the work has been carried on 

by his assistant, Del Moro. There still remain the 
gallery round the dome to be done, and the gates, for 

which a new competition is about to be invited. 
Among those who contributed greatly to the decora­

tion of the cathedral was Donatello. 
Donatello, whose real name was Donato di Niccolo 

di Betto Bardi , was born in Forence, in the year 1 386. 

The first place among architects is given to Brunelles-

chi, as founder of the renAissance in Florence and as 
the originator of a new period of architecture by the 
construction of the dome of the cathedral, but Dona­
tello and Lorenzo Ghiberti are placed among the first 
representatives of the art of sculpture. This is not the 
place to enumerate DonateUo's works in order to give 
a clear idea of his greatness, but we can mention one 
or two of his best known productions. Of these his 
statue of David, which is on the west side of the clock 
tower, comes first; then there were statues of John 
the Baptist, the penitent Magdalen, etc. By order of 
the different guilds he produced his statue of St. Mark, 
which so delighted Michael Angelo, of St. Peter, and 
St. George, which latter belongs to Donatello's best 
works. Much of his work is to be found in Padua, 
where he spent several years in ornamenting the altar 
of the church of St. Antonio. 

Donatello died December 1 5, 1466, and was buried 
near his friend Cosimo de Medici in San Lorenzo, i n  
Florence. Donatello's place in the history of art and 
the greatness of his name are founded on the influence 
which he exerted on Ital ian art of his time. To him is 
due not only the honor of ripening Florentine art for 
the production of the greatness of Michael Angelo, but 
also of inspiring the art of Northern Italy with new 
life. Our engravings are from the Illustri1·te Zeitung. 

• • • • • 
Planerll. 

Goodell & Waters, of Philadelphia, the well known 
manufacturers of woodworking machinery, have just 
issued a very complete catalogue of planers, which is 
fully illustrated and, printed in the best manner. It 
embraces nearly thirty varieties of planers, suitable 
for all purposes, from the finest cabinet work to the 
heaviest timber dressing. 

Among the machines illustrated and described are 
the following : Pedestal jointer, jointer or hand planer, 
panel, pony, and finishing planers, single and double 
surfacers. planer and matcher, single and double sur­
facers and matchers, wood work planers and matchers, 
flooring machines, endless bed planer, endless bed sin­
gle and double surfacers, endless bed double surfacer 
with jointer head attached, endless bed planer and 
matcher, and timber planer. 

This is. undoubtedly, the most complete catalogue of 
planers ever issued. They are also prepared to furnish 

planing knives of any description, and give directions 

for ordering. With branch houses In Chicago and San 
Francisco. they are enabled to fill orders in any part of 
tbis country promptly, and we would advise any of 
our readers who may be in need of wood working ma­
chinery to address them at 3031 Chestnut Street, 

Philadelphia, for one of their catalogues. 
. , .  . .  . - -�--

To remove candle grease from furniture without 
injuring the varnish, rub it off with a little warm 

water and a rag. 

©  1887 SCIENTIFIC AMERICAN, INC



10 Jrimtifit �mtrimn, �rthittd� and �uitdtr� �dititru. JULY, 1 887. 

THE BOURSE AT HAVRE. I meet, which leaves the spindle head projecting above 
The active t�ommercial city of Havre is at present en- the tripod head. When the camera is then set upon 

joying the excitement of a great Maritime Exhibition. the tripod, the head of the spindle enters the key hole 
A large and splendid pavilion has been temporarily slot, and by a slight movement lengthwisl.' the head is 
'erected in the heart of the city, in which are collected brought directly over the seat of the slot. By slightly 
almost every conceivable object pertaining to maritime rotating the spindle by the fingers with the thumb disk 
industries. It is reported to be one of the finest and the beveled faces act upon each other like a cam, and 
most interesting exhibitions of the kind ever realized. at once draw down the spindle head into the seat of the 

We give an engraving of the B ourse or exchange at key hole slot, firmly clamping the camera bed to the 
Havre, an imposing and elegant example of French tripod. head. A reverse movement allows the spindle 
architecture. The Mari­
time Exhibiticn is located 
not far from the Bourse. .. . . 
IMPROVED CAMERA CLAMP 

AND TRIPOD HEAD. 

'l'he well known tripod 
screw for securing a came· 
ra firmly to the head of a 
tripod has mallY dlsa,lvan­
tages, which hay e several 
times been pointed out, 
particularly w h e n t h e  
camera is  used in photo· 
graphing architectural sub­
jects. The object of the 
device shown in Figs 1 
and 2 of the engravings is 
to overcome the defects 
incident to the common 
screw clamp, by avoiding 
all separable parts and the 
wl.'ar of the screw thread, 
and at the saD,le time to 
permit the camera to be 
easily and quickly secured 
to the tripod. A truncated 
cone shaped casting, hav­
ing a projection provided 
with a socket or seat set 
fiubh with the top of t he 
tripod head, is secured by THE BOURSE AT HAVRE, FRANCE. 
screws to the under side of 
the head. The lower face of the casting is planed or to be pushed up, so that the camera may be quickly 
filed off on a bevel. Passing through the hole drilled removed. 
in its center is the fastening spindle, having a solid It will be observed that the clamp is very simple, 
head turned on its npper end. and a thuwb-actuated effective. and strong, is. in fact, more durable than a 
disk, held rigidly by suitable screws, at its lower end. screw. not liable to get out of order, and with it a 
'l'he upper face of the disk is beveled to correspond camera can be very quickly adjusted to a tripod. 
with the bevel on the casting above. The inventor prefers the triangular form of a tripod 

Located in a slot in the spindle is a very light steel head, made either of wood or vulcanized fiber, as shown 
spring (see Fig. 2), which, in pressing agaiust the walls in Fig. 1, and has the tri pod legs rigidly secured there­
of the hole, holds the spindle by friction, in any posi- to to avoid the wear and racking motion incident to 
tion, as it is elevated or depressed, and at the same detachable legs. which frequently occurs when pho­
time allows the spindle to be freely rotated. When the tographing in a brisk wind. The fastening for the 
spindle is not secured to the camera, its head is drawn leg of the tripod. is shown in Fig. 3, and consists 
down i nto the seat in the upper face of the casting, so of a round plate. provided with two projecting ears 
that nothing will project above the surface of the having a pin riveted between them, which passes 
tripod head. through a hole in the extremity of the tripod leg. The 

A light metal plate, having its ends bent up around plate is secured to the under side of the tripod head by 
the sides of the central bar of the camera bed. frame screws. This construction makes a very rigid and 
and secured thereto by screws. as shown in Fig. 1, has steady bearing for the tripod head and camera. Both 
a key hole slot in which the head of the spindle of the may be carried about on the shoulder without in any 
clamp fits. The wood of the camera bed is dug out ' way straining the clamp. 
back of this slot. forming a rece£;s, as shown in Fig. 2. Different sized cameras may be used on the one 
It will be noticed this method of fastening the plate tripod head. The improved clamp may be fitted to any 
to the camera bed frame secures unusual strength, tripod head or camera. Further information may be 

.J 

had from the invent­
or, Mr. M. P. Warner, 
Holyoke, Mast? . .  who 
is prepared to furnish 
the improved clamps 
and fit them to tri­
pods. 

lOINTS IN WOOD· 

WORK. 

It would be an in­
dubitable advantage 
in the construction 
of our buildings if 
framers and carpen­
ters more generally 
understood the prin­
ciples which govern 
the form of joints in 
woodwork. Many of 
the most important 
joints are commonly 

WARNER'S CAMERA CLAMP AND TRIPOD HEAD. 

�S'\:::�:f"\�\. executed in a man­
ner which is bad in 
workmanship a n d 
improper in f o r  m ,  

since the pull on the screws is at right angles to their 
length. To prevent any possible slipping of the cam­
era after it is secured, a slight depression :s provided in 
the inner surface of the plate at the end opposite the 
entrance slot, clearly seen in Figs. 1 and 2. 

To clamp the camera on the tripod. head. it is only 
necessary to rotate the spindle by the thumb disk 
until the two beveled faces are parallel wi th each 
other, then to push the spindle upward until the faces 

and to p r o  v e  the 
truth of this it will only be necessary to examine any 
of the less important of our buildings 

Professor Rankine, in his " Civil Engineering," and 
Tredgold, in his " Carpentry," have dealt with the sub­
ject of joints in a very comprehensive and thorough 
manner. The forms for various joints recommended 
by these authors are substantially the same, and are, 
to a considerable extent, followed in Europe. Here in 
America, joints in wood. work are generally executed in 

a much more crude and imperfect manner, even in the 
best work, where the form ill, as a rule, simpler and 
less perfect. 

The reason for this iii not far to seek. In any coun­
try like this, where wood is abundant and labor ex­
pensive, the system of construction will be different 
from that used in countries where labor is compara­
tively cheap and timber dear. 'I he effect will be to 
simplify the construction to a considerable extent, and 
to save labor in the execution 1'10 far as possible, even 

at the sacrifice of material. 
These conditions h 1\ V e 
had a considerable infiu­
ence on the general forms 
of joints, with the result 
of producing a quantity 01 
bad work. The question 
of the adoption of any par­
ticular form of wooden 
structure, which requires 
the use of more or less tim· 
bel', with a. corresponding 
loss or gain in the labor 
required upon it, will be 
simply determined by the 
local cost of labor and rna· 
terials and the compara­
tive loss or gain in the two 
items. But with joints 
the matter is di fferent. 

The strength 0 f a n y 
structure must be as the 
strength of its weakest 
part, and in most wooden 
structures the joints neces· 
sarily form the weakest 
portions; so that if the 
strength of the joints is 
lessened by i m p  e r f e c t 
workmanship or improper 
form. the strength of the 
whole structure is thereby 
lessened in a correspond­

ing degree. This has the effect of not only lowering 
the strength beyond safe limits, but of directly causing 
the absolute waste of a considerable quantity of mate­
rial. For example : The members of an ordinary roof 
of some magnitude are usually .Qluch stronger than is 
actually required under normal conditions, the object 
being to provide for the effect of the pressure of high 
winds and for other emergencies which may arise. 
Some idea of the extent to which this is done may be 
obtained from the fact that, while it is USllal to allow 
only 8 c wt. per square for the weight of slates and 
timbers, and much less for shingles and felting, as 
much li S  36 cwt. per square is allowed as the probable 
wind presaure on the roof in times of gales and hurri­
canes. 

Such emergencies Me provided for by the use of tim­
bers of sufficient size to resist such force, should it be 
applied. But if, in joining these timbers together, the 
connections are badly, carelessly, or improperly formed, 
the full stredgth of the timbers can never come into 
pJay at all ; for if a very high wind take place, the 
joints will fail under the exertion of a ior':le much less 
than the roof would safely carry with such timbers 
properly jointed. 

In determining the form of a joint, it should be 
striven to produce a strength as near to that of the 
solid piece as is practicable. Rankine, in his work be­
fore referred to, lays down a number of rules upon 
which the form of a joint delJends, aIld the readt'l' in­
terested in the subject will do well to refer thereto. 

ymm __ m. _ _ _  ) - - - - - - - - - - -
f1 0 1, . 

lOINTS IN WOODWORK. 

For our present purpose we can consider that the fol­
lowing points chiefiy determine such form : (1) The di­
rection of the load ; (2) the description of the load ; and 
(3) the nature of the materials to be joined. 

Ascharacteristic examples we will consider two cases. 
In the first place, the joint used in connecting a collar 
to the rafter in a collar-beam roof. The description of 
strain here is important, as strictly determining the 
form of joint. Occasionally a carpenter is found 
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who is under the impression that as the effect of the 
weight on the roof is to cause the rafters to sag to 
some extent, the collar must be subjected to a direct 
compressive strain, and that the best joint is a butting 
one, as shown in Fig. 1. This is altogether wrong. 
The only possible condition under which the collar 
could be compressed is where the feet of the rafters 
are immovable, and even then (a condition impos­
sible to produce in practice) the sagging, and conse­
quently the pressure upon the collar, could not be 
more than would result from the very slight length­
ening of the timber due to the elasticity of the ma­
terial. 

The strain to which any member of a roof trnss or 
other simple structure is subjected may always be 
found by determining the manner in which such 
structure: if overloaded, would fail. Thus in the pre· 
sent case the effect of an overload would be to throw 
the rafters out, as shown by dotted lines in the 
case of a single pair of rafters in Fig. 2. The effect of 
a load, even that of the weight of the timber com­
posing the roof, would be to tend to throw out the raf­
ters in the same direction. The object of the collar, 
then, is to simply tie the two rafters together, and pre­
vent them spreading out, and the collar is therefore 
clearly subjected to a tensile or pulling strain. 

It is apparent that, such being the strain, the butting 
form of joint, before referred to and shown in Fig. 1 ,  
would be almost useless, and would in fact depend for 
its strength entirely upon the adhesion of the nails 

joining the two parts. Nevertheless. partly from igno­
rance, this joint is used, and very frequently, even 
where the strain is understood, to save labor the collar 
is simply nailed upon the side of the beams. 

The proper form of this joint is that shown in Fig. 
3, in which a portion, usually about one third of the 
depth, is cut away and the collar halved on and pinned 
in place. The inclined edge, a, prevents the piece 
from being withdrawn, and hence effectually resists 
the strain. Sometimes this joint is formed by fitting 
th� collar on the rafter with a tenon, and connecting it 
with an iron strap, as shown in Fig. 4 j but this con­
struction is only employed in roofs of large span. 

The form of joint, if such it can be called, shown in 
Fig. 1, although not infrequent, is a fair example of 
the lllanner in which timber may be wasted by bad 
construction, for the sake of saving a little labor. Can 
it be doubted that this is very far from true economy ? 

As an example of strains unlike those just referred to, 
we will take the case of the joint between the foot of 
the princip&.l. rafter and tie beam of a kin� post roof 
truSR. There is the same tendency here for the rafters 
to separate as in the preceding case, and the effect is to 
throw the tie beam strongly into tension, and the 
strain on the joint will be a compressive one. The 
load being communicated to the tie beam by the raf­
ter at an acute angle, a special provision is necessary 
in forming the joint. The most important point is to 
form the butting surfaces at right angles to the thrust, 
and this is provided for by letting the rafter into the 
tie beam, as shown in Fig. 6. Then, as there is some 
tendency for the rafter to slip out of its place, a tenon 
is provided, forming the joint usually termed the 
shouldered tenon. as shown in Fig. 5. There ill a tend­
ency, too, for the rafter to rise out of its place, and, to 
prevent this, a. bolt is passed through the two, or in 

large trusses an iron strap is placed around, to embrace 
the two and keep them from separating. Other forms 
of this joint are sometimes employed, some having two 
tenons and others two bearing surfaces, but their use 
is limited. It is not necessary to illustrate here the 
various bad and ill considered forms of this joint in 
common use. The example iii. Fig. 5 1s the simplest 
form which should be allowed, even in unimportant 
work. 

In the proper construction of this joint, it is obvious · 
ly important to place the end of the rafter far enough 
back from the end of the tie-beam to prevent detru­
sion or splitting off of the wood. Hurst gives the fol-
10wiQg rule for finding t he distance : Let a c equal the 
required distance in inches ; B equal breadth of tie 
beam in inches ; H equal horizontal thrust in pounds ; 
and S the cohesive strength of a square inch of the 
material. 

4H 
Then A. C. = BS' 
The time oc:mpied in the execution of this joint is, of 

course, somewhat long, but it is of so much importance 
(for the whole stabili ty of the roof depends upon it) 
that the inferior forl1ls so often seen, some without 
tenons at all, others without straps, would never be 
adopted by a good workman. 

A consideration of the nature of the material to be 
jointed ill of importance in determining the description 
of joint to be used. The most important characteristic, 
so far as the question of joints is ooncerned, is the 

WHEELER'S PATENT WOOD FILLER. 

In the SCIENTIFIC AMERICAN of March 12 we men­
tioned another decision in favor of the Bridgeport 
Wood Finishing Co. , further establishin� their patent 
upon Wheeler's wood filler, rendered in the United 
States Circuit Court. Boston , Judge Colt entering a 
final decision in their suit VS. Asabel Wheeler in equity. 
This decree affirms the validity of the Wheeler patent, 
and restrains infringement thereof by the use of ground 
silex in wood tillers. 

The various goods manufactured by this company 
have long been noted for their excellent qualities, and 
it gives us great satisfaction to know that we have 
largely assisted in introducing them to distant coun­
tries. Among lllany letters received by the manufac· 
tureTll is the following :  

OFFICE OF SUPT. OF WORKS, SIMLA IMPERIAL CIRCLE, 
SIMLA, March 28, Hl87. 

BRIllGEPORT WOOD FINISHING CO . .  New Milford, Ct. : 
SIRS : I learn from an advertisement in the SCIEN­

TIFIC AMERICAN that you are the manufacturers of 
Wheeler's patent wood filler, an article I have heard 
praised. I shall feel much obliged by your sending 
me particulars of it, and any preparations for wood 
finishing that you manufacture. We shall shortly have 
a large quantity of woodwork to do in the interior fit­
tings, furniture, auei decorations of the new viceTe�al 
palace here, anil I am anxious to learn of all labor sav­
ing processes Rnd preparations that are in the market. 

Our woods are chip-fly teak, which is imported from 

manner in which it shrinks. It may be taken as a fact Burma, walnut, box, took, and Himalaya oak, which 
that a.ny alteration in the length of a piece of timber grows in the neigh borhood, besides the cedars and 
by shrinknge is inappreciable, but the shrinkage in the pine. You will also oblige by stating your agents or 
direction of its width is considerable. This fact will where your prepa.rs.ttions may be obtained in the United 
have an important bearing on the form and execution Kingdom. I remain, sirs, yours faithfully, 
of joints. If a piece of timber be cut off at the end at L. M. ST. CLAIR, 
right angles, it will, on shrinking, still retain the same Executive Engineer and Supt. of Works, 
shape. If the end be cut at an angle, the effect of Simla Imperial Circle. 

shrinkage will be to make the angle more acute. In We congratUlate the Bridgeport Wood Finishing Co. 
other words, let the full lines in Figs. 6 and 7 represent upon this letter, and have no doubt but they will re­
pieces of timber cut at right angles and obliquely, ceive the order, as their goods are well made and reli­
respectively, as shown. When the timber shrinks to able. Their works a re sitnated at New Milford, Conn. , 
the position shown by dotted lines, the end a will be on the Housatonic Railroad, thirty-five miles north of 
unaltered in shape, but still retain its end perpendicu- Bridgeport. The raw material from which their pro· 
lar with the body ; while the end b, shrinking in the ducts are principally made is found in the immediate 
same manner, will be altered, becoming more acute, as vicinity of their mills. Their plant consists of silex 
shown by dotted lines in the figure. Framers should mill, wood filler factory, paint factory, storage and 
remember these facts, and make allowances for the packing warehouse, barrel factory, and japan and 
alteration in shape, and especially when working upon stain factory. All these buildings are located separate, 
timber unusually sappy. so that in case of tire one will not endan�er another. 

When a joint is not quite true, it is usual to run a Besides manufacturing the Wheeler'S patent wood 
saw·cut between the abutments, to produce a better filler, they are also largely engaged in manufacturing 
bearing ; but as timber all shrinks to some extent, it is silex and feldspar. producing it of various grades of 
well not to make the abutments fit too closely at first, fineness, from coarse grains to impalpable powder, and 
provided always that the inequality is properly allowed for various purIk>ses, such as making porcelain, scour· 
to be compensated by the subsequent alteration in ing soap, sandpaper, etc. 
form which will take place from the shrinkage, as ex- A mong the other products are Breinig's lithogen 
plained.-Artus, in the American Architect. silicate paint. and Breinig's lithogen primer, and Brei-

.. , . ,  • nig's white japan, drier, wood dyes and stain, all of 
RIVERSIDE AVENUE, SPOKANE FALLS. which are giving general satisfaction and are meeting 

The marvelous growth and development of the with large sales. 
�reat West is well exemplified in the sketch we give, Readers who are in need of any of these articles 
from the Northwestern Architw;t, of the substantial should address the Bridgeport Wood Finishing 
hotel and office buildings on Riverside Avenue, SPO- I' Co. , New Milford, Conn , who will be pleased to send 
kane Falls, Washington Territory. Messrs. Joy & illustrated catalogue and full particulars upon appli-
Fitzgerald, of St. Paul, Minn., were the architects. cation. 
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THE NEW FRONT OF THE DUOItlO, FLORENCE. 

[For description see page 9.] 

JULY, ] R81. 
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A RESIDENCE AT FUTBUSH, N. Y. 

We give beneath the floor plans and elevations of a 
very comfortable d welling at Flatbush, N. Y. , erected 
for Mr. Martin by H. L. Harris, architect, of this city. 
The cost of the houtle was $3,700. The general style 
of the building is substantiai and pleasing. 

• • • • • 
Preventive Co r Dry Rot. 

A Bohemian chemist has found that salicylic acid is 
a preventive and a cure for dry rot. At first the acid 
was used in the dry or powder form, but latterly the 
greatest success has been achieved, according to Prof. 

Farksky, by dissolving 5� ounces of salicylic acid in 
one quart of common spirit, and diluting this solution 
to a convenient degree with water at the moment of 
using it. In some of the old houses of Bohemia dry 
rot is a very dangerous thing, especially when it 
attacks the principal beams, which are mostly of beech 
wood. 

. , e , .  
Great CallCorllla Dam. 

A remarkable dam is about to be constructed by a 
water company at the San Mateo Canyon. four miles 
from San Mateo, Cal. , ill order to form a reservoir. The 
canyon is very narrow and steep, and 15 ft. below the 
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A RESIDENCE AT FLAT BUSH, N. Y. 

bottom is a solid rock on which the foundation of the 
dam will rest. The structure will be 170 ft. high, 175 ft. 
wide at base, 20 ft. at the top, and 700 ft. in length. It 
will be the largest stone dam ever known to have been 
built. The dike will have a curvature of eighty feet, 
and the convex side will be upstream. The material 
will be a new sort of concrete, composed of stones. The 
walls will be perfectly smooth. The reservoir that will 
be formed by it and the adjacent hills will be about 
eight miles in length and 150 ft. deep in the deepest 
places. Its capacity will be about 32,000,000,000 gallons. 
The water will be conveyed by tunnels to th� city of 
San Francisco.-Boston Journal. 
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THE :MANCHESTER JUBILEE EXHmITION. 

On May 3 last this exhibition was opened by their 
Royal Highnesses the Prince and Princess of Wales, 
under favorable auspices. 

The Engineer, from which we take the following 
particulars, says : In IlIany respects the exhibition is su­
perior, not only in extent, but in variety, to anything 
that has been seen in England for several years. All 
the conditions are favorable to its success, for it possesses 
those elements of attraction which have been found so 
popular in London, inasmuch as it closely adjoins the 
botanic gardens, and as these will be thrown open to the 
visitors, it will be easy to provide open air attractions 
of no common order of merit. 

The contents of the great machinery gallery fully 
mainta in not only  the reputation of Manchester, but 
of England. Never, since 1862, has anything like the 
display of textile machinery been seen within our 
shores. 

The main building of the exhibition claims the 
special attention of all who are interested in iron 
structures. It is a remarkable example of the adapta­
tion of means to an end. 

The architects of the building are Messrs. Maxwell & 
Tuke. 

will be referred to in a future notice, but almost all of 
such a character as to show great excellence of work­
manship amI design. The large annex on the south 
side of the main building is almost wholly occupied by 
machinery at rest and in motion. This area is sepa­
rated from the main building by Talbot road, across 
which is carried a foot bridge of 70 ft. span, which is 
used by all visitors arriving by rail at the exhibition 
station. In addition to the botan ic gardens, there is 
a considerable area. avai lable for open air recreation. 
This ground is situated for the most part near Talbot 
road, and it contains detached buildings, notably a 
creamery, conservatories, billiard room, and smoking 
room. The proximity of the botanic gardens, as a 
matter of course, suggested the provision of all the 
accessories which made the fisheries and the other re­
cent exhibitions at South Kensington so enjoyable as 
a summer resort. The grounds have been rearranged 
to a great extent. A wide promenade has been formed, 
with a band stand at each end, and, as we have said, a 
magnificent fountain has been provided for display 
with electric light. 

The roofs of the exhibition building contain several 
features of a novel kind. The architects have shown 
considerable ingenuity in using those forms and sec· 

JULY, 1887. 
These are passed through a purlin coupling of cast 
iron, an d  are fixed in position by nuts, which are 
tapped to fit the screw of the water pipe. 

Most of the tie rods also are made of small iron water 
pipes, and these are attached at the ends h a !;1imple 
but effective way. A piece of flat bar iron is punched 
with a hole in the center and a hole at each end. The 
bar is then bent twice at right angles, bringing the 
ends into proximity, so that any number of flat bars 
can be gripped and a bolt passed through the whole 
thickness. The end of the tubular tie rod is then 
passed through the center hole in the strap, and a nut 
is screwed on the end of the pipe, by which the whole 
can be drawn tightly together. It will be seen from 
the drawings that the suspending rods are also made 
of drawn tubes, and are attached to the tie rods by 
ordinary T pieces or j unctions. The clustered columns 
are secured to the brick foundation by being bolted -
down to a cast iron bed plate of 1M in . thick. The 
heads of the bolts are countersunk so as to insure a 
uniform bearing on the brickwork, and the hed plates 
are secured by holding- down bolts, which are built into 
the brickwork. 

In the roofs of the low main buildings, not only are 
all the members which are in tension mad e of orawn 

THE MANCHESTER ROYAL JUBILEE EXHmITION-GENERAL vmw. 
The principal building consists of a nave or main tions of iron that are commonly found in the market. pipe!', but the rafters and purlins arf! of the same class 

avenue, 1 ,000 ft. long. crossed at the middle point by By doing so the delay consequent upon the adoption of material. The struts are of angle iron. and are 
transepts, surmount·ed by a graceful dome, which is of special designs has been avoided, for with the ex- attached to the purlin couplings by rivets. The shoes 
finished above by a well proportioned lantern. Near ception of some small castings of a special form, every of the principals, and what answers for a ridge piece, 
to the ends of the nave are situated two pavilions, portion of the roof could be procured in any desired are made of flat bar iron punched and formed to a suit­
which rise to a considerable height above the nave quantity. The adoption of the ordinary forms of iron able shape to receive the ends of the pipes, which are 
roof, making with the dome a pleasing sky line, not has, of COUl'Se, been attended with economy in two re- attacherl with nuts, as above described, for the tie rods. 
usually found in exhibition buildings. The interior spects. The material was doubtless cheaper at first The dome, which is twelve sided in plan, is of graceful 
of the building when viewed from one end presents a I cost. and if the building is to be taken down when its form, and is very light in construction Each rib is 
very satisfactory vista. The nave has a total width of present purpose is serwd, the greater part of the ma- made up of two T irons, which are tied together by 
100 ft. , but as the sides are partitioned off to form rows terial will be available for the purposes for which it ordinary diagonal bracing of angle iron 2 in. X 2 in. X 
for the display of furniture and other matters, the was originally made. %" each having a single rivet at each end. No pipes 
visible width of the main avenue is only 60 ft. The The whole of the columns are built up of flanged have been employed in this part of the structure, but 
dome is 90 ft. in diameter, and is supported, as, indeed, pipes of 4 iIi. interior diameter, having a thickness of the necessary ties are of steel wire rope, which is so 
is most of the roof covering, by slender clustered iron �� in. and flanges of � in. faced. They are placed in light as to be hardly visible from the floor of the build­
columns. The approach avenue from the royal entrance groups of two. three, and fonr, and have a very light ing. There are two complete sets of tire wires which 
in Old Trafford road forms a most imposing corridor. and elegant effect. Between the flanges are fixed cast cross the dome horizontally, but diagonally, as shown 
It is 600 ft. long, and Is covered in for its entire extent. iron zones, which are beaded round the edge, and as on the plan of the lantern, touching each other as they 
There is a broad causeway down the center, and on they project a little beyond the outer edge of the pass. 
each side there is a wide margin planted wit.h exotic flange, they almost entirely conceal the fact that so The buildings are, with very few exceptions, cov­
ferns, palms, and other foliage plants, which, a! a uti litarian a material as a steam pipe has been em- ered with corrugated iron , and no other material is used 
whole, presents a feature that for luxuriance of vege- ployed. These zones have a further use in some situa- with it, except in the music room. at the eastern end 
tation is almost unique. This covered road is lighted tions, as they are then cast with a lug. to which is of the building, wh ere the inside of both roof and walls 
after dark by electric arc lights, with excellent effect. attached any tie or bracing that is required.  Ordinary is lined with thin boarding, which, for obvious reasons, 
Both north and south of the main building there is a angle and T iron is largely used, and it wil l be seen by is more suitable than galvanized iron aud ordinary 
vast covered area of ground, where the aim has been the drawings that hardly any smiths' work has been brickwork . 
to afford protection for machinery and other exhibits, necessary. The labor has consisted almost entirely of The exhibition build ings are situated at some dis­
rather t.han to satisfy the eye by architectural effect. shearing, punching, and riveting. The arrangement tance from the center of the city, but there are ample 
A special area of large extent has been devoted on the of the purlins is both simple and sound in construc- I facilities provided for reaching it by both road and 
north side of the nave to the Irish section, which is tion . They are for the most part made of wrought I rail. The principal or, as it is called, the royal en­
well filled with exhibits of various kinds, some of which iron water pipes screwed in the usual way at each end. trance is in Chester road, a few yards from the gates 
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of the botanic gardens. The exhibition is divided into 
two sections by Chester road, a thoroughfare 70 ft. 
wide. On the north side is the main building. on the 
south the great machinery hall, 510 ft. long and 210 ft. 
wide. This wi l l  be devoted to machinery in motion. 
Opening off it, still  to the south, is an annex 180 ft. 
square for machi nery at rllst. The entire building is, 
as we have already stated, lighted by electricity. The 
contract for the whole of the arc lighting has been 
placed with the Anglo·American Brush Electric Light 
Corporation. Th e total number of lamps employed is 
546, exclusive of those required for the private use of 
exhibitors. All the lamps are of the Brush standard 
pattern. working with a current of 10 amperes, and 
are maintained by twenty·six dynamos, inclusive of 
spare machines. 'l'he engines em ployed to drive the 
dynamos are by Messrs. Robey. Hornsby, Davey PlI.x, 
man . Ruston Proctor, and Yates . and are arranged to 
suit the requirements of the several circuits as nearly 
as possible. 

Our two sket.ches of the exhibition buildings are from 
the fllnstrated London News. from which we also take 
the following : 

A very interesting feature of this exhibition is the 
architectural reproduction of .. Old Manchester and 
Salford . "  erected on the  large lawn on the northern 
side of the botanical gardens, between the ord inary 

1 5  

together from the entrance by the Rqman arch, of whose dark foliage forms a pleasing contrast to the 
which also we give an illustration. The Prince of white balustrades, urns. and fountains of the terraces. 
Wales during his sojourn was the guest of Lord Beyond this grove most deligbtful gardens spread 
Egerton, of Tatton Park. Fifteen miles south of Man· away to the banks of a charming lak e with islands. 
chester, in Cheshire. is the quiet little town of Knuts· rustic bridges, and a little temple erected in imitation 
ford, to which there is a pleasant walk, from Altrinc· of the Choragic monument at Athens. The late Sir 
ham, by the beautiful " mere " or small lake of Ros· John Paxton greatly improved this portion of the 
therne, and through Tatton Park. This rural part of estate, and his geni us for this kind of landscape gar· 
the country presents an agreeable aspect of soft verdure dening seems ·to have had a good opportumty of dis· 
with clear streams,  unlike anything on the Lancashire playing itself here. There 1S a larger lake further 
side of Manchester. There are several noble parks, away from the house toward the southern end of the 
tho!'e of Dunham Massey, Tatton, and Tabley. adorn· park. 
ed with clusters and avenues of fine trees, and inhabited · The mansion itself is for the most part-at least, ex­
by herds of deer. Tatton Park is the largest, being ternally-an erection of the elder Wyatt's, who built 
ten miles in circumference, and contains one or two or rebui lt so �any noblemen's houses during the reign 
meres, the grassy margins of which are refresh ing to of George III. It is of stone, and in the cold and 
the eye. The mansion is a handsome building of white formal, though dignified, cla.ssical style in vogue dur­
stone. wUh a Grecian portico, erected from Wyatt·s ing the latter half of the last century. The south 
design by Mr. Wi lbraham Egerton. Its next owner, front has a Corinthian portico and plainly treated 
his son. was raised to the peerage in 1851), having been wings. forming its main features. A lower kind of 
M.P. for a division of the county twenty-six years ; wing. adorned with a double colonnade. stretches 
he was also Lord Lieutenant of Cheshire. His lord· away to the west, and conceals externally portions of 
sh ip died in 1883, and was succeeded by his son, the an earlier home dating from the time of Charles I I .  
Right Hon. Wilbraham Egerton, the second Lord The north front of  the house, also by Wyatt, must 
Egerton of Tatton, who was born in 1 832, and who until recently have presented a somewhat drea.ry ap· 
likewise had sat in the House of Commons, for North pearance, as it is unadorned with eitber portico or pilas' 
Cheshire and Mid Chesh ire, from 1fl58 until his acces· ters. It has, however, been greatly improved of late 

THE MANCHESTER ROYAL JUBILEE EXHIBITION·-THE CENTRAL DOME. 

entrance to the gardens and the grand entrance to the 
exhibition in Chester Toad. '1'he task of design was 
entrusted by the executive committee to Messrs. Alfred 
Da.rbyshire, F'. I .B A. , and F. Bennett Smith, architects. 
From the set of drawings which they prepared. models 
in plaster were made by Mr. Hi ndshaw, and were 
colored by the architects for the guidance of the scenic 
artists. The general contract for the construction of 
bui ldings was taken by Messrs. R. Neill & Sons. All 
the leael lights and stained glass windows weTe provided 
free of charge by Messrs. Edmundson & Son. The com· 
mitt.ee secured the services of Mr. Walter Hann for the 
artistic painting. '1'he result will be admired by all 
visitors to the exhibition. .. Old Manchester " is enter­
ed through a Roman arch, flanked by two circular 
towers, presumed to represent the Porta Decumana of 
the ancient Mancunium, with a tablet bearing the 
names of the Emperor Domitian and of Agricola. 
The names of Roman legions and cohorts which garri­
soned Mancunium are inscribed on the wall. Fine 
beech tree", overhang this representation of historical 
antiquity. The interior contains faithful imitations 
of many old buildings that formerly existed in the town 
and suburbs ; characteristic examples of domestic 
architecture in the Tudor period. in the seventeenth 
century, and in the early part of the Georgian era. 
Our sketches are those of Market Sted lane, witb its 
timber framed houses. one of which- " The Palace " ­
was the lodging of the Young Pretender in 1745 ; the 
Cheetham College, which still remains ; Hulme Hall, 
as the model is viewed from the gardens ; and Ancoats 
Hall, with the tower of the old church, as seen 

sion to the barony ; he is married to a daughter of by the present Lord Egerton, who has added a fore­
the second Earl Amherst, bnt has no son ; and h is court, approached by large ornamental iron gates in 
brother, the Hon. Alan de Tatton. is heir presumptive t.he center, opposite to the chief entrance of the house, 
to the title. Tatton originally belonged to a family of and two pedimented gateways at right angles to it, 
that name, from whom it passed by marriages to the that to the left leading into the garden, and that to the 
Masseys, the Stanleys, the Breretons, and to Sir right to the usual entrance of the hOO8e. the offices, 
Thomas Egerton, Lord Chancellor in the reign of etc. Beyond this gateway is seen the pretty apse and 
James I . ,  ancestor of the Earls and Dukes of Bridge- jUche of the new chapel, another of the additions by 

water. the Earls of Ellesmere, and the Egertons of Lord Egerton. Entering the house through the prin· 
Tatton. cipal doorway. one is admitted into a spacious hall sub· 

From the London Graphic we take some illustrations divided into three parts by columns. This i", really 

of Tatton mansion, where the Prince and Princess of strikingly treated . and is the best work executed by 
Wales sojonrned during their stay in the vicin ity of Wyatt at Tatton. There appears to be distinct evi­

Manchester. The Graphic says : Tatton PaTk, the dence that it was from Wyatt·s designs. or one would 
seat of Lord Egerton of Tatton, where the Prince of feel inclined to douht the matter. The inner hall, with 
Wales has just been a guest, is situated about three the principal staircase, is also handsome. but the l ittle 
miles from Knutsford and six from Altrincham, in the side staircase. recently brought from the decayed old 
County of Cheshire. Although the surrounding coun· mansion at Hough's End.  and re-erected here by Lord 
try cannot be said to be particularly picturesque, yet Egerton. is far more attractive to the artist. It is called 
the park, of some four thousand acres, is well diversi· Queen Elizabeth's staircase. because, when the old 
fied with hill and dale, and planted with fine groups mansion at Hough's End was first erected. Queen Eliza­

of trees. some of which are evidently of considerable beth honoTed it with a visit in recognition of some ser­
antiquity. There are, moreover. two laIge lakes and vices which its proprietor had afforded in the way of 
several ponds. which add greatly to its attractiveness. collecting arms and supplies to resist the Spanish 

The mansion is situated upon an eminence. from Armada. 
which the ground declines to the south. This decline Wyatt seems to have made such very extensive alter­
was formerly covered by one of those monotonous slop· ations at Tatton Park that nothing is now visible of 
ing lawns so beloved of " Capability " Brown and other the old mansion of Charles 1I.·s date except the dining 
English landscape gardeners of the last century, bnt room. This is. however, a good example of its style, 
has just been cut into terraces and gardens by the pres- with excellently carved panels, wreaths, and ara­
ent Lord Egerton. At the foot of this decline is a thick besques somewhat French in character. Of the more 
grove of yews, cypresses, and other evergreen trees. modern apartments, the library. which has been al 
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most reconstructed by the present Lord Egerton. is the 
most elegant. The chapel. which is at present unfin­
ished. internally. will be very bandsome. 

The whole house is lit by electric light. A group of 
buildings. situated near the western wing, and consist­
.ing of conservatories, orchid house, aviary, and a 
lal'ge fernery, deserves to be noticed. The fernery is 
said to be the largest attached to any private house in 
the country, and is most beautifully laid out with 
paths, ornamental water works, rock work, and 
planted with superb examples of ferns of every de­
scription, with here and there a palm tree. 

About half a mile from the present house, situated 
in the park, are the remains of old Tatton Hall. It 
appears to have been a fine old Gothic mansion of red 
brick, but has been very much curtailed as to its di­
mensions, and altered to convert it into three sepa­
rate dwelling houses, so that, externally, there is little 

PluDl.blng and Draillace. 

The Common Council of Providence, R. I. , has passed. 
a bill regulating plumbing and drainage, as follows : 

SECTION 1. The inspector of buildings shall inspect 
the drainage withiu the outside walls and the plumb­
ing of all build ings hereafter erected in the city of 
Providence, except as herein otherwise provided. 

SEC. 2. The Board of Public Works shall transmit 
to the inspector of buildings the names of all persons 
licensed to carry on the business of plumbing or drain 
laying, together with the location of their respective 
places of business, and notice of any change in the 
place of business of a licensed plumber or drain layer 
shall be immediately given to said inspector by said 
Board of Public Works. 

SEC. 3. When any building is to be connected with 
a public sewer, the drain from the sewer to the point 
where it enters the cellar or passes above ground shall 

HULME HALL. 

ANCOATS HALL, AND CHURCH TOWER. 

for five feet outside the foundation wall thereof shall 
be of iron, and connection shall be made with the 
sewer through drain pipes of iron, cement, or earthen­
ware. Iron pipes shall be sound, and those above 
ground of a uniform thickness of not less than one­
eighth of an inch for a diameter of four inches or less, 
of five thirty·  seconds of an inch for a diameter of five 
or six inches, and with a proportional increase of thick­
ness for greater diameters. Iron pipes under ground 
shall be of not less than the following weight per 
lineal foot, viz. : T wo inches, five and one half pounds ; 
three inches, nine and one-half pounds ; four inches, 
thirteen pounds ; five inches, seventeen pounds ; I!ix 
inches, twenty pounds, with a proportional increase of 
weight for greater diameters. 

SEC. 7. Iron pipes, before being put in place, shall 
be coated inside and out with coal tar pitch, applied 
hot, or with paint, or with some equivalent substance. 

ROMAN ARCH. 

MARKET·STED LANE. 

SPECDIENS OF " OLD MANCHESTER AND SALFORD," FROM THE ARCmTECTURAL MODELS AT THE MANCHESTER EXHIBITION. 

to give one any idea of its former magnificence. That ' be inspected by the inspector appointed. by the Board Joints shall be run with molten lead and thoroughly 
it must, however, have been a grand old mansion is of Public Works. calked and made tight. Connections of lead pipes shall 
proved by the fact that in the loft over one of the SEC. 4. No work shall be done upon the drainage be made with brass ferrules, properly soldered. and 
houses are to be seen the remains of an early perpen- or plumbing of any building hereafter erected in the calked. to tht' iron. In all iron and earthenware pipes, 
dicular roof of singular beauty and unusual span, city of Providence, until plans fully showing the entire changes in direction shall be made with curved pipes, 
which must evidently have formed a portion of the drainage and plumbing of the building shall be first and connections with horiwntal pipes shall be made 
great hall of the honse, and, from its remarkable elab- filed in the office of the inspector of buildings, and be with Y branches. 
oration and great size, suggests the idea of a very approved in writing by said inspector. SEC. 8. Earthenware pipes shall be of the best glazed 
noble apartment. Unfortunately, a modem floor cuts SEC. 5. Soil and waste pipes and their branches shall pipe, and all joints shall be made with Portland or 
it 011 some four feet below the wall plate, and, in order be of iron or lead. Wooden spouts or sheet metal pipes hydraulic cement and sand mixed in equal quantities. 
to convert the lower portions of this hall into dwelling shall not be used for carrying sewage. All soil pipes SEC. 9. Every drain shall be trapped with a running 
rooms, every vestige except this roof is concealed from and all waste pipes not connected with soil pipes shall trap of the same size and material as the drain, and, if 
view. The roof would seem to

' 
date from about the be extended full bore above the roof without return I within a building. such trap shall be provided with a 

time of Henry VI. , and is certainly one of the most bend, to such a height as the inspector of buildings I hand hole for convenience in cleaning. No connection 
elaborate examples of domestic architecture of that may designate. When lead pipe is used for waste pipe, shall be made with the drain on the street sidE:' of said 
period in existence. The old mansion is known to it shall not be lighter than the following weights per I trap. There shall be a fre!;h air inlet pipe entering the 
have been in use as late as the time of Elizabeth, and lineal foot, viz. : One and one·quarter inches, two and drain on the house side of and close to said trap, of a 
in all probability was so down to the erection of the one-quarter pounds ; one and one-half inches, two and ; diameter of not less than three inches, leading to the 
present mansion in the time of Charles II. one-half pounds ; two inches, four pounds ; three , outer air, and opening at any convenient place away 

04 4 • • .. inches, five pounds ; and four inches, eight pounds per from windows. 
LIGHT violet with black trimmings is the new color lineal foot. I SEC. 10. The inclination of water closet, kitchen, and 

of Mr. G. W. Childs' cottage at Long Branch. SEC. 6. All drain pipes when within a building and all other drains not over six inches in diameter, liable 
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to receive solid substances, shall be not 
less than one-half an inch in two feet., 
and of cellar or other drains to receive 
water only, one-quarter of an inch in two 
feet_ 

SEC. 1 1 .  The inside of every drain pipe, 
after it is laid, shall be left smooth and 
perfectly clean throughout its entire 
length, and to insure the same a scraper 
of suitable material, of the shape of the 
pipe and slightly less in diameter. shall 
be drawn through each length of pipe 
after the same has been laid. 

SEC. 12. The ends of all pipes not to be 
immediately connected with shall be se­
curely stopped by brick and cement, or 
other water-tight and imperishable ma­
terials. 

SEC. 13. All pipes that must be left open 
to drain cellars, areas, yards, or gardens 
shall be connected with suitable catch 
basins, the bottoms of which shall not be 
less than two and one-half feet below the 
bottom of the outlet pipe, the size, form, and construc­
tion of which are to be prescribed by tbe officer named 
in Section 3. When meat packing houses, slaughter 
houses, lard rendering establishments, hotels, or eating 
houses are connected with the 
sewers, the dimensions of the 
catch basins shall be required 
to be of a size according to 
the circumstances of the case. 
When the end of the drain 
pipe is connected with a tem­
porary wooden catch ba8in 
for draining foundations duro 
Ing the erection of buildings, 
the drain layer shall be held 
responsible for dirt or sand 
getting into the drain or sewer 
from such temporary catch 
basin. 

SEC. 14. All exhausts from 
steam engines, and all blow 
ofJs from steam boilers. shall 
be first connected with a catch 
basin of such dimensions as 
the officer mentioned in Sec­
tion 3 may prescribe, and in 
no case shall they be allowed 
to connect directly with the 
private or puhlic sewers, with­
out special permission from 
the board of public works. 

SEC. 15. Sewer, soil pipe, 
or waste pipe ventilators with­
in a building shall not be con­
structed of brick, sheet metal , 
or earthern ware. 

THE DINING ROOM, TATTON. 

of the same are provided ; where separate air pipe con­
nections are not provided,  traps which will not unseal 
shall be used, such traps to be first approved by the 
inspector of buildings. 

feet or less, and of not less than three 
inch bore for more than thirty feet. Air 
pipes shall be of not less than two inch 
bore where they pass through the roof. 
Two or more air pipes may be connected 
together, or air pipes may be connccted 
with a soil pipe ; but i n  every case of 
connection with a soil pipe such connec­
tion shall be above the upper fixture of 
the building. 

SEC. 19. Drip or overflow pipes from 
the safes under water closets and other 
fixtures. or . from tanks or cisterns, shall 
be run to some place in open sight, and 
in no case shall any such pipe be connect­
ed directly with a drain, waste pipe, or 
soil pipe. 

SEC. 20. No waste pipe from any re­
frigerator, or other receptacle in which 
provisions are stored. shall discharge into 
the soil of any cellar bottom, or into the 
soil beneath any floor of any building ; 
all connections of such waste pipes. with 

a drain,  soil pipes, or other waste pipes, shall be pro­
vided with traps suitably ventilated, and in every 
case where such connections are made there shall be 
an open tray between the trap and the refrigerator. 

SEC. 2 1 .  Drains, pipes. and 
other fixtures shall not be 
covered or concealed from 
view until after the work has 
been examined by the au­
thorized inspector, who shall 
be notified by the drain layer 
or plumber when the work is 
sufficiently advanced for in­
spection. 

SEC. 22. Plumbing work 
shall not be used unless the 
same has first been tested, at 
the expense of the plumber, 
by the authorized inspector, 
with the peppermint., ether, 
or smoke test, and by him 
found satisfactory. 

SEC. 23. No privy vault or 
cesf'pool shall be built upon 
any premises situated upon 
any street where there is a 
public sewer_ 

SEC. 24. Every cesspool 
shall be built of stone or 
brick, and provided with an 
iron cover which can be readi­
ly removed, so that t.he con­
tents may be inspected. 

SEC. 25_ No privy vault shaH 
be connected with a. public 
sewer. Vaults of privies shall 
be built of brick or stone laid 
in cement, and shall be ce- · 
mented so as to be water­
tight, and shaH be so con­
structed that no surface water 
can find access to them. Every 

SEC_ 16. Rain water leaders 
connecting with dra�n or soil 
pipes, and opening near win­
dows, shall be trapped, and 
when placed inside of build­
ings shall be of iron, with 
joints calked with molten lead. QUEEN ELIZABETH'S STAIRCASE AT TAT TON. such vault shall have con· 

SEC. 17. Every wash basin, 
bath tub, sink, urinal, water closet, or other fixture 
I!hall be separately trapped as close to the fixture as 
possible. Water sealing traps of any pattern may be 
used when separate air pipe connections from the top 

SEC. 18. When separate air pipe counections are pro­
vided for back airing traps, they shall be of a size not 
less than the waste pipe ; but air pipes for water closet 
traps shall be of not less than two inch bore for thirty 

TATTON, CHESHmE. 

venient approaches for open­
ing and cleaning, and such approaches shan be pro­
perly covered. No privy vault shall be built within 
ten feet of a dwelling house_ 

SEC_ 26. The authorized inspector shall promptly 
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condemn and order the removal of  any defective mate- I embraces four miters of  different angles, one of  which 
rials, or any work done other than in accordance with I involves in itseIr three separate inter�ections. Hy refer­
the provisions contained in the foregoing sections, and 'I ring to Fig. 1, it will be seen that the angle A is less 
the contractor putting in such defect.ive materials I than the angle of 45° at B, and being thus acute or less, 
or shall have done such work, or the owner of the I the moulding will form a longer intersection or miter 
building, shall, upon receipt of such order, remove such I· than B. Similarly. the angle at D is greater than H, 
defective materials and any work so ordered . consequently the miter is shorter, which is plainly seen 

SEC. 27. Every person who violates any of the regu- in the sketch. 

\ 
\ 

a N  
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lations contained in this ordinance shall be fined not 
more than $10. 

.. f e  . ..  
AN ARTIST'S HOUSE. 

Our sketch, which is in the nature of a suggestion, 
shows an artist's house in St. Louis Park, Minneapolis, 
Geo. E. Bertrand, architect, of that city. Such a house 
may built for about $5, 500. We are indebted for our 
sketch to the N. W. Architect. 

. 4 .  t .  
VARYING l(ITERS. 

In the ordinary routine of work pertaining to each 
of the different woodworking crafts. there are certain 
forms of joints, cuts, or important details of construc­
tion and decoration which are well known and occur 
almost daily, and other forms of the same which are 

To find the miter at A, strike out the angle inside the 
framing at A, like Fig. 2. Take any two points equi­
distant from a, Fig. 2, the apex of the angle. With 
the compasses. strike the crossed lines shown and draw 
a line joining their crossing with the apex of the angle. 
This line will be the exact miter, and if a bevel be set 
to it and marked on a good box, the cut can be got di­
rect from the saw. 

Fig. 3 shows the compound miter at C. It is ren­
dered compound by the insertion of a small piece ne­
cessary to continue up the mullion below the rail 
shown, and the miters are found thus. The angle at 
the corner of the rail and raked piece, being even less 
than at a b, will be longer, and th is line is gained by 
the method used above. B being a right angle, the 
miter for it is cut in an ordinary 45° box, but 0 must be 

cut to the line a b, shown at Fig. 4, which is the miter 
for the upper corner at C. These two cuts will give 
the small piece, its length being obtained on the small 
piece of mullion. 

It will be noticed that the point of intersection of the 
three combined miters is at the apex or j unction of the 
two main curves of the moulding represented at Fig. 6. 
The great length of the principal miter in this corner 

13 A L .  

rendering it  unhandy for a box, it i s  recommendeu that 
the moulding be marked on the bottom side and the 
miter cut square to the bottom to insure a close joint 
above. This met.hod will always be found suitable for 
very long cuts. The fifth miter, shown in Fig. 1 at D, 
is obtained by the same process as before, and, being 
short, can be marked on (Fig". 5) and cut in the miter box. 

Finally, experience has taught that the only way to 
obtain a perfect miter is from the saw alone, as it is in­
variably the case, no matter how carefully the block 
plane is used, the joint can never be evenly surfaced or 
satisfaction gained.-By Owen B. Maginnis, in the 
Journal of Progress, Philadelphia. 

When 

� 

WIre Fence ... 

barbed wire first came forward as a competi­
tor with four and six inch strips as a ma­
terial out of which to construct fences, it 
was feared that the demand for this par­
ticular kind and grade of lumber would so 
far decline as to leave it somewhat of a drug 
in the market. This was some years ago, and 
since that time perhaps even more than was 
apprehended rtspecting the increasing use 
of wire has come to be true. It is impossible 
to even estimate t.he miles upon miles of this 
almost invisible but efficacious material that 
hI¥> been bought and used in fencing West­
ern lands. It has !Del. with disfavor in many 
quarters, but despite all that has (,:teadily 
made its way, the supreme recommenrla­
tion of cheapness proving invincible. It ill  
the old story of the cheaper driving out the 
dearer material, that is bound to be told of 
every case in which they come in conflict ­
Timberman. 

... . .. 

varying. As those which are most in use 
are more easi ly  worked and familiar to the 
operator, so it must of necessity follow that 
unusual forms will call forth more labor of 
brain and manual skill to effect their success­
ful completion. This is particularly appli­
cable in the case of the miter joint, which 
every woodworker is in daily contact with. 
It is being continually employed in different 
parts of joinery, in all places where a con· 
tinuous grain or moulding is required , but 
the most difficult of all its employmeuts to 
execute is the mitering of mouldings, both 
flush and raised, in framing. Here the in­
tersection of the pr01lle, especially those 
with many members, necessitates great care 
in marking the miter box and sawing it, 
marking and sawing the moulding, and in 
suring its perfect intersection before driving 
the pieces to their permanent place in the 
panel. Concerning a simple square miter of 
the angle of 45° ,  as it is too well known to 
require special comment here, we will avoid 
its consideration, except to recommend read­
ers to take careful heed of three important 
points, essential to perfect mitering : 

· Ti� 6. 

First.-To mark the miter box by a bevel 
set to the diagonal of a square about 4 in. 
wide, la.id down with a knife on a clean 
board 

Second.-To mark the box also with the 
knife and saw, carefully, keeping the saw 
kerf to one side of the knife mark. 

Third.-Saw moulding exactly to the mark 
made on the panel, and out of one con­
tinuous piece for each pa.nel, round the 
sides, and intersect perfectly before driving 
down. 

. 

Care and exactness will help to perfection 
and save trimming off afterward. 

Fig. 1 represents a piece of ash paneling, 
designed to stand under a stair string. It VARYING MITERS. 

A. Black .. mUh'" Epitaph. 

Carisbrooke Church, said to be founded 
1064, has been partially restored, says the 
British Architect. It  is beautifully situated, 
surrounded by a fine old churchyard . ad· 
joining the " Priory Farm House," the site 
of the priory attached to t.he old church. 
There are a few monuments and a pulpit, 
dated 1658. The tower contains eight bells. 
There is some flne. hold carving on the pin­
nacles. and the view from the tower is mag­
nificent There are some curious stones in 
the churchyard. A slab over the grave of a 
farrier has the following lines : 

..  My @Iedge and hammer lie reclined. 
My bellolV@, too. have 108t their wind ; 
My lire'. extinct, my forge decay'd, 
My vice all in the dust is laid ; 
My coal i8 spent, my iron gone, 
My last nail's driven, my work i8 done." 
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-M. �ul.rlch.Ro�:·�·· -----1 t�e. " .. . �� is t�:-��sult of t��ty years o�-�t�dy and ���--- .--------Home Interiors. 
The death is announced of M. Ruprich- Robert, who servation, and exhibits in a new light the success of the In furnishing. onE'! must consider, first, the uses to 

held a dist inguished place in the ranks of French ar- art on both sides of the Channel. It contains 170 en- which articles will be put ; second. the amount to be 
chitects. In La Construction Mode1'ne, M. Maurice du graved plates, historic and descriptive letterpress, illus- expended ; and ,  above all, the real comfort to be se­
Seigneur gives the following account of his life and trated by about 200 designs. The last months of the life cured from possession, of, possibly, " high art furnish-
works : ing. " Do not sacrifice comfort to artistic desires, for 

French art bas sustained a great and veritable loss, true artistic designs are comfortable, and proper out-
for be wbo has j ust died was not only a master in the lines are the groundwork ; while details of beauty are 

full sense of the word. but also one of tbose rare spirits made subservient to practical uses. High art nonsense 

who seem to be the guardians of tbe primitive forms of is fast passing out of sigbt as art is developed in so 

our national architecture, a scholar who was conscien- K many channels of practical usefulness. 

tious and precise, fascinated with the study of the past .0: l( fO Fancy gilt cbairs with spindle legs are put in dark 
and careful of the independence of artists in tbe future. corners, allowed at times to bold one's fan, a stuffed 
Ruprich-Robert belonged to tbat val iant scbool who dog, owl, or alligator, but tbe t.rue art cbairs bave solid 
defended medirevalism against the stupid attacks of frames, careful filling and covering. Tbey are beauti-
routine and conventionalism. Like Viollet-le-Duc, he ful from the fact tbat they are supremely comfortable. 
was one of tbe most vigilant and sagacious of tbe re- Sofa, divan, and floor cushions are large, comfortable, 
storers of tbe monuments wbich were termed Gotbic and softly rounded, full of carefully prepared material 

by the successors of the famous Petit-Raidel, tbe im- wbich produces a perfectly rounded out.line and grace-
aginative architect, wbo proposed to transform the piI- ful form. 

lars of churches of the fourteentb and fifteentb centu- Cheap art furniture has had its day. Ungainly 
r..es into Doric columns resembling th()se of Prestum . cbairs into which one must climb, wretched sofas so 

It must be said,  however, that if Ruprich-Robert pre- full of art features that one almost despaired of life if 

ferred medireval art, it would be unj ust to fail in rec- obliged to use them continually-these bave almost 
ognizing bis respect for tbe works of antiquity and for disappeared , for poor people have found out that the 
the works of a later time wbich were inspired by them . wretcbed affairs are only a delusion. and that the time 
With so vast and honest an intelligence. he was per spent in keeping them together would earn a better 

fectly able to com prebend tbe gracious adaptations of outfit. Home interiors ga;n beauty from tbe grouping 
the Renaissance, as seen in tbe pomp of tbe seventeenth of needful articles, the pleasant articles which make 
century and the caprice of the eighteenth. His pro tbe inmates feel that home is tbe best place. in th e  
tests and d isdain were reserved for the immaturity and of M. Ruprich-Robert were empl oyed on the comple- world, and that here t here is room for every fancy. 
want of equilibrium of the present. His apprebensions, t ion of this work , which is a veritable bistoric monu- The book lover has a table tbat will hold his student 
which were expressed with energy, were excited by the ment. lamp and all his needful books, the artist member bas 
menacing apparition of that official art which is sure It was in Cannes on May 7, at balf-past six in tbe a corner with good light for the easel, while tbe piano 

to lead
· 
to tbe banalities of academicism of the official morning, that he expired. He left three sons, one of has its own cozy chair and adjust.able music rack. 

sort. whom, M. Gabriel Ruprich-Robert, was the faitbful and Baby has her own little rattan rocker, bright with 

In appearance Ruprich-Robert resembled olle of intelligent auxiliary of his father, and who w i ll, no bows of ribbon, and grandlllalllma looks picturesque 

those respectable and austere figures of apostles that doubt, as an architect uphold the credit of his name. in a huge rattan rocker, whose soft cusbions are of 

are seen under canopies in t.he doorways of cburcbes ; His father's work and life may be summed up in two plush or cretonne, to suit the season. 

and as they seem to smile at the young birds who words-" Science and Conscience. " It is the touch of beauty upon needful articles, not 

build amid tbe sculpture of the tympanum, so he re- _ I . '  • the introduction of art features, which really makes 

garded with affection the students who were to be the the interior furnishing artistic and lasting in beauty. 
A CITY RESIDENCE, CHICAGO. W h architects of the future. His opposition on the subject hat s all we offer in place of tidies ? some one asks. 

of official diplomas must not be misunderstood. He We give, from the Building Budget, the sketch of a A proper tidy was made of lace and ribbon. This 
was the first to recognize bow much bad to be gone city residence for Mr. A. B. Lawton, Superior Street, dainty creation followed the generous covers our great-
through before gaining one of tbem, and also the tal- DE _. • • , )leasing grand motbers used to protect furniture. To-day we 
ent and capacit y of the competitors, but he feared that st: Messrs. have returned to furniture' covers, and tbe tidy, useless, 
the d iploma would lead to tbe supremacy of mediocri- tormenting, and never appropriate to its U8e. has given 

ty in art, of wbicb he was always an opponent. place to covers of silk or linen. One of the most pic-
Victor Marie Charles Rupricb-Robert was born in turesque affairs is of pongee or wasb silk. Take a 

Paris, on Feb. 18, 1820. At sixteen he entered the ate- length of one yard and It balf, finish the ed�es witb 

lie/' of Constant Dufeux, and, during tbe five years be blind stitcbes or feather stitcbing, and finish tbe ends 

remained in the Ecole des Beaux Arts, wal! recognized with tiny tassels of silk, 
as studious find capable. He became attached to tbe / which come already to put 

Commission of Historic Monuments in 1 844, and ex- on. Knot the silk into a 

hibited for tbe first time in the Salon, the subject of loose sailor knot or bow 
his drawings being the of any kind, and put it OIl 
Templars' Cburch at St. the chair with fancy tidy 
Gaudens, whicb dates from pins. A square backed 
the twelftb century. They lounging chair can bave 
were for the commission, a square cover of linen 

and were followed by oth- or silk, cut to fit over 

ers wbicb were also intend- the chair back, falling 
ed to be deposited among short at the back, long in 
the archives. In tbe Salon front ; sew the sides strong-

of 1847 he exhibited draw- ly and draw over tbe chair 

ings of St. Nicholas, Caen ; back, covering top only. 

in 1 849, the church of 6lt. Embroidery in wash silk 

Luke, Calvados, and the will make this addition 

doorway of tbe cburch of fanciful as one could wisb ,  

Seez. H e  sent also a de- and your pretty trifle can-

sign for a sepulchral monu- not get away, will wash, 

ment. A second class me- and still be beautiful.-

dal was awarded to him at Ame1 ican Art. 

tbe International Exhibi- --- .. ---
tion of 1855 for tbe draw­
ings already mentioned, 
which were re exbibited 
with othp,rs of St. Sauveur, 
Dinan, and a project for 
the restoration of the Ab­
baye aux Dames, Oaen. 
Afterward be was appoint­
ed professor in the special 
school of design and mathe­
matics in the Rue de l'Ecole 
de Medicine. There be de­
livered a remarkable course 
on tbe bistory and compo­
sition of ornament, in 
wbich be developed the 
principles of h is well 
known book, " La Flore 
Ornamentale. " 

In 1878 be was appointed 
inspector general of historic monument.s. The work 
wbich bas made bis name most prominent is the 
" Flore Ornamentale, " a folio volume with 152 plates. 
He also wrote about the influence of public opinion 
on the conservation of ancient monuments, and 
about the " Arenes de Lutece. " The most important 
of his books is known as " L'Architecture Normande 
aux XIe et XlIe Siecles en Normandie et en Angle-

A CITY RESIDENCE CHICAGO. 

Patton & Fisher. Tbe bouse is of stone, the cornice 
and upper part of the tower of copper. The size 
38 X48 ft. , and the cost. sixteen thousand dollars. 

. . .  , .  
PETRIFIED lobster . clams, turtles. and the like are 

found in great abundance in the Santa Catalina Moun­
tains in Arizona, at a height of neariy 10,000 feet above 
the level of the sea., 

-

Pa Cru8ta. 
A new style of interior 

decoration bas just been 
introduced in Minneapolis, 
the first work of the kind 
having been put up on the 
walls of Mr. Legg's jewelry 
rooms, which opened May 
1. Tbe new invp,ntion is 
known as Pa Crusta. It 
is simply different grades 
of paper soaked in glue wa­
ter and formed into vari­
ous shapes by the hand of 
tbe. workman as he places 
it on tbe wall, wbere it 
bardens and is then deco­
rated by the painter. While 
it is cbeaper than Iincrus­
ta or stucco, it is far hand­

somer, and no two walls are ever decorated alike. 
In the hands of competent men, there seems no limit 
to the variety and styles and practically none to the 
beautiful effects to be obtained. It is equally adapted 
to the elaborate decoration in public places and to 
the simplest forms of ornamentation required in tbe 
bouses of tb

-
ose wbo are able to bear the cost of stucco 

and the like.-N. W. Architect. 
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GEIIS FROII ROUEN. 

We give a few illustrations of memorable buildings 
in Rouen, France, for which we are indebted to Le 
Monde lllustre. First is the ancient pile known as the 
Botel Bourgtheroulde. Next a front of the famous 
cathedral of Notre Dame. This wonderful structure 
dates from the thirteenth and sixteenth centuries. It 
is 434 ft. long and 103 ft. broad, with transepts 174 ft. 
long. The nave is 89 ft. high. The ornamentation of 
the front is superb. Its three grand portals are flanked 
by lofty towers. The central tower, which stands at 
the intersection of the nave and tran-
sept, is surmounted by an iron spire 
470 ft. high. The interior decorations 
are elaborate and profuse. There are 
130 windows. The church contains 
many tombs of celebrated worthies, 
among them that of Richard Coour de 
Leon. 

Another of our illustrations is that 
of the portal of the abbey church of 
St. Ouen, a. magnificent structure. 
This church is regarded as one of the 
most perfect examples of Gothic archi­
tecture in the world. It has a tower 
260 ft. high, composed of open arches 
and tracery, and terminating in a 
crown of fteurs de lis. 

The city of Rouen has a splendid 
li brary of 120,000 volumes, an academy 
of science, a museum of oil paintings, 
etc. The place formerly belonged to 
the English. It was here the Maid of 
Orleans was burned, A. D. 1431. 

• • •  
Dry Hot. 

Baving of late years had experience 
with the destructive and seemingly 
increasing, though not yet satisfacto­
rily explained, fungi class known in 
the building trade as dry rot, I think 
that a few words anent the subject 
will not be amiss. 

My first practical acquaintance with 
dry rot and its deteriorating work 
was at a village church of moderate 
autiquity. It had a few years previously been tho­
roughly restored, and there were a few small air venti· 
lating grates round the build ing just above the 
ground. The part that engaged my special attention 
was curtained off for the use of the choir, as a vestry, 
close by the orga.n, and I was told that the floor which 
was laid at the restoration had been completely taken 
up twelve months previous to my visit, entirely rotted 
by the perniciousness and insatiableness of dry rot, 
and was relaid with pitch pine, those in power seem­
ing to think that pitch pine was a uni· 
versal panacea against dry or any other 
rot. As I saw it (after taking up the 
linoleum with which the floor was cov­
ered), the fungus had eaten through 1� 
in. pitch pine boards in twelve months, 
and still appeared flourishing in all its 
luxuriance. The worst places were cut 
out and replaced with new boards, the 
linoleum replaced as before, and the 
reckoning day staved off for a time. 
Circumstances took me away from the 
place, and I have not had the oppor­
tunity of inquiring after the progress of 
events since. This I may say, that the 
church is situated on a high hill, and its 
surroundings are such one would think 
unfavorable to dry rot. 

My next acquaintance with dry rot was 
in a building the very reverse of the 
above-a flour mill in a large town in a 
valley, with the canal on one side of the 
building, and a goit or sluice passing 
under the mill to turn the water wheel. 
The floor of the basement was, and is, of 
wood, and below the level of the canal, 
so that dampness pervades the atmo­
sphere, and ventilation is difficult and 
expensive-in fact, there was no ventila­
tion to the basement floor, the infected 
part. 

Probably the mistake is in having 
a wood floor at all ,  and the most effective 
remedy, I think, would be to take the 
whole basement floor up and relay with 
concrete. As it is, the floor has to have 
periodical attacks made upon it by the 
joiner, first in one place and then an­
other. I had the privilege or misfortune 
to make one of these attacks, taking up 
a considerable portion and relaying with 
new timber, having the joists and the 
under side of the floor boards coated with 
a good coat of tar. Two years afterward 
I took up the adjoining part, and 150 had 
the opportunity of examining the tarred 
part, and with satisfaction noted that 

the dry rot did not seem as yet to have touched it. 
My next experience was at the post office, built twelve 
or fourteen years ago. The building itself was designed 
and built under an architect of professional status and 
good practice. Bere again it was the basement floor. 
The building itself has a. well drained, flagged area all 
round, the flagged bottom being below the basement 
floor, and the upper part covered with cast iron grates 
flush with ca.useway. Iron ventilating grates led from 
this area to underneath tbe floor, the floor being car­
ried on joists on sleeper walls. Here I found dry rot 

PORTAL OF ST. OUEN ABBEY, ROUEN. 

flourishing, and, after taking part of the floor up, 
found water to the depth of 3 in. or 4 in. Upon tracing 
this, I found it was fed by a small cistern fixed to supply 
the kitchen range boiler, the cist€l'n being fed by a ball 
tap which was out of gE'lar, and had probably been so 
since the completion of the bUilding. The leakage 
was of course stopped, the water pumped out, some of 
the soil taken out to give greater air space underneath 
the joists, and the worst parts of the floor taken up 
(which, by the bye, was just where the water bad stood; 

HOTEL BOURGTHEROULDE, ROUEN, 

JULY, ] R8i. 
the ground rose slightly from here, and where there 
was no water the wood did not seem infected) and re­
placed by new wood, the wood, sleeper walls, and soil 
being well soaked and washed with copperas or bl ue 
vitriol (cupric sulphate) dissolved in boiling water. 
This was little more than twelve months ago, so I ha\'e 
not yet had the opportunity of taking notes. The next 
sphere of action was on the opposite side of the road 
to the post office, in a large warehouse. Bere, again, 
the evil was in the basement floor, which was be­
low the road proper ; but a small back yard sloped 

from the road to the level of the floor, 
for the convenience of wagons. This 
inclined yard butted against the ware­
house wall with no area, dry drain, or 
air space intervening. The worst part 
of the floor was the part adjoining this 
yard. Indeed, the opposite side of the 
floor, which adjoined other rooms, was 
quite sound, the rot seeming to have 
commenced at the jOist ends which 
butted against the wall bounded by 
the yard, and to have traveled along 
them and the under side of the floor 
boards six or seven feet. The room 
had a wood dado fixed round it, the 
part fixed to the wall in question be­
ing completely infected and eaten 
through in several parts ; in fact, the 
space between the dado and the wall 
was quite cboked up with the fungus, 
it having apparently traveled up the 
dado and from there to the window 
bottoms, lin ings, and even into the 
window sill, and from thence into the 
soil of the yard. exhibiting white, mi­
nute roots between the joints of the 
yard sets. One of the windows had 
a round, white, bulbous protuberance 
growing outside, something like a 
mushroom. 

This floor had no ventilation, and 
after taking out all imperfect parts, 
some of the soil, and the sleeper walls, 
the ground, walls, etc. , were well 
washed with a solution of blue vit-

riol, with which also the new wood was impregnated, 
the joists being carried on brick piers without wall 
plates, instead of the old sleeper walls with wall plates. 
An air drain was made between the yard and the wall, 
covered with iron grates, grated openings being made 
from this to underneath the floor. 

My attention was next directed to the basement floor 
of another room in the same building. This had an 
open area adjoining the external Walls, but no ventila­
tion of any kind to the floor. The proceedings in this 

were somewhat similar to the last. 
The next attacking point upon this 

thriving fungus was in the boxing pit of 
the gymnasium of an athletic club. The 
attack was not made with the gloves, 
but by pulling the whole floor up, which 
was several feet below the road, and had 
no ventilation. The proceedings here 
were somewhat similar to the last, ex· 
cept, there being a fireplace, an air 
draught was led from underneath the 
floor to feed the fire and to create a 
draught. 

My next acquaintance with the enemy 
was in a small dwelling house which bas 
only been built two or three years. The 
house stands by itself on the side of a hill 
facing a wood, the hill being partially 
excavated for the building. The kitch­
en is at the back, and has a cellar un­
derneath. At the front is a small parlor, 
but no cellarage, the floor of this room 
resting on sleeper walls, with a moderate 
depth of space between the floor and the 
soil, and with a small air grate leading 
to the front. The sides are parpoint 
walls (and will be the party walls should 
houses be erected adjoining), having the 
soil of the hill butting against them ; 
but on one side there is an open passage 
leading from front to back. between the 
hill and the house proper ; but the other 
side had notbing (excepting a fireplace) 
but the parpoint wall between the soil 
and the floor, and it was here the mis­
chief commenced-between the fireplace 
and the kitchen wall. The rot bad first 
attacked the wall plate in this corner, 
which crumbled away between the fin­
ger and thumb ; from thence it had trav­
eled to the joists, floor boards, and up 
the back of the plinth, infecting the 
whole of the woodwork between the fire­
place and the kitchen wall, and from the 
side wall to al)out a yard into the room. 
The other or front side of the fireplace 
was not touched at all, and here I may 
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say that the ground outside sloped to below the joists. I found in Rowe, and led t o  a careful examination of 
The fungus in the infected corner appeared to flour- the surrounding country, and the discovery of the 
ish on the soil under the floor ; but it had not traveled treasures on the " Montagne Grise." Some of the first 
beyond the area of the infected part of the floor. The geologists in the country had carefully examined the 
soil was full of small, miuute white roots wherever the mount.ain on account of the iron ore which it contains ; 
fungus grew. The infected part was taken out. the they decided that it was not in sufficient quantities to 
ground, walls, and timber carefully washed and soaked make the working of it profitable ; but they had 

with a strong solution of blue vitriol, and an air drain failed to appreciate that it had already performed 

constructed outside. its task by communicating an almost endles!! variety of 
In conclusion, I may say my observations are these : tints to the marble rock. 

That the material first infected seems to be Baltic deals, The beautiful Algerian onyx marble is found at Ain 
either red or white ; that after the fungus germs have Tekbaleli, near Tlemcen. It is transl1lcent, faintly 
got established, they do not appear particular what white and iridescent, and of stalagmite formation, bear­
sort or class of timber they attack ; that they appear ing a resemblance to onyx-whence it derives its nallle. 
very partial to basement floors and damp, ill-ventilated Bands of crystalline white alternate with others of a 
places ; that soil which is of an argillaceous character yellowish brown, dark brown, or umber color. In an · 
seems to encourage their growth, 
and a radius of one mile will in-
clude all the above cases.-J. S. (J • • 

in Building News. 

Algerian Marblell. 

BY ARTHUR LEE. 

Very valuable quarries of marble 
have been found in the French col­
onies of Algiers and Tunis. It was 
from these that the Romans pro­
cured their so - called Numidian 
marbles. Numidia proper is out­
side of the district in which the 
greater part of the marbles are 
found ; but it gave its name appa­
rently to all of them. Pliny says 
that Numidia produced nothing 
remarkable except marble and wild 
beasts, and that N umidian marble 
was first brought to Rome under 
the consulate of M. Lepidus (B. C. 
77), who used it in his own house. 
These marbles were greatly prized 
by the Romans, who imported great 
quantities of them ; but after the 
fall of the empire they were alto­
gether lost sight of, and have only 
lately been rediscovered and work­
ed. The most beautiful varieties 
are found in a district about 20 
miles northeast of Oran, in the 
western part of Algeria. Near the 
little village of Kleber rises an im­
posi ng mountain called by the col­
onists .. Montagne Grise," from its 
arid, gray appearance. This moun­
tain is one of a chain which ex­
tends in a northeasterly direction 
from Cape Aiguille on the west to 
Cape Carbou on the east, and is 
about the center of the range. On 
its summit there is a level plateau 
with a superficies of some 1, 500 to 
2,000 acres, and running east and 
west. It is here that the marble is 
found. At the extreme east a 
creamy-white marble is produced 
called " Marmor bianco ; "  next 
comes marble of a beautiful fle!!h 
colored tint--" Rosa carnagione ; "  
then a fine variety of " Cippolino ; " 
and some yellow marbles of various 
tints-" Giallo avorio,"  " Giallo ca­
narino," " Giallo paonazzo," and 
.. Giallo antico. " At the extreme 
west there are a number of brec­

cias-" Breccia sanguina," " Brec­
cia coronata, " , .  Breccia dorata, " 
.. Breccia grande " - a deep red 
marble. somewhat brecciated, and 
greatly resembling, if not identi­
cal with, the famous . .  Rosso anti­
co"-and a fine black and white 
marble, " Bianco e nero antico." 
There are numerous depressions to 
be seen in the .. Montagne Grise," 
each evidently marking tbe site of 
a Roman quarry. Some blocks of stone have been 
found actually extracted, and some with grooves and 
wedge holes ready to be raised ; but what is some­
what strange, . there is no indication of any great mon­
oliths having been prepared. and there is none of the 
usual debris of a quarry. Colonel Playfair is of opin­
ion that the emperors carefully guarded the secret of 
these quarries, and that only comparatively small 
pieces of the precious stone were taken away just as 
they were separated from the mountain, without even 
any preliminary hammer dressing. They were proba­
bly worked up into mosaics, or used for other finer 
decorative purposes. Seneca mentions their employ­
ment iu conjunction with those of Alexandria. 

The rediscovery of these beautiful marbles came 
about by the finding of some very fine mosaics in some 
excavations made at St. Leu, in the vicinity of Arzen, 
the ancient Portus Magnus. These were recognized as 
being very like some of the long lost antique marbles 

CATHEDRAL OF NOTRE DAME ROUEN, 

cient times, these quarries supplied the inhabitants of 
Rome and Carthage with the marble which was much 
used for monuments and for the internal decoration of 
houses. It was often cut into small vases for holding 
precious ointments, and was one of the stones known 
as Oriental alabaster. It was not an alabaster as we 
now understand the word ; it is a true marble or car­
bonate of lime. It was very largely used in the beauti­
ful Moorish architecture of Tlemcen, where Numidian 
marble is never found. Evidently, with quarries of 
onyx at their doors, neUher the Romans of Pomaria, 
nor their successors. the Moors of Tlemcen, were 
tempted to transport any other variety for the decora­
tion of that important city, so many, many milcs from 
the sea. Great quantities of Algerian onyx have of 
late found their way to Paris, where it has extensive 
employment. With white or any of the red or pink 
marbles, it forms a beautiful combination. 

The marbles of Tunis consist of three distinct varie-

ties-a yellow marble, the true " Giallo antico ; "  a fine 
rose colored marble, and a small brown breccia. The 
quarries are now being extensively worked by a Belgian 
company whose headquarters are at Liege. They are 
situated near Chemtou, on the line of railway between 
Algeria and Tunis, in the valley of the Medjerda. This 
locality is not far from the eastern boundary of 
Numidia. A road was constructed by Hadrian, on his 
first visit to Africa in 128-129, between it and Tabarca 
for the purpose of transporting the marble to the sea 
coast, and thence to Rome.-Building News. 

4 . 1 '  • 
AnCien t  KeliclI at Sidon. 

Additional dispatches received at the State depart­
l lIent from Consul Bissinger at Beirut, Syria. re­
specting the remarkable archreological discoveries at 

Sidon. state that the number of 
sarcophagi excavated is seventeen, 
found in seven distinct chambers. 
Beshara Effendi, civil engineer, is 
having a tunnel excavated for their 
removal to the seashore, whence 
they will be shipped to Constantin­
o p l e. A s h a f t  thirty-five f e e t  
square, discovered in the western 
c h a m b e r, led to a sarcophagus 
twenty·five feet below the surface, 
with seven large rooms cut out of 
the solid rock. In a room adjoining 
the western chamber four sarco­
phagi were found. One of these, 
of pure white marble, highly pol­
ished and exquisitely sculptured , is 
ten feet six inches long, six feet 
nine inches wide, and five feet 
high, with a cover three feet high­
er. The roof is  composed of  tiles 
resembling leaves, and also shows 
rampant figures, crouching lions, 
human heads with double faces, 
and stags' heads with curved horns. 
Three of the sides of this sarcopha· 
gus are devoted to battle scenes 
and emblems of war-arrows, spears, 
bows, and lions, with dead, dying, 
and wounded soldiers. 

The fourth side represents a hunt­
ing scene. There are also panels 
with richly ornamented geometric 
figures. In one of the battle scenes 
there are prominent two nude flg­
ures of a man and woman. The 
color is still fresh, as if put on re­
cently. There are scarlet cloaks, 
blue tunics, and blood oozing from 
the wounded warriors. In the 
north room seven Egyptian sarco­
phagi were found richly carved. 
In the eastern chamber there were 
three sarcophagi, one plain and one 
lavish with exquisitely carved sculp­
ture. This is the famous so·called 
Greek sarcophagns.- It is surround­
ed by a porch of eighteen fluted 
Ionic columns and four Doric col­
umns at the comers. Between each 
of the columns stands a beautiful 
girl representing " Grief," all cut 
without a spot or blemish. Two 
sarcophagi were found in the south 
room, one of black marble, the other 
of white. Inside one of these was 
found a gold ring, a gold chain, 
and an alabaster vase. The others 
had beeu rifled of their contents 
without suffering any special inju­
ry. The local Turkish authorities 
are jealously guarding these valu­
able relics. 

• •  
A Windmill Clock. 

A new pattern of a fog bell is to 
be anchored off Nix's Mate, Boston 
Harbor. The machinery is con­

structed on the principle of clockwork. The power for 
winding it up is furnished by a windmill arrangement 
12 feet square, consisting of a number of sails so placed 
that they revolve at every breeZE>. A rod is attached to 
the middle wheel, driven by the pendulum, so that it 
falls seven times a minute upon a gong, the sound of 
which can be heard from five to seven miles. The ma­
chinery when wound up will run ninety hours with­
out any other wind ing. The new fog bell is said to 
pOl!sess advantages over all other inventions of the 
kind in its perfect regularity and in requiri..'ll'! no care. 

e t  • • •  
THE dome of the great telescope of the Lick Obser­

vatory, upon Mount Hamilton, is now in positif>lJ. 

The framework is covered with a sheathing of copper 
and nickel. The dome is a hemisphere about seventy 
feet in diameter. The hope now is that by the middle 
of September the largest telescope in the world will be 
ready for use. 
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NEW HARDY PASSION FLOWER. 

(PASSIFLORA C..£RULEA CONSTANCE ELLIOTT.) 

An addition to the list of cl imbing plants suitable for 
open air culture in this country is such an uncommon 
occurrence, says the Garden, that peculiar interest at­
taches to the appearance of a new white flowered va· 
riety of such a popular old favorite as the hardy blue 
passion flower, which, in favorable localities for its 
growth, is one of the most beautiful wall climbers in 
cultivation. When this white-flowered variety, Con­
stance Elliott. was first announced, many were induced 
to think that an albino of Passiflora crerulea belonged 
to that large family of mythical plants that exist only 
in the imagination of nurserymen, and certainly the 
flrst flowers that were seen of it did not go far to refute 
the idea, as they were decidedly too green to be termed 
white. Since, however, the plant has become widely I distributed and grown under various conditions, it has 
quite answered to the description given of it at the out· 
set. I Its flo wers, we may here remark, are not snow white. 
but ivory white, both in the sepals and the fringe, 
which in the original blue passion flower is of a bluish 
shade. The Constance Elliott variety, moreover, is a 
vigorous grower and exceptionally floriferous, much 
more so, in fact, than its parent, but why such is the 
case is unexplainable. In every place where the com­
mon passion flower succeeds, th is new white variety 
will no doubt supplant it, on account of its being more 
attractive in flower ; and a more delightful garniture 
for a veranda, alcove. pergola, or wall could not be 
chosen from the long list of open air climbers. I have 
seen the Constance Elliott pas�ion flower several times 
growing and flowering in the greatest luxuriance, but I 
have never been more struck with its elegance anej. 
beauty than when I saw it festooning a veranda, last 
September, in M. Herbst's garden, at Richmond. It 
was getting dusk at the time, and the flowers seem to 
stand out ill bold relief from deep green foliage in a 
charming way, and I at once saw what a valuable open 
air climber it was. 

The variety, I believe, originated in a Devonshire 
garden, and was distributed by Messrs. Lucombe & 
Pince, of the Exeter nurseril's, and few among the 
many beautiful plants sent out by that firm surpass 
this one in value. It has now become tolerably com­
mon, for as soon as it was known to be .. a good thing " 
no further recommendation was needed. 

The or.iginal Passiflora crerulea, represented in the 
annexed woodcut, is one of our oldest garden plants, 
having been in cultivation since 1699. It is a native of 
Brazil and Peru, in the mountainous districts where 
the climate is mild, about the same climate, in fact, as 
the southern part of these islands, where the plant is 
thoroughly at home, and not only flowers profusely, 
but ripens its fruits. There are few prettier SIghts in 
autumn than a wall clad with passion flowers, and 
hung in profusion ''I'ith their great egg-shaped fruits of 
orange yellow amid the luxuriant green foliage. Like 
all climbers of a similar degree of hardiness, the blue 
passion flower thrives best against a warm, southerly 
exposed wall, thuugh on other aspects it flowers well, 
and may even be grown on open bushes in some fav­
ored parts, but under such conditions it r"\rely fruits 
well. In very severe winters, such as that we experi­
enced in 1879-80, the passion flower 
is ki lled, unless protected ; but the 
plant is so rapid in growth that if  
a large plant is killed i t  may be re­
placed in a season or two if the 
young plant i s  treated liberally. 
There is nothing to say with re­
spect to its culture. as it grows 
well in any good garden soil, the 
better if light and rich. 

There is no other passion flower 
that can be grown successfully in 
the open air in this country. the 
majority of the species being na­
tives of tropical and sub· tropical 
regions. W. G. 

---.... ---
E .... ec'. oC Challge oC Tempera­

Cure on Glrden. 
Some experiments made by Mr. 

Fairbairn and Mr. Braidwood show 
that iron loses a considerable pro· 
portion of its strength when heated 
to a temperature of more than 220° 
Fahrenheit, and that it becomes 
lmcertain below 32°. Mr. Clat:ke . 
described the effect of the sun com­
ing out and shining on the Conway 
tubular bridge for half an hour to 
have been to raise the tube vert·i-
enlly one inch ; and he mentions that at night, 
from the low temperature, the deflection was always 
g-reater than in the day time. Mr. Fox instances 
the effect of frequent and great changes of tem­
perature on some short girders, six feet long, which 
support the hoods of the forges in his workshops. In 
thc day time they are so warm that the hand can only 

just bear the heat. At night they become cold. The 
effect is to make the girders swag, and the swagging 
appears to be continually increasing. Some have at­
tained as much as three inches deflection in the center, 
but their strength does not seem to be impaired. 

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

HENRI 1ACOTOT, RAISER OF OLOIRE DE DUON. 

Unt.il Henri Jacotot delighted the rose growing 
world with Gloil'e de Dijon, there was no hardy climb­
ing rose of anything approaching yel low in color. That 

HENRI 1ACOTOT. 

a chance seedling should suddenly supply this want in 
every part icular ought by itself to be sufficient induce­
ment to all rose growers to sow the contents of every 
rose hep that they can lay hands on ; for the fact un­
fortunately remains that the pedigree of Gloire de Di­
jon was not preserved, and its parentage consequently 
is not certainly known. The appearance of the plant, 
however, can hardly fail to give an impression of a 
strong Bourbon influence, and the late Mr. H. B. Ell­
wanger, of New York, expressed his opinion that the 
variety was raised from seed of a tea that had been fer­
tilized by some Bourbon rose. From recent correspond­
ence with Mons. F. Jamin. it appears probable that 
one of the parents of Gloire de Dijon was the Bourbon 
Madame Desprez, but no one seems to have any very 
definite idea as to what the tea· scented parent may 
have been. 

Be its origin what it may, however, Gloire de Dijon 
remains the delight of rose growers in every part of 
the world where roses can be grown, and its raiser, the 
late H. Jacotot, whose portrait is engraved in this 
month's issue, will be thought of by all grateful rosari-

JULY, 188'7. 
rosarians will not willingly let die. As for the qualities 
of Jacotot's great rose, it seems absurd to attempt to 
say anything fresh about a rose that is already classi­
cal, anu it will be impossible to do bett.er, in conclud­
ing this brief reference to the raiser of the most popu­
lar rose the world has ever known, than to quote the 
description of the greatest classic of rose literature, 
Canon Reynolds Hole, who says of Gloire de Dijon : 

. .  Its flowers are the earliest and latest. It has sym­
metry, size, endurance, color (five tints are given to it 
in the rose catalogues-buff. yellow, orange, fawn. 
salmon, and it has them all), and perfume. It is what 
cricketers call an ' all-rounder,' good in every point 
for wall. arcade, pillar, standard, dwarf, en masse, or 
as a single tree. It is easy to cultivate out of doors 
and in. It forces admirably, and you may have it al­
most in its summer beauty when Christmas. snows are 
on the ground. With half a dozen pots of it, carefully 
treated, and half a dozen trees in your garden, you may 
enjoy it all the year round ; and if ever, for some hei­
nous crime, I were miserably sentenced for the rest of 
my life to possess but a single rose tree, I should desire 
to be supplied, on leaving the dock, with a strong 
plant of Gloire de Dijon."  

Admiring often the beauty of Gloire de Dijon, both 
in cottage and other gardens, we thought last year 
that it would be well to find out something of the 
raiser and give a portrait of him if possible. We found 
on inquiry that no portrait had been engraved. We 
succeeded in getting a. photograph, through the kind 
aill in the first instance of M. F. Jamin, of Bourg·la­
Reine, and afterward of Mr. Webber, of the botanic 
gardens at Dijon, who kindly communicated with the 
family of Henri J acotot. We have the pleasure, there­
fore, of offering the first portrait engraved of a man 
who has added a great charm to our gardens. Jacotot 
lived and was a nurseryman in the town of Dijon, in 
Burgundy, and died there not many years agO.-ED.­
The Garden. 

.. fo . . ..  
Glolre de Dljou. 

Among roses which have stood the test of time, and 
which still not only maintain their position, but are 
ever increasing in popularity, few can equal Gloire de 
Dijon ; for although Marechal Niel appeared a few' 
years ago as if it would carry all before it, it must be 
acknowledged that as an outdoor rose. it is as much 
inferior to Gloire de Dijon as it is suparior to the latter 
under glass. I have grown GIoire de Dijon in all sorts 
of forms and positions out of doors, and it is always 
satisfactory ;  and as a wall climber I do not think that 
any rose excels it, either as regards beauty when in 
bloom or the length of time during which it cont inues 
to produce its lovely blossoms. Ii is one of the earliest 
and latest of roses. 

Who has not seen glorious examples of this popular 
rose on the sunny sides of villa and suburban resi­
dences, with its strong shoots of the preceding year's 
growth, perfect wreaths of delicately colored flowers ? 
We have a plant of it here covering a large space of 
southwest wall that is seldom seen without blooms or 
buds on i t, Under a continuance of mild weather, this 
grand old rose well deserves the title of perpetual 
flowering', and it is no slight boon to have a variety on 
which one may depend to furnish even a fe w blooms 

to cheer the dark days of early 
winter without the aid of glass. 
'.rherefore, to any one about to 
plant wall climbers. whether on 
mansion, villa, or cottage, I would 
say, if you have only room for 
one, let it be that well tried rose, 
GIoire de Dijon.-Hants. 

• • •  
Fire aud Water ProoC Paper. 

The process of manufact ure con­
sists in mixing about 25 per cent of 
asbestos fiber with about from 2:; 
to 35 per cent of powdered Etulphate 
of alumina. This is then moistened 
with an aqueous solution of chlo­
ride of zinc. The mixture is next 
washed with water, and then 
treated. with a solution composed 
of 1 part of resin soap and 8 or 10 
parts of water mixed with a.n equal 
bulk of sulphate of alumina, which 
should be as pure as possible. The 
mixture thus obtained !!hould have 
a slightly plllpy consistency. Fi­
nally, there is added to it 35 per 
cent of powdered asbestos and 5 
to 8 per cent of white barytes. 

PASSIFLORA ClERULEA. This pulp is treated with water 
in an ordinary paper machine and 

ans as having been a benefactor of his race. An inge- I worked just like paper pulp. In order to manufacture 
nious writer in a foreign contemporary has lately been I from it a solid cardboard, proof al!:ainst fire and water, 
endeavoring to show that no ro�e can be of real value, and capable of serving as a roofing . material for light 
or a true credit to its raiser, unless both its parents are I structures, sheets of common cardboard, tarred or 
known ; but as long as a variety has qualities that I otherwise prepared , are covered with the pulp. The 
commend it to every lover of roses the raiser's name : application is made in a paper machine, the pulp 
will be cherished, and certainly the name of Jacotot l being iIllowed to flow over the cardboard. 

©  1887 SCIENTIFIC AMERICAN, INC



JULy, l RR7 lrirntifit �meritan, �rthitmJl and �uild"JI �dition. 23 
TJlE ROWE BROILER FARM. The pi pes are arranged �ide by side, in a box one yard I uses two stoves, which not only heat his brooders, but 

A lthuugh there are a dozen lar:re broiler farms at wide, six inches deep, and 70 feet long, and are held warm the incubator house, and boil water for the incu­
Hammon ton, N. J. , wo have selected the largest and level and in place by iron rods or supports of any kind. bators. 
most successful in ordt'r to descri be it to our readers. One or two tubes, one inch in diameter. extend from There are quite a number of persons in Hammonton 
The proprietor. Mr. E. C. Howe, is not an incubator thi s  box. or frallle, to the outside-an arrangement who raise broilers, but keep no fowls, as adult birds 
manufacturer. nor h as he anything to sell .  His sole which allows pure air to come in and circulate around I cause vermin, and cannot be Qllowed near the brood­
business is that of raising chicks and d ucklings for the pi pes ; but these cold air pipes must be below the ers. Mr. Howe is now considered very expert in test­
market. He is probably the most successful person at iron pi pes, or the cool air wil l come o ut of the tubes '1 ing eggs, and also rul an operator of incubators. His 
such busiu 3ss in this country, and yet, strange as it under the brooders. As the air becomes heated it chicks have brought not only the highest prices in 
may seem, he had never seen an incu bator one year rises through the brooder tubes, which are fastened in market, but he has received many com plimentary let­
ago. and knew nothing at all about poultry. Being the floor. These tubes are one inch in diameter and ters from commission merchants. He keeps cross·bred 
given two or three lessons, he ventured ahead, and his 2% inches high .  Over them are • •  mothers " or brood- birds, but will, in future. grade up his stock with pure 
most sanguine expectations have been realized . ers, w hich are 28 inches square and three inches high bred Plymouth Rock males. He has hardly been at 

To describe 1\11'. Howe's place, it may be stated that (for very young chicks), but the legs are adjustable, and the business long enough to be perfect yet. Although 
the entire space devoted to broilers is 26 X 200 feet, or the . mothers can be raised as the chicks grow. The expend ing over $3,000, Mr. Howe has already received 
about one-eighth of an acre ; but one mile from his floor must not be very warm, or leg weakness will re- back nearly all of his capital, and expects to make a 
residence he has 600 hens on a farm, in charge of an suIt. The heat comes through the tubes and diffuses profit also. 
assistant., which have also been a success. His broiler itself above the chicks. The temperature under the As we stated, Mr. Howe has nothing for sale, though 
farm is on a town lot, in the busy portion of Hammon- mothers should be 90 degrees. he always welcomes visitors ; but as many readers may 
ton, and quite close to the railroad stations. '1'hc build· The chicks are sold when from eight to ten weeks desire further information we will state that Ham mon­
ing (see Fig. 1) is a center house, 20 X 20 feet, used for old,  and at weightR ranging from one to two pounds, ton has a poultry association of nearly 60 members, of 
incubators, with a slaughter house at the rear, in according to the market (New York and Philadelphia). which Major C harles M. Jordan (late postmaster at 
which the chicks are killed and dressed for market. and they often sell as high as 60 cents per pound, April Summerville, Mass . )  is secretary, and he will kindly 
'1'0 each end of the incubator house is attached a beinl-t the best month . The loss does not exceed eight answer all inquiries or show visitors the farms. In 
brooder bOUie, 10X70 feet, making a total space of lOX per cent after they are hatched. the only difficulty be- describing Mr. Howe's place, we at the same time 
140 feet for thQ two wings. Each b rooder house ha� a I J IIg to procure fertile eggs in winter. 'Vhen hatched describe lllany similar, though smaller, establishments, 
passageway two and one-half feet w ide extending the : they go directly to the brooders. and are fed nothing while limited space prevents giving other methods 

which are in use ; but nOlle equal . the hot water me­
thod. The total capacity of all the brooders in 
Hammont.on is estimated at 50.000 chicks every 10 
weeks, yet the prices are high. and the market far from 
being overstocked. -Rural New· Y Q1·ker. '. 

= �- -

Fig. I .-HOWE BROILER FARM. 

.. . . . . 
AIR FILTER. 

The object of this apparatus is to free the air which 
enters dwelling houses from dust and other impurities, 
more or less injurious to health and inimical to com­
fort. The filter can best be applied in conj unction 

with the hot air :,;ystem for heating. In this case, it is 
placed across the main channel, and all the air which 
enters the rooms must first pass through it, as will be 
seen from the illustration we annex. The filtering me­
dium consists of a thick and coarse cotton cloth, wound 
in zigzag fashion over ledges forming part of a Jrame 
in a cast iron box. The direction in which the air 
passes is indicated by arrows. The surface of cloth ex· I posed to the air must be large enough not to offer any 
sensible resistance to the current of air, as otherwise a 
partial vacuum would be created . and air be drawn in 
from other sources. This. of course, is undesirable, and 
it becomes a matter of import ance to be able, from 
time to time, to clean the filter cloth, which is done 

Fig. 2, -METHOD OF HEATING BROODERS. either by simply beating or by washing. To facilitate 
the renewal and cleaning of the cloth, the internal 

length of t'ae building and leading from the incubator for 24 hours. The first 10 days they are fed every two frame i:,; so arranged as to be removable with very little 
house. The brooder houses are divided into partitions hours (early and late) on bread cooked and cr umbled trouble. The air passes only once through the cloth. 
5 X 7��  feet each (ded ucting for passageway), making for them, composed as follows : Ground meat, one The filter is usually put .into the cellar of the house 
14 brooders in each wing, or 28 in all. each brooder ac- part ; - corn meal. two parts ; middlings, one part ; which is to be supplied with pure air, and where a hot 
commodating 100 chicks, the total capacity being 2,800 ground oats, one part ; also a small proportion of bread air system is employed ,  it is best placed in the main air 
chicks every 10 weeks. soda and salt. Sometimes this is varied by a mixture duct. The filter is now manufactured in various sizes, 

Mr. Howe hatches and raises his chicks with hot wa- of corn, oats, and wheat. ground together. and one· varying from 56 sq. ft. to 1 , 100 sq. ft. of filtering sur­
ter, and does not require lamps. With a single excep· fourth ground meat added. Mashed potatoes, chopped face, arranged to pass from 1 6,000 cub. ft.. to :Jil",OOO 
tion his incubators are home made. no lamps being cabbage, ground bone, and fresh meat, occasiona.lly, cub ft. of air per minute, and costing from £4 15s. to 
used, the heat being maintained by drawing off a are always in -order. After the tenth day the food is £32 lOs. The d ifference of pressure between the two 
bucket or two of "rater from the incubators twice a simply scalded instead of being made into bre:td.  sides of the filter is only 0 '08 of an inch water gauge. ­
day and add ing boiling water. He has no regulators Raw grain is seldom fed, though ?racke? corn and I Industries. 
to them, and yet they require no watching, as he never wheat are allowed &'1 soon as the chlCks will eat them. I �!'!!!!!!'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'!!!!!!!!!!!!!!!!!!!!!!'!!!!!!'!!!!!!'!!!!!!'!!!!!!!!!!!!!!'!!!!!!!!!!!!!!'!!!!!!'!!!!!!!!!!!!!!!!!!!! 
looks into them during the day or night except to turn Particular attention is given to keep eyerything clean, � .A. T El � T B the eggs and add the hot water. Limited space will and the chicks m ust at no time become chilled. On • 

not permit of a full description of the incubator in this cold or damp days they are kept inside, but given the Meur •• Mllnn & (lo •• in connection with the publication of the 
SclelitUic American, continue to examinc improvements and to 

issue, but we will state that it is the ordinary hot water privilege of the yard on clear days. When they become act as Solicitors of Patents for Inventors. 
tank surrounded by sawdust. too large to get under the mother, they WIll have be- In thi" line of business they have hadfarty year8' experience. and now 

The brooders are heated by hot water pipes (not come sufficiently hardy to do without. as the houses have 'Unequaled facilitie8 for the preparation of Patent Drawings, Speciti· 

steam) arranged as shown in Fig. 2. A stove with a are warm. As Mr. Howe's house holds 2,800 chicks cations, and the prooecution of Applications for Paten\.g in the United 
States, Cauada. and Foreign Countries. Me •• r •• nUDD & Co. 

circular water back (or boiler surrounding it) heats the every 10 weeks, his capacity is 14,000 per year, and aloo attend to the preparation of Caveats, Copyrights for Books. Label., 
water, which rises as it becomes heated, and flows these are raised on less than one-eighth of an acre of Reissues, A@signments, and Reports on Infringemcnts of Patents. All  

into the pipes, returning to the boiler near the bottom ground ; but it is customary to take a vacation in sum- bnsiness intrusted to them is donc with special care and promptness. on 

of the stove. Observe the way the pipes are arranged, mer. He has hatched about 4,000 chicks. some of very relU!Onable terms. . . , 
• • . ' . • A pamphlet sent free of charge, on appltcahon, contnmlng full informa· 

the first and last bemg together. thus evenly dlstrlbut- them sellmg for a dollar each, and IS now prepanng tion about Pat.euts and how to procnre them : directions concerning 
ing the heat. A tube, half an inch in diameter (A), is in- I to hatch 3, OOa ducklings. The cost of feed to produce Labels, Copyrights, Designs, Patents. Appeals, Reissncs, Infringements, 

tended to allow the escape of air in the pipes, and is one pound of chick is five cents, but the first pound is I Assignments. Rejectcd Cases. Hints on the Sale of Patents, etc. 

also a safety valve. It is attached to the hottest 9r I costly, as the expense of eggs, time of incubation, labor, . We also 8en<l,j're« of charge, a �ynop8is of !!'oreign Pa�n� Laws. sho
.
w-

h· h t ·  B '  k b '1 fill d ·th t i t . ta t 'te M Ho e does nearly all mg the cost and method of .ecurmg patents III all the prlDClpai countrIes 
Ig es pIpe. IS a eg or arre e WI wa er, e c. , are Impor n 1 ms. r. w 

of thc world. 
and connected with the lower pipe, to give pressure to . the work himself ;  but is sometimes assisted when very I MUNN & co., Solicitor. of' Patent., 361 Broadway, New York. 

the water The stove is in a pit, below the ground. I busy killing and dressing the chicks for market. He BRANCH OFFICE.� F Street, Washington, D. C. 
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DWELLINGS AT CADRIDGE, lIIASS. 

We give herewith illustrations of several comfort­
able dwellings at Cambridge, one on North Avenue, 
ereoted at a cost of about $7,000. It is elegantly fin­
ished. Another engraving shows a pretty cottage on 
Brattle Street., cor. Mercer Circle. Vost between $5,000 
and $6,000. All of these houses 
might be duplicated at a con­
siderable reduction from the 
above costs by omission of ex­
pense in certain parts of the 
interior finish. 

Another is a double house. 
pleasing in all respects. Cost 
about '7,000. 

... . . .  
About Plumbh.�. 

lady mentioned above is the occupant of a second 
story apartment in a south side :flat building. The 
plumbers were at work on the first :floor. At noon 
one day the plumbers were eating their lunch, and one 
of them had some Limburger cheese, which he was 
holding on a stick over an open fireplace. Naturally. 

JULY, 1 887. 
A lltlquarlall Dl8covery. 

An interesting discovery was made recently at Win­
chester Cathedral during the construction of the mon­
ument to hold the skeleton of Fishop Courtenay. A 
workman, on making an opening in the choir wall, ex­
posed De Blois' leaden coffer. in which that bishop had 

enshrined the bones of his uncle 
Richard, the second son of the 
Conqueror, who was killed by a 
stag in the New Forest. Rich­
ard's bones were thus preserved 
by King Stephen's brother, and 
the coffer. after some seven cen­
turies, remains perfect. The in­
scription denotes that the coffer 
contains the bones of Richard, 
but the words •• Beom Dux " lead 
antiquaries to believe that the 
coffer also holds the bones of 
Earl Beorn, nephew of Canute. 

• • •  
YOUNG lIIEN'S ASSOCIATION lIUILD­

lNG, lIUFFALO, N. Y. 

We find in a recent number of 
the London Building News a 
drawing of this structure. de­
signed by H. H. Richardson. 
The engravil ,g  hardly does jus­
tice to the architectural excel­
lence of the work ; but we repro­
duce it as given, on a reduced 
scale. 

Commoll Vllell oC 'Vood. III 
Ellgland. 

The mistakes made by people 
in speaking of plumbing work 
are sometimes painfully amus 
ing to the plumber. Nine wo­
men out of ten, when they smell 
a disagreeable and unpleasant 
odor in the house. are positive 
that it is sewer gas, and must 
have the health inspector or the 
plumber at once to determine 
its source. Some time ago a 
lady called at a plumbing shop 
in a fashionable residence part 
of the north side. She wanted 
the plumber to send one of his 
men to the house at once and 
get her diamond earring, which 
had fallen into the wash bowl 
and had been carried into the 
waste pipe. The plumber asked 
her if there was a trap under the 
bowl. but seeiog that she did not 
understand him, he asked her 
if there was a bend in the pipe 
below the bowl. She said there A DWELLING· IN NORTH AVENUE, CAMBRIDGE, MASS. 

More conversant with the liv 
ing trees, their characters anll 
habits,  than with their uses. tree 
planters may perhaps ha ve litt Ie 
interest in any detail of a sub­
ject somewhat outside their vo­
cation ; but apart. from the pic· 
turesque or garden uses of trees, was, and . .  supposed that the 

plum her had too much pipe, and, not wanting to cut 
it, he bent it. " 

This will not compare with the sagacity of the lady 
who suddenly discoverE'!d the prevalence of sewer gas 
in the house. It may be j ust as well to remark right 
here that there is not a woman in Chicago who is not 
an expert on sewer gas. She can sniff it where it is not, 
where it has never been known, and probably where it 
never will be, but she is lIure it is sewer gas. The 

the odor was somewhat stronger and. perhaps. some­
what more penetrating than usual. It was wafted up 
the chimney through the cracks and fissures and into 
the apartments of the family 011 the second :floor. 
Suddenly the lady came down and wanted the 
plumbers to come up and find where the " sewer gas 
was escaping." She said the whole house was per­
meated with it. The plumber was responsible for 
.. sewpr gas " in that house at least.-Snnital'Y Dews. 

there is sOllle importance to be attached to the uses 
to which trees can be applied art�r t!:ley have been cut 
down and manufactured for use. The oak. is the 
grandest and most historical of all our forest trees. It 
has long been associated with our national defense as 
the chief element in shipbuilding, but harder and 
sterner iron has robbed the oak of thi� sentimental 
element" and the glory of our • .  wooden walls " of Old 
Eng-lawl hilS forever departed. Now t he oak furnishes 

DESIGN FOR YOUNG MEN'S ASSOCIATION BUILDING, BUFFALO, N. Y.-H. H. RICHARDSON, ARCHITECT. 
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the builder with the best material for door posts. 'I· the timber is not of a specially useful kind. It is too soft, 

Wheelwrights find in it the best wood for the bottoms as indeed is the case with all wood that is the product 

of carts and wagons, and it makes the best of all of quick growth . Both the spruce and Scotch firs are 

wood fencing. Pollarded oak is a valuable element in of kindred quality, and are commonly employed in the 
the making of furniture, the knotted and intricately construction of outhouses and sheds, or rafters to 

designed surface making the most elegant of veneer- barns, and for temporary posts and rails, but, except 
ing for what is known as oak suites. where kept very dry, having only slight powers of en-

To the elm is attached a melancholy and weird inter- durance. If the pine tribes are to furnish the trees of 

est, inasmuch as it forms the small but solid inclosure the future, our posterity will find that in the matter 

in which dead humanity is placed. For commoner of useful woods we have left them but an indifferent 
uses it is valuable for the making of wheel stocks, as it legacy. Larch is superior in enduring quality to the 
is not so liable to split . and enables the spokes to be evergreen firs, and is therefore largely used as railway 
fixed with any amount of force. It also enters into the fencing and for ordinary estate and farm purposes. 

construction of wide fellies, such as are employed in Yew wood is valuable when employed for veneering-. 

wheels for farm carts and heavy wagons. It forms a It also makes most enduring gateposts. The maple is 

prominent element in the construction of that useful employed in the turning of bowls, and the bird's eye 

vehicle, the wheelbarrow, and the 
bodies of carts. It also enters into the 
construction of heavy bellows as 
boards, and in the form of seats to 
Windsor chairs it furnishes frequent 
means of rest to exhausted humanity. 

Ash is a very valuable timber, and 
is fast getting scarce. It is not one of 
the favored ornamental timbers, and 
therefore is now much less planted 
than formerly. A dearth of ash timber 
would be productive of great incon­
venience to many trades. Wheel­
wrights employ ash largely in the con­
struction of carts and carriages. It 
forms the best material for shafts, and 
is widely employed in the making of 
all kinds of tool handles, especially 
those used in gardening, such as 
li'pades, forks, shovels, hoes, etc. In a 
less interesting way it is used for 
butcher's blocks, and many other 
common l>urposes. 

25 

has considerable influence upon the character of the 
rock. Iron is, however, the most usual, and the one 
which forms the most typical sandstone. There is a 
great variety of color, from white, through gray, yel­
low, red, and brown, to black. 

Sandstones are of all geological ages, from the lowest 
sedimentary rocks to the wost recent. The older rocks 
are usually the most compact, and in general contain 
some feldspar grains, and freqnently a large quantity of 
clay, which gives them more or less of an argillaceous 
character. When sandstones are very hard, and their 
fracture harsh, and they contain small silicious peb­
bles, they are usually called grit. If the rock consist, 
not of grains of sand, but of numbers of pebbles 
cemented together, it is desig-nated a conglomerate, 
which is further subdivided into pudding stones when 

e pebhleB nre rounded, and breccia 

: "-=--: ...... ---
The beech is a noble tree in life 

perhaps the most beautiful and de­
corative of all forest trees, but its useii' 
in domestic life are not so varied as 
are those of some other woods. Beech 
is the chief constituent in the mak­

A DWELLING ON BRATTLE STREET, CAMBRIDGE, MASS. 

when they are angular. And as these 
pebbles may consist of any kind ot 
rock, there exists a considerable vari­
ety of these compound rocks, which 
are distinguished by the nature of the 
pebbles of which they consist. Sand­
stones are generally excellent materi­
als for b uildings ;  but, for this pur­
pose, they should be firm and uniform 
in texture, and free from iron pyrites 
or iron sand, which would, by t.heir 
rusting, not only spoil their appear­
ance, but render them liable to peel off 
on exposure. Many sandstones, es­
pecially those from the thick beds of 
what is called the new red sandstone 
(or from the variety of colors trom 
white to dark brown which it exhibits, 
the variegated sandstone), and which 
lies above the coal measures, are ex­
ceedingly soft when first quarried, but 
gradually become hard when exposed 
to the atmosphere. Others, again , 
especially those rich in clay, although 
compact and hard when freshly quar­
ried, crumble away rapidly on expo­

tmre. The durabilit.y of this class of 

stone depends, however, very mnch 

ing of the elegant cane bottomed chairs found in the 
parlors of the poorer classes. It is useful for gun 
stocks, saddle trees in heavy harness, wheel fellies, and 
wany of the lesser tool handles. Hornbeam is closely 
allied to the beech in life, but its uses are even less 
varied; Owing to its peculiar toughness it is often em­
ployed as cogs in mill gearing and in the construction 
of bearings, as its wear is regular and even. In 
another direction it administers to the employment of 
a section of the community -it makes the best of skit­
tle pins. 

The sycamore furnishes a peculiarly white, smooth 
wood, free from grain, and is used for the formation of 
curtain rings, butter churns and prints. For this latter 
purpose it is valuable, as it enables a finer design to be 
cut than does any other wood of home growth . 

The lime in life is for a time the means of diffusing 
sweet odors and sweet sounds when the myriads of 
bees are seeking for its honey treasures. After death i t  
enters into the production o f  other harmoniel'l, a s  i t  is 
largely employed in pianofortes, where its value is seen 
in a comparative immunity from those fiuctuations of 
contraction and expansion peculiar to most woods. 
Shoemakers find it also the 
most suitable material for 
their cutting boards, as it 
does not blunt the fine 
edges of their knives. The 
Spanish chestnut, also, is 
largely employed in the 
formation of sides for 
pianos, and at times is 
elevated as signboards. 
Formerly the chestnut was 
largely employed in the 
construction of principals 
and rafters for open roof 
churches, and is occasion­
ally degraded to the com­
mon uses of posts and rails 
for fencing. The grand 
looking horse chestnut 
does not furnish a speci ­
ally valuable timber, its 
wood being occasionally 
employed in the making 
of brushes. The birch, 
also, is employed in brush 
manufacture, aIld in the 
formation of hat blocks for 
hatters, also in the pro­
duction of toys_ In this 
way the tree becomes a 
source of pleasure to in­
fantile life and a terror 
to breeched boyhood . 

The fir tribes are pro­
ductive of noble trees, but 

maple for the manufacture of furniture. Acacia is very 
bard and durable, and makes good ladder ronnds and 
bottoms to carts. The poplars cut out good weather 
boarding, and are also employed in the formation of 
railway brakes, as the wood is woolly and tenacious. 
Walnut is valuable for the manufacture of furniture 
and gun stocks. Apple is used for wheel cogs, and the 
hard stems of the crab for beetle heads. Pear will dye 
black, and resemble ebony, and makes good walking 
sticks. The willow is famous for the production of 
cricket bats. The plum produces shuttles for weaving, 
and the cherry is used in the making of chairs. These 
are but a few of tbe many uses to which home raised 
woods are put , but for all our chief constructive pur­
poses we give the preference to foreign timber. -A. J). , 
The Garden. 

. . . � .  
Salld.COlle a. a Building Mat e rial . 

Sandstones consist of small grains, chiefly si lica, 
aggregated into a compact rock, the grains being ce­
mented together by various substances. Sometimes it 
is carbonate of lime, sometimes silica or iron, and 
sometimes clay. The nature of the cementing mass 

A DOUBLE HOUSE, CAMBRIDGE, MASS. 

upon the nature of the climate. Any sandstone which 
will bear exposure for some weeks, after being saturat· 

ed with a solution of Glauber's salt, may be considered 

fit for use. W. K. SULLIVAN. 
.. . . . . 

.Tapaoeae Tea. 

In the " Proceedings of the German N aturaiists' So­

ciety for Eastern Asia," held at Yokohama, Messrs. 

Kellner, Makino, and Ogasawara give some interesting 
details of the mode of preparation and composition of 
Japanese tea. They state that the preparation differs 
from that of Chinese tt'a, chiefiy in this : that the 

leaves are not intentionally allowed to ferment, but 

after moistening and cooling are at once placed in the 

oven ; and also that the prepared tea is not llavored 

with fragrant Howers. The amount of theine is from 2 

to 4 per cent ; of tannin, 17 to 20 per cent. The aque­

ous decoction contains chielly tannin, theine, and min­
eral substances. 

As is the case with all alimentary substances which 

are chielly valued for their taste and fragrance, chemi­
cal analysis gives but little indication of the value of 

tt'a for commercial purpose!!. The evergreen organs of 
the tea plant exhibit phe­
nomena during their first 
period of growth very sim­
ilar to those which take 
place in the leaves of coni­
fers ; and, like them, they 
retain, even when old, a 
large quantity of protein­
aceous substances and car­
bohydrates� It is true 
that, in consequence of the 
fresh formation of organic 
SUbstance, the amount of 
nitrogenous constituents, 
including theine, diminish­
es slowly and regularly, as 
also the soluble non nitro­
genous substances, while 
the fatty 'Constituents ac­
cumulate rapidly, and to a 
remarkable extent, appar­
ently in consequence of the 
formation of wax. The 
amOllnt of woody fiber in­
creases very rapidly during 
the first weeks, and after 
that remains nearly con­
stant. The greatest changes 
are t'xhibited in the com­
position of the ash ; the 
proportions of potash and 
phosphoric acid diminish 
very rapidly , while tho8f\ of 
lime, magnesia and oxide 
of iron increase. 
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HALL'S PATENT SHEATHING LATH. 

It has been said, and with a good deal of truth, that 
the public generally are slow in adopting new con­
struction and new lllethods. Architects and owners 
are too apt to run in the same groove, and neglect to 
make themselves acquainted with the various new 
articles of manufacture placed from time to time upon 
the market. Of course, it cannot be expected that 
every t.rumpery and unimportant invention should re­
ceive investigation, but tbere are not a few improve­
ments brought out in recent times of which the merits 
and advantages are so considerable that every archi­
tect and owner, in fact, every per�on building, would 
find it to their benefit to look well into. 

Just such an article is Hall's combined lath and 
sheathing, which is designed to supersede ordinary 
lathing. It consists of pieces of lumber, of any length 
and width, having a series of dovetailed parallel 
grooves running lengthwise. as shown in the cut. 'rhis 

HALL'S PATENT SHEATHING LATH. 

sheathing is nailed on to the studs or furring, and is 
then ready to receive the plaster directly upon it. 

The advantages of this new construction are several. 
First, it is cheaper. for it effects a saving of twenty·five 
per cent of the mortar and a good deal of labor in put­
ting on. A mason can put on as much as fifty yards 
more of mortar a day than he can on ordinary lathing, 
so that, if for no other reason, the fact of its being 
cheaper gives it a decided advantage. B ut then it 
makes a much more solid and warmer wall, the dove­
tailed grooves give a better clinch to the mortar, and, 
above all. it will not crack. 

The last advantage is one which. although it does 
not, perhaps, appear so obvious as 80me of the others, 
has, nevertheless. been proved to be a fact. No plaster 
job ever executed is entirely free from small cracks 
here and there, and with this sheathing. although some 
sl ight ones wight appear, they would certainly be less 
in number than with ordinary lathing. and this has 
been shown to be the case in many instances where a 
job has been executed by the/arne mason and with the 
same mortar on the two different lathings. 

But. beyond the very decided and important advan­
tages already pointed out, there are others of not less 
moment. Of these, the foremost is the great aid the 
sheathing lends in increasing the strength of the 
structure. It is especially adapted for ceilings unller 
floors, when strength and solidity are required, and 
for city ceilin/1:s 
a n d expensive 
buildings w h e r  E' 
cornice and cen­
ter·pieces are put 
up. It ties the 
joists firmly to­
gether. prevent.s, 
to a great extent. 
all warping and 
twisting, and stiff­
ens the floor and 
ceiling sufficient­
ly to obviate the 
necessity of bridg­
ing. 

Sheathing lath 
has e v i d e n t l y  
come to stay. Its 
use is every day 
increasing, and it 
will most proba­
bly, before long, 
be very gE'nerally 
employed. T h e  
manufacturer i s 
I. G. Jenkins . of 
Oswego, N. Y. , 
who supplies not 
only the sheath­
ing, but also the 
m a c h i n e s  f o r  
making it. 

• • •  
ALL who are 

interested in fire · 

of the most important structures in the city. The 
office and depot of the company are at No. 420 East 
Twenty-third Street, this city. 

• • • • • 
Red Gra nite. 

Near Assouan, Egypt, there are immense deposits of 
red granite, which furnished much of the material used 
by the ancient Egyptians in the making of obelisks 
and other monuments, which have since found resting 
places in various parts of the civilized world. The 
great obelisk of Luxor is now in the Place de la Concorde 
at Paris. Its height in the socket is rather more than 
72 ft. Another of these monuments, known as Cleopa­
tra's Needle, is a familiar object on the Thames Em­
bankment in J,ondon. There are several in Rome, and 
one in New York (in the Central Park). The enormous 
size of some of these monuments, cut out of a single 
stone, has made them the wonder of all ages ; more 
especially when the mechanical means at the disposal 

of the engineers of that era have been con­
sidered. An obelisk, still lying in an unfin­
ished state in the quarry of Syene, shows us 
how these great monoliths were quarried. 
The obelisk was cut out in the solid rock, and 
polished on three sides before the fourth 
was disengaged ; wooden wedges were then 
driven in the under side of the stone, and 
these were repeatedly moistened until they 
swelled sufficiently to effect separation from 
the bed below. From inscriptions and dia-
grams carved on some of the pedestals, we 
gather that the mode of tramport to Lower 

Egypt was by the Nile, the stoneR being loaded on 
rafts. They were then dragged to the place where 
they were to be erected on a rude kind of carriage 
made of logs, which was set in motion by large 
trains of men and animals ; they were finally lifted 
on the pedestals by means of an . inclined plane. 
The lastin� capabilities of Egyptian granite are proved 
by the sbarpness of the sculpturing on the obelisks, 
which in som e  cases was cut as much as 3,000 years 
ago. It is, however, a curious fact that the same 
stones when set up in London and New York have 
shown signs of decay within a very few years of their 
erection. 

. , . ,  . 

BE WISE IN YOUR SELECTION. 

If it is known that a business man does not insure 
his property, his standing is impaired with those of 
whom he asks credit. It should be so ; for no man 
should hazard property when by the payment of a 
small sum he can be secured against the ravages of fire 
or the damage by water. Successful business men re­
gard life insurance as of vastly more importance than 
fire insurance. Property may never burn, but death is  
sure to occur. 

It certainly pays to secure the best, when it can be 
obtained at the least expense. Th£- lEtna Life Insu­
rance Company, of Hartford, Conn. , through its con-

oj 
A NOVEL WEATHER VANE. 

A decided departure from the ordinary type of 
weather vane may be secured very simply by following 
the construction shown in the accompanying engrav­
ing. A hexagonal barrel, with sides of mirrors, is 
mounted on itR axis as shown, and a propeller or 
helix is connected with it at one end, whereby a rotary 

REYNOLDS' NOVEL WEATHER VANE. 

motion is imparted to the barrel by the action of the 
wind. Prisms are wired to the sides of the mirrors. 
which give to the rays a rainbow-like hue which is daz­
zling in the extreme. This contrivance has been de­
vised by Mr. R. B. Reynolds, of Stockport, N. Y. , 
and it possessE'S a novelty which will cOJlll11end it to the 
attention of those seeking something quite unique in 
this line. 

• •  1 • •  
The Richmond Weather Strip. 

The Richmond Weather Strip Company has just 
closed a contract with the Pennsylvania Railroad Com­
pany for the use of their improved car door weather 
strip on all passenger coaches on the main line and 
branches and all its leased roads . 

As the Pennsylvania. company is ranked as the 
highest authority in all matters of railway improve­
ments, it is only reasonable to predict that this valu­
able improvement will go into general use on the 
passenger coaches of all the railwb.Ys as an item of 
comfort and economy, which opens up a big future for 
the Richmond Weather Strip Company. and is a high 
compliment to t.he energy, skill, and business capacity 
of Mr. Frank Dennis, who has had the entire manage­
ment and control of the business from its beginning. 

" I  • . • 
Vegeta bles In Japan. 

The Japanese are almost vegetarians ; not so much 
from choice, perhaps, as from necessity, though the 

eating of flesh is, 
in a great degree, 
forbidden to those 
who are religious­
ly faithful. Fish 
is not among the 
prohibited a r t  i ­
cles of diet. Most 
of the flesh pre­
pared for food is  
for the infidel. In 
1 880, in the whole 
o f t h e empire, 
there were b u t  
36,600 head of cat­
tle slaughtered­
the half of which 
was used by the 
foreigner. Nine­
tenths of the food 
used consists of 
vegetables. Rice 
is the chief article 
·-beans, peas and 
sweet potatoes are 
largely consumed. 
A fourteen pound 
radish is very pop­
ular, and numer­
ous sea weeds are 
used as food.­
Gardeners' Mon. 

FULL plans, spe­
cifications, a n d  

proof buildings and building materials should be fa- servative management and successful busine�s, is 
miliar with the different kinds of hollow brick, porous giving to its patrons, upon its admirable plans (two 
terra cotta, flat arches, partitions. furring, etc. , manu- of which are copyrighted), the best results obtaina­
factured by Henry Maurer & Son. Their system of ble in the business. If you dE'sire to know of the 
iron beam protection by means of hollow brick has particulars of this company, and the peculiar ad van­
been adopted in the new building of the Equitable tages it offers, you will do well to adllmss it at Hart­
Life Assurance Society, the Potter building. and other ford, Conn. 

details, ready for 
the builder, of any of the houses illustrated in this pub­
lication, may be had on moderate terms at this office. 
Special plans and specifications for the erection of 
buildings of all grades are also supplied by us. Munn 
& Co. , architects, 361 Broadway, New York. 

Plans for the alteration and enlargement or improve­
ment of buildings are also supplied. 
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Superior Copper Weather Vanes 

1 

THE " AUTOMATIC " 
GILDED WITH PlJBE GOLD 

�DWII OU'IWt�B, CIVICI CIOBBIB, FINiALS, 1'1'0. 
Vanes made from any 

Drawing or Design on 
Short Notice. 

' : 'J)EXTEI\}I\OTHEI\S' EN� L ISH SH lNqLE. STA 1NS - : - BLIND AWNING FIITDRH. 
T. W. JONI8 , 

SUCCESsOR TO 
CHAS. C. BRIGGS, 

V. W. BA LDWIN, 

Removed from 213 Pearl 
Street to 

168 Front Street, 
Near Malden Lane, 

NE'W YO RK. 
Illustrated catalogue of over 250 desigus, mailed 
to any address on receipt of 8 two cent stamp, bnlf tbe postage. 

They ventilate a n d  
cool the room, giving 
free circulation of air 
a n d refreshing sbade, 
and d o n 0 t interfere 
witb the ordinary use 
of the hlinds. 

A ttachable to Olel or New Blinels. 

Sold by all the Hardware Trade and by 

ll'. O. NORTD &; {lO., Manufilduren, 
2'76 DeVOD.hlre Street, Bo.'oD. 

M ARBLE, Sole Manu­facturer of THE !(lIlK WBEN(lIi. 
The be.\s��� ���:��a�1 �::�teh�C�:::"t. B. 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 A rch i tects in the country 
during the past three or four years, and the colors are morc lasting than any other stain. 
The price is 7S cents a gallon for any color. We would advi se A rchitects to specify D exter 
Brothers' English Shingl e Stai n , and note the number on the Sample board s. Send for 
Sample Board s of Colors. D EXT E R  BROTH ERS, 5 S  and 5 7  Hroad Street , Hoston,  Mass. 

ALL OUR FURNACES ARE 

A BSOLUTELY 
Gas Jight 
Constructed with Simplicity & Economy. 

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

RegUlred Every Year to 
Put Them in Order • 

• • •  
Has tnore radiating surface than any Hot Air Furnaces 

mBcle. Every Joint Is a Steam BoUer Joint. Adapted 
for Heating Dwellings, Stores, ChurcbAS, School­
houses, etc. MANUFACTURED BY 

Klein Fu rnace Co., 
280 and 284 North Ave.,  R ochester, N .  Y .  

AIso Mfrs. o f  Economist Steel Plate Ranges. 
Klein's Steel Plate Tubular Furnaces. � See tMm and you will buy no other Warm Air 

Furnace. Evcry Heater Warranted. 

Architects, + Builders, + and + House + Owners 
Should use our Lead {lovered Electric {loD-

d ll ctor. and {lable. for circuits for Electric Call O� 
Bells, Annunciators, 'Electric Gas Lighting, Incan- • 
descent LIghting, or for communication between ResIdence and Y Stable, ete., and avoid the voo:ation and inconvenience of brokcn , _ leaky, or grounded circuits. Our Cables are moisture proof and can be em-

bedded in the plaster walls, while the flat cable Is specially adapted for arrang-

ing along the wainscoting, and staining to match. They are permanent, reliable, and economical. 

Standard Underground Cable Co .  
GENERAL OFFICES : 

No. 91 FIFTH AVENUE, PITTSBURGH, PA. 

Bftlleh omees • { T.lephoDfl Balldl.g, Cortl •• dt lit.. New York. 
• 189 But •• dllO. IStne&, ChlMgo. 

MANUI"ACTURBRS 01" 
The WARING ANTI-INDUCTION and BUNCHED CABLES, and 

ACHESON COMPOUND CABLE. 
For Telegraph, Telephone, Electric Light and Power, Underground, Submarine, and AerIal. 

Llgh& Leaded (lable. (CODtaiDlnC ODe or more conductora) Cor uae ID Douaea, or 
Cor cODDectiDC Re.ldeDce aDd Siable. 

All Work Guaranteed. Send for Dlustrated Circular. 

A DECORATIVE 
-A1m-: 

Preservative Paint 
OF GREAT VALUE. 

Worthy the at&eDtion oC Deal­
en, Bolidei'll, Practleal Paln'­
era, and {loD.umera In every 
aeCIiOD or the country. 

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

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

Presitimt and General Manager, 
Pro,ldence, B. I. 

&01&r %ro:o. 01aCl. 
This is a Cast Iron Casing, lin,ed with tin or galvanized iron, to 

prevent d i rect rad iation ot h eat in cellar ; four loose panel s l ift out, so 
as to give access to furnace for repair s or renewal, if necessary, with­
out disturbing the Hot Air Pipes ; it has sliding panels for feed door 
and smoke pipe to al low for expansion ; it has also a dust flue and flue 
door for Damper. We claim this to be the most com pl ete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room req uired and less expensive, besides the facility tor 
access for repai rs, without requiring, as in a brick set, so large a space 
to work i n . It is m uch superior to the ordinary sheet iron casing, 
both for d u rabilit.y and effiCIency. It is not necessary to remove the 
cas i ng or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 

Tha Laibrandt & McDowal l  Stova Co . , 
P H I LA D E L P H I A and S A L  T I M O R·Ea 
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WOODWORKING MICHINERY. ' 01  
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� J  
cri i " Ill 

Improved Chain Bed Plamer • •  1 

T H E  U I DE A L " 

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

SHARPLESS & WATTS, Patentees, 
BAKBB BUILDING, 

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

L. :atI:.A..N' A.SSE, 
DlPORTBB AND MANUFAC'.rURER, 

88 Madison Street, Chicago, Ill. 

ARCHITECTS' AND SURVEYORS' SU PPLIES. 
DrawiDIr Tool_, Papen, Tape_, 

(JaID_, (Jolon, IDk., etc. 

I.puna LEVELS for Ballden and TllIIIg. 
Illustrated catalogues Sent on Application. 

1 89 & 191 La Salle St. , 

(JHI(J"-GO,·ILL. 

Front & Omamental 

Architects, Contractors, Builders 
Should not faU to ezam1ne the merits of 

THE ORMII' IAIH IALAICE. 
I N  O LD  I'RAIIBS. IN NBW PRAXBS. 

Superior to WEIGHTS and CORDS. 
ORMSBY SASH BALANCE co., 

.. 2 UTIOA 8TREET, B08TO N ,  MA88. 
I 1 3  LIBERTY 8TREET, NEW YORK. 

ORNAMENTAL BRICK 
Brlck and Terra-Cotta fur­

nished from any design. 
Bricks for Arches ground to 

suit any radius. 
Equal in Qulility and Color to Philadelphia Brick. 

.u.1o:8 B. BB&&8 .t CO., 
WllmlnstoD, Del. 

_I '-'\ '- � ""l.� \ l : --
-v !  .- ,/ ,/  " 

c" � -_ 2:» )..� '- \ T "'"C:::, Jf 
::::' C ? P (R l U B E S  / .;.  � �)< ..,  :' \1 ,'C <"' Y  
-=-. �_- 'dq ....,S:: BR;'SS 1·� R.( � '-'> , t  � 

... tloD thll lt8per. 

RUTHERFORD'S 
METALLIC PAINT 

W A R R A N T E D  NOT TO 

FADE, SCALE, OR CRACK. 
RE(llJIRES NO DRYER. 

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

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

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

ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 

�LOUOE&TmEl. ZEl.ON �OEl.�&, 
C LO U CEST E R  CITY, N .  .. . 

SAMUEL R. SHIPL'EY Prest. JAMBS P. MICHELLON, Secy. 
HENRY B. CHEW, TM. OFFICE, WILLIAM SEXTON, Supt. 

6 North Seventh Street, P h i ladelphia. 

THE STAR VEN TILATORS 
A R E  S U P E R I O R  T O  A L L  OT H E RS .  

The ventilating area i s  greater than any other that i s  storm.-proo£ 
HANDSOME, N O I S E L ESS, D U R A B LE, 

STO RM-PROOF, S I M PLE, C H EAP. 

After competitive trial, have been adopted by the 
United States Government for their liglit houses in 
this district. Received the only Award of Merit at 
the Pennsylvania State Fair, 1886. Recommended by 
the leading Architects, and always adopted wherever 
it is put in competitIOn with any other for curing 
gassy and smoking chimneys,_ and ventilatil!g Fac­
tories, Light houses, Schools, Churches, Dye HouSCB, 
Cotton and Woolen :Mills, Cars, Residences, Bath­
rooms or Water-Closets. 

Prleea and opeelal dloeounto named on appUoatlon. 
:aa: :m � O :a: .A. N' T  • 0 0. ,  

GENERA L MANAGERS, 

Philadelphia, New York., Chicago, London. 

Barnes' Patent Foot-Power Machinery. 
Complete Outftts for Acj;ual Workshop Business. Lathes for Wood of Metal. Circular Saws, 

Boroll Saws, Formers, Mortlsers, Tenoners, ete., ete. 

OONTEl.AOTOEl.& AND BUZLDEEl.& 

who have no steam power can save themselves money and facil­
itate their business by using an outfit of Barnes' Hand and Foot 
Power Machinery. 'Ve have machines for ripping, cross-cut-· 
ting, scroll-sawing, mortising aDd tenoning, forminll' edges, 
grooving, gaining, rubbeting, cutting dadoes, and turnmg. 

Builders usc our Hand Clrcuiar 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 
stutr for drawers. boxes, etc. 

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

Read the FolloW'ing Letters from 

_. C��R!�lo�"F-:-L}ii��I��:r..e,-: and builder, Morristown, N. J., says : .. I 
months, and am much pleased with it. (0 miles through Inch boards. Have 

ratlbet:ing ; have rabbeted all jambs and sawed 

1882, says : •• A few days since. we had 
-.. _._-�.:..- store ; the steam power mill wanted 

my foot power machinery I made 
wages on the job." 

machines will be sold ON TRIA.L. The purchaser can --jfescriipti,ie test them in his own shop and 011 the work he wishes them 
• catalogue and Price List Free. 

No. 1 99-1 Baln .&., 
W. F • .t; .J"OHN 

C H AS .  E .  L I TT L E , 59":��!!T-
Sllver Medal OD Tools Awarded by Amer. Inst. 1886.. Medal " Superiority " for 

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

PATENT FOOT POWER MACH INERY ! 
THE LlTlST DB MOST IMPROVED. 

Scroll Saws, Circular Saws, Lathes, 

Morti8ers, Etc. 

T H E " A C M E " C I R CULAR  SAW, 
F O R  FOOT A N D  H A N D  POW E R ,  

IS SUITABLE FOR VARIOUS KINDS O F  WORK, I N  CU'r'fiNG-OFF, RIP­
PING, MrrRING, RABBETING, GROOVING , E'rC. HA.S POWERI'UL 

TREADLB MO'rION, MACHINE-CUT GBA.RS. ADJUSTABLE TABLE 
AlIID GAUGES, CIl'M RAPID AlIID IS EASY TO OPBBATB. 

P R I C E  Wlth Two 'J · lneh Saw_. m 4 0  0 0  
, BOXED READY FOR SHIPMBNT, \:p • 

L. A. GALYON, Contractor and Builder, Knoxville, 
Tenn., writes : 1 would recommend the Acme Clreular 
Saw to ull who run a Carpenter Shop without steam 
power. It is especially valuablefor RBbbeting, Groov­
ing, etc. With proper attention it will do the work of 
four to six men. 

.aehines on Trial. Catalogue Free. 

SENECI FAllS MFG. CO., 216 Water St. , SENECA FALLS. N. Y • 

JULY, 1 887_ . ! Of G c r m a n, gwiBs, and llra1lJ1D IT American make. Drawing " WE, Boards. T Squares, Colors, 
Inks, Trueing Cloths and 

Instrnmonts 
Papers, T h  u m b Tacks. 

Rules, Tapes, etc. 
• AI .... rt Levy'_ F_la Blue 

Hn�in8ors' 

8UDDli8S. 

P ......... P.pe .... ! THE BEST IN THE WORLD 

FROST & A.DAMS, 
IDlporlen, 

37 COR N HILL, BOSTON ,  
MASS. 

catalogue Free. 

Bibb's Celebrated Origin. 
BALTIKOBE 

FIRE-PLACE HEATERS, To wann upper and lower r(lnm�. The handsomest, mOlt eoonolDical 
Coal 8tovea In tbo world. 

B. C. B I B B  ... S O N  
Foundry Oftlce and 8aleArooms, 8. and 41 Light Street, BaJtlIIIOft't�d. IlABBL'BIZED BLATB IId'RIA "'-1.,. -

Patented September l5, 1885. 

Moorish Fret · Work, 
-OR-

INTERLACED WOOD-WORK, 
Spiral Mouldings and Balusters. 

C. S. RANSOM & CO., 
(JLEVELAND, OHIO. 

James N. StoDt, 74 Weat �3dSt., NewYorkChy; 

EsTABLISHED 18M. 

DEVINE'S STEAM BOLER WORKS, 
Harine, Locomotive, Tubullir, House, and 

G R l l l H O O S l  B O l l l R S .  
WROUGHT IRON HOT W ATEB BOILERS 

A SPECIALTY. 

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

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

P E T E R.  � E V' ::E N' :m .  
387 S. OANAL ST., OH ICACO. 

AUT�MATI� 
A I R  V A L V E. 
For STEAM COILS 

and RADIATORS 

Direct aDd ladlreet. 

Moet S i m ple and 
Reliable AIr  Valye 
Made. Nothln. to 
C et Out of Order. 
Hae No Moyable 
PIece. No Loo_e 
T h i m bles to FI, 0". 
EYe,., Valye Is Tho ... 
Ouahl, Teeted , and 
Warranted to C lye 
8atlefaotlon. 

Thos. L. McKeen, 
KA8TON, PA. 
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THORN SHINGLE & ORNAMENT CO. ,  
SOLE MANUFACT URERS OF 

T h e  Best and C h eapest M etal l i c  R oofi n g  
�ILES A.D SRI. aLES 

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

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

mHORN'S PATEN'f ROOFIvG and lIrALL TILES the most perf!lCt and Unique Rooft Gable, Tower, and Wall covel'ing, 1 11 " , �et produced m metal. On the rooI In appearance they are like terra 
cotta earthen tiles, and are better, and half the cost. Four ( designs or sizes are made. 

All the above goods are packed a square to the box and de ivered f. o. b. cars In Philadelphia. 
For particulars, price lists, etc., address � 

Tborn's Patent Rooling Tiles. THORN SHINGLE & ORNAMENT CO. 12th &; CaUowlllll Streets, Philadelphia, Pa. Horseshoe Spring.Lock Shlngle. 

------ -------------. ----------------------- ------------------

WOODWO R K I N C  
M ACH I N E R Y .  

No. 2 Pon,. Planer. No. 2 Saw Table. NO. 1 Varlet,. Moulder. 

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

ROOF I N G  + SLATE.  
The AM ERICAN BANGOR SLA.TE CO., 

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

Address correspondence to J. EDGAR MITCHELL, See'" and Tnas., Allentown, Pa. � 

W O O D  WATE R P I P E. 

(Iron Beam Protection. Patented June 3. 1884.) 

H E N R Y M A U R E R & S O N ,  
MANUFACTURERS OF 

FIRE-PROOF MATERIAL i 
Of every de&crlption. Hollow Brick made of Clay for 

Jo'lat A rche., Partitions. Furrln", etc. Porous , 
1'errs Cotta, Fire B.oickll. etc., etc. 

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

Office and Depet, 420 East 23d St., New T,ork' j 
WORKS, PERTH AMBOY, N, J. ------------

W O O D  W 0 R K I N G  I 
MACHIIIERY FOR 

Cllalr, Furnitu .. e and 
Cabi net Mill., Pattern 

IUakers' Ulle, etc. 
-:::��=== Ronstone Machine Co. 

48 Water St., Fitchburg, Ma.s. 

l'l1''''''W\'''''''---� 
� "\ , "\  ' - ........-- -

LI"htnlng and Green River Screw Plates. Bolt C:utters, 
���e

d
.;�:.re�

e
¥lr�

r
V1���t��

h
��oE.':.�

c
t:."Jl,.I§:��"g 

Tool.. Send for Price List C. -

Wiley &: RUllllell ltUg Co., Greenfield, "Ialls. 

LEGS &; ARMS, (ARTIFIOlAL) WITH RUBBER HANDS AND FEET. 
fteKolt1l'&t1Iral, Comfol'table .ll Dur&b1e, 

Thousands In Dally Use. 
JVl.itJ1II'-.Nnr l'attlltl .ll Importu.t Impl'OVllIItIltl. 

1-11''''b1lliio U. S. Gov't Manufacturer. 
III.Parnphletof ,60 Pages SENT FREE. 

A. A. MAR.KS, 
701 Broadway, New York City. 

����?RUSHI 
.titute. A leJ<\timkle artists' and® 
draughtsmen'. tool. Applies color by Ii jet of air. Greatly economizes time 
in mecbanical. engineerinlC and archi­
tect,ural drli

u
htlnll. Send for de-

8G�:.o .. n8RAuISt.?lt!'c'k'0��lr.i.CO. 

IronandTin Roofing 
FOR 

F I N E  D W E L L I N G S . 
Handsome, Light and Durable. 

MA.!IUF ACTURED BY Galvoloadod ] Kalamoinod Iron 
C U S H MAN B R OS .  & CO.,  

BosTON, MASS. 8END FOR CllR<JULAR8. 
All Shade. Rnd Upl,olatery Gooel .. at 

BOllom I-rice •• OlBce, No. 18 Penn Bldg. Pittsbu rgh, Pa. 

O::E...A.R.:B:' S 
Ventilating, Drying, and Exhaust Fans. : 

M·Page Catalogue Free. ; 
GEO. P. CLARK., Bolt .1, WladlOr Locke, Ct. 

� .. ;;;;�jllI==II��=-�
I

Ad8P�d 
:. t o  t h e  

lI � e s  o f  A rchltects, Builders, 
Contractors, C a r  -
p e n  t e r 8, }I'armers, 
and others. Simple In c o n st r u c t i o n. 
�'urnlshed with or 
w i t h o u t  comps .... 
Will c o  v e r more I points than any low-
f��

c
�!.":l�'f.

en
�b� ! 

s h 0 r t distances It i 
will do a l l  that I s ' 
required of an ex­
IJ
enSive instrument. 

a:cl''ii,!l:,��1st:����
ar 

.JOHN W. HARMON, Mall llf'aetorer, 
86 Haverhlll 8t., Booton, Ma ... 

E. &: H. T. ANTHONY &: CO., 
691. Broadway, N. Yo 

Manufacturers and Importers of 

PHOTOGRA PH IC 
I NSTRU M ENTS, 

Apparatus and Suppl ies, 
OJ!' EVERY DESCRIPTION. 

Sole Proprietors of the Patent 
Detective, Fairy, Novel, .. nd 
Bicycle Camel·o s. and the Vele­
bl'oted Stan ley Or,. I'latell. Amaleur OUI/l' 8 In Jll'eat varie­
ty from t9.00 upward. Send for 
Catalogue or call and examine. 

IT More than Fortll Y<an B8t4b­
I .. hed in til .. I .... oj burinuB. 

BB & .A.:aL%.�:IiJ� 108'7. 
L. d:) X. ;r. � ::B  Z T ::EJ, 

-MA.NUJ'ACTURERS OF--

E DC E  TOO LS A N D  M ACH I N E  K N I VES, 
COOPERS', CARPENTERS' AND I!JRIP TOOLS, ele., PULL LINE CHISELS, 

3 1 4  EXCHANC E STR E ET, B U FFALO, N. Y. 
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Shimer's Variety Moulder, with 
Surface Moulding Attachment. 

• • • •  

FOR SINKING 
panels with pattern guided by pin that automatically takes i ts  pOllltion when you 
start the Machine, and drops out of the way when you stop it. The Cutter in the 

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

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

ROOFING TILE. You nel1er tire of flo. make up of tl.ts 1Jla�hine, which 1,s as simple aM ejfectifJe as 
it is durable. 

Bricks, Tiles 
-- A N D --T erra Cotta. 

RECENTLY P U B LI S H E D  
A PRACTICAL TRE ATISE O N  THE MANU­
FACTURE OF BRICKS, TILES, TERRA COT­
TA, ETC. Including Common, Pressed, O r­namentally shaped and Enameled Bricks, 
Drain Tiles . Straight and Curved Sewer , 
Pipe!l, 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, temperi ng, and 
moulding the clay into shape, drying na­
turally and artificially, setting and burn­
ing, enameling in Polychrome colors, 
composition and application of glazes, 
etc .• including full detailed descriptions 
of the most modern mach ines, tools. 
kilns, and ki ln roofs used. By CHARLES 
THOMAS DAVIS. Illustrated by 228 en­
gravi ngs and 6 plates. 8vo, 472 pages. 
Price $5.00. 

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

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

� An lnustrat d Cinmar. containino the full 
TatJle of Oontents of thiB impor tant book, wiU be Bent 
free Itnd free of pnBta[le to any one in any pan of the W • • •  jd who wlUfurnish us with hill addrll38. �OU" Znrlle Catal{)gue nf PrncUcal and .scienti­
fic B mks, 96 paaes 8t'o, and 00'1' other CataZooues and 
Of,rcu.!.ars. the wh'lZe to�ether cnver/,ng every Bmnch 
of Science applied tn the Arts, sent free and free of pOBtaqc to anyone, in any pal't of the WO'I'id, who WfU send us hill addre88. 

Reversible Cutters for any shape of mould made to order. and warranted to cut free and easy 
For Circulars and full information. addre..-.s, 

• 

S.a..:aa:UEL .... S�ZlY::mR., 
IIANlJrAClTIJIlER of the SmnER ClIJTl'ER HEADS and SPEtlAL WOODWORllING l1I!ClDINERY , 

M I LTO N ,  
. 

P E N N .  

r�·EijsoiR-EDlJcrNG-vALVE � @ �ES SATISFACTION WH EREVER USED l OFFICE 2.2. CENTRAL ST. BOSTON. MASS. ...................................................................................................................................... -1 

JULY, 1 88'7. 

"BUILDING" 
--AN--

Architectural Weekly. 
Publ ished Every Saturday, 

Devoted to Architecture. Enl!'ineering. Furniture, 
Decoration, and Ornament. 

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

--;0:--

M O N T H LY N U M B E R .  
A special featuTe of thcse numbers will be Small 

�:t!i�!�r)' 
alld cn), Housell, with plans and 

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

--:0:--

N E W BOO KS. 
Improved Plumbing Appliances. By 

J. PICKERING PUTNAM. Architect. This work was 
printed last year in serial form in .. BUILDING .. 
and has since then been carefully revised oIid 
brought out in book form. as beinl\' worthy of more 
permanent form. With 91 illustratIOns. One octavo 
volume. cloth. price. $1.50. 

Architectural Studies. 
'Vol._ xx. 

JUST P UBLISHED, PA RT 6. 
$500 to $2,500 Houses, giving perspectives. ele­

vations and plans, with speCifications, bills of ma­
terials and estimates of cost. One Paper Portfolio. 12 plates, Price. $1.00. 
PIf':'EII· House. 

II.- 700 • 
III.- • 
IV.- • 

V.- 900 • 
VI.-$l,OOO • 

PLATE. 
VII.-tl.000 House. 

VIII.-$I.000 • 
IX.-$l.200 • 

X.-$I,500 
XI. -$2.000 

XII.-$2,500 

P.A.R.T 7. 
INTERIOR WOODWORK 

-J'OR-

HO USES OF MOD ERA TE COST. 
Olle paper, portfolio, $1 .00. 

Plates XIII and XIV.-Two China Closets with 
details. XV.-Parlor Mantel, with details. XVI.­
Book Shelves, w i t  h details. XVII.-Staircase 
Screen. with details. XVIII.-Two Bedroom Man­
tels. with details. XIX and XX.-Entrance Hall 
and Staircase. with details. XXI.-Bathroom. with 
details. XXII.-H a l l  Fireplace, w i t h  details. 
XXlII.-Library Bookcase. with details. XIV.­
Dining-room Mantel. with details. 

P.A."RT a. HENRY CAREY BA.IRD & CO., 
Industrial Publishers. Booksellers. and Importers, 

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

Vogdes' Architect'. and Builder's Companion. 
A New. Enlarged, Revised. and Corrected Edition. S 

STORE FITTINGS. � LIST OF' PLATES.-Plate 25, Counter and §_. Showcase. with Details ; 26. Detached Case. with 
10 Details;. 27. Wall-shelving. with Details ; 28 ..... Telc-

phone UlBC. with Details ; 29. Counter for urug­-< gist. with Details ; 30. Wall Cases. WIth Details ; 31 (ii' Two Counters, with Details; 32, .Two Detached :Il Cases, with Details ; 33. Prescription Counter with S, DetailS; 34. Perfumery Case. with Details ; 3.5. Wall 
� Shelving, with Details ; 36. Cashier's Desk. with 

THE ARCHITECT'S A N D  BU ILDER'S � Pocket Companion � 
AND PRICE BOOK.. .:s 

Consisting of a short but comprehensive Epitome � 
of Decimals. Duodecimals. Geometry. and Mensu- .c 
ration ; with Tables of U. S. Measures. Sizes • .s 
Weights, Strengths, etc . • of Iron. Wood. Stone, I;!l 
Brick, Cement, and Concretes, Quantities of Materi- Q) 
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 Val uing Brick and Brick Work. 
Stone Work, Painting. and Plastering, with a Voca­
bulary of Technical Terms. etc. 

By FRA N K  W. VOGDES. ARCHITECT. 
INDIANAPOLIS. IND. 

STEAM HEATERS 
-AND-

Steam Heating Appliances, 
Manufactured by 

Globe Steam Heater CD" 
North Wales, Pa. 

Details. One Paper Portfolio. Twelve Plates, � Price, $1.00. r A M08t Com_P l_e
_
�o:

W
_

or
_

k of Detai ls. 

:= :M:OD::EJB.N � A r ch itect u ral  P ract i ce.  
--:0:-­
l.'\To. �. 

Enlarged. Revised, and Corrected. In one volume. 
368 pages, full �ound. in pocke� b<!ok form. $2.00 ; 
bound in muslm, $1.50. By mall, free of postage. to any part of the world. 

HENRY CA.KEY BA.IRD & CO., 
Industrial Publishers, Booksellcrs. and Importers, 

810 WALNUT ST., PHILADELPHIA., P A., U. S. A. Black Diamond St��l nom� Fnrnac��. 
A Lar[e Conntry Honse in Detail. 

By B R U C E  P R ICE, A rcht. 
This numbeT contains twenty-four 12x15 plates 

and full specifications illustrated by woodcuts and 
diagl'ams. One Large Qual'to. 121(15, Boards. 

A Great Rep08ltory of Practical and 
Sclelltitic Illformatioll. 

One of the Fullest, Freshest. and Most Valuable 
Hand-books of the Age, Indispensa1.>le to 

Every Practical Man. ,Jut Ready. Price '8J':'V!.Yl�tB&e to -y add.eN In 

The Techno-Chemical Receipt Book 
Containing Several Thousand Receipts. covering 

the LaLCst. most Important, and most Useful Dis­
coveries in Chemical Technology. Rnd their Practi­
cal Application in the Arts !,nd Ind!lstries. Edited 
chielly from the German of Drs. Wmckler. Elsner. 
Heintze, Mier�inski. Jacobsen. Koller, and Hein­
zerling. with additions by William T. Brannt. 
Graduate of the Royal Agricultural College of 
Eldena, Prussia. and Willia m H.Wahl. Ph. D . (Heid.). 
Secretary of the Franklin Institute. Philadelphia. 
author of " Galvanoplastic Manipulations." Illus­
trated by 78 engravings. in one voloume, over 500 
pages. 12mo. closely printed • . containing an im­
mense amount and a great variety of matter. Ele­
gantly bound in scarlet cloth, gilt. Price. $2.00. 
Free of postage to any address in the world. 

W' .A ei'l'C'Ular of 32 pages, ,howino thelUlZ TabZe 
of contents of this important Book, Ben by maiZ, 
free nf pnst<loe to any one in any part of the WorM 
wlw wiU furnillh hiB address. 

HENRY CAB E Y  BA.IRD & CO., 
Industrial publishers. Booksellers. and Importers, 

810 W A.LNtJT ST •• PBILA.DELPBIA. P A., U. S. A. 

ALL SIZES. 

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

noyance. SUl'c prcvcn-

tlvc from firc caused 

by hot IIshes. 

Patented and Manufactured by 

The ��haen He�ter 
�d �tan �o. 

PORTA.BLE and 

BRICK SE'r. 

C o m m o n  S e n s e  Clinker­
Crushing G rate. Great sav­

Ing of labor and fuel. 
Perfect Dump. 

Office and Salesroom 

1 � Harth Eleventh �L 
Philadelphia, 

Price, $5.00. 
--:0:--

A rc h itect u ral St u d i es. 
VOL� I_ 

One Large quarto Vol., Clotl:Ji, Price $5. COlltah.lng 60 larlte LUholtraphlc 
Plates, treatlllg on the '01. lo wlllg Su bject •• �AR� L-L.OW CO�T H O USES. includinjr prIze designs. With elevatIOns, plans. details speCI­fications. bills of materials. a":d estimates <If cost. 12 large (llx14) plates of practIcal designs. costing 

from $500 to $3.000. .PA HT H.-STORE FRONTS AND INTERIOR DETAILS. ]2 plates and descriptive letterpress. PART I.lI.-STABLES. Containing 12 plates of Stables, suitable for village lots, ranging in cost from $300 upward. PART IJr.-SEASIDE AND SOUTHERN H9USES. 12 plates of designs for Cheap Houses. With ample verandas. suited to a summer climate. Average cost, $1.500. PART Y: -OUT-BUILDIN'GS. Containing 12 pla� of desI(!'11s of Small Stables. Summer H ouses. PaVliI(,ns. Privies. Fences. Gates. ete. Each o� these parts may be obtained separatel when !ieslred. Paper portfolio. 12 plates and dl. scriptIve letterpress, $1 each. 

W. T. COMSTOCK, Publish er , 
2S WARREN ST., NEW YORK, 
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'V :mNT:I:L A T O �. 
Patented May �tb, 1886. 

EVERY VARIETY OF 
PLAIN and FIRE PROOF 

For Bulk Wlndo,v8. 

la'C"U,:DINC �AP:mB., 
ASBESTOS PAPERS, 

W.terproof and IDodorous Papen, 1"lalD and (JoRa­
K.ted C.rpet Llnl..... Deadenlnc Felt.. Doolin. Ma­
teria", Tarred. Board, doe., doe.. 

Two and Three P ly 
Keystone Prepared ROOfing 

Send for Samples and Delivered PrIce List . .  B." 
H. F. WATSON, Manufaotu'r, ERIE, PA. 

Dally Capacity or MIUe, 60 Tone. 

Adapted for Dwellings, Stores, Hospitals, School Rooms, Of­
fices, Public Institutions, &c., allowing ventilation without , 
draught. Simple and readily adjustable. Mal!l�factured and 8Qld, 
KIwle8ale and Retail, also Patent Right for sale for States, United 

States or Canada, address I T. T. COHEN, 2 1 1  SO. 13th St., PhiJa .• Pa. : ESTABLISHED 1843. 
JOHN WHEELER, CARPENTER and BUILDER 

Manufacturers of 

, Stablo Fittill[S and Fixtnrus, -OF-ORNAMEN TAL RUSTI C  I MPROVED and PATENTED 
'VVo�:a;.. 

Medal8 .. rom Amerlean In8UUl1e, 
And other Associations. 

IRON, BRASS, BRONZED and NUlKEL-PL!TED 

POULTRY YARD APPLIANCES, ETC. 
P. O. Box 140. Cleyeland St. ,  O rang .. , N • .I. 

Low estimates furnished to Architects, Builder>:, 

Manufacturers and Dea!ers i� Parquet and Inlaid 1 C FOXWELL JR. & CO. Floors, Wamscotmg, Etc, • " , 
ir. D'C'N"FEE cAt CO.! Mantels in Wood, Slate, and Tile, 

Wood Carpet and Weather Strips 
ArUstic Oven Fire-Places and Avvnrtenances OF ALL KINDS, I 

l02 Wa8hlngton Street. - - CHICAGO. SHOW ROOMS : 601 Ind 609 Pllllaan BuUcIlng, SEND FOR C .• TALOGUE. 
}'actory, 2().l to 212 South Clinton Street. C H  ICACO, I L L. 

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

For Builders, Interior Decorators, Furniture Manufacturers, etc. 150 Designs. 
Patent Papyrue Center Plece8 and Ornamenta. 

Send 50 cents for board with 12 samples, $6 for board with 100 samples. Cat­
Illogue on application. 

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

r�EO S OT� 
\)�o O D  S TAl N S 

F O R S H I N G L E S ,  
C L P. P B O A P, D S  F E N C E S , E T C  
SAM � CA B OT 
., I L. B'y S T R E E T"  

O K . B O S T O N 
S [  N D  f O R  C I R C U LA R  

Carpenters, Masons, etc. 

Catalogue Mailed on Application. 

SAM U E L  S. BENT &. SON ,  
No. I I I  Chamber. St., New York, N .  Y. 

FZFl.ST-OLASS PARQ��!PATE!:LOORS BIAT!IG I���I��I The only Wood FlOOring made on the correct principle, being laid with 
perforated metal tongues so that Floors of any thickness from � inch up 

APPABAT1JS� 
can be laid and blind-nailed. J B.EYl\TOT DB � SON Butcher's Boston Polish Is the best ftnlsh for Hardwood Floors. For sale •• � , by agents in all large cities. Full information on application to 

THE BUTCHER FLOORING CO., 
I 7 1  Tremont Street, B OSTON, M ASS. 

MORSE ELEVATOR WORKS. 
MarSHI Williams &: C a .  

Successors to CLEM & MORSE, Passenger BUILDERS OF ALL KINDS OF 

" freight ELEVATORS 
Send for Circulars. 

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

PHILADELPHIA. 
NEW YORK OFFICE : 108 Liberty Street. 

PASSE N C E R  E L E VATO RS, 
MANl1FACTl1RED BY 

B O W  A R D  I R O N  W O R KS, 
::S "O' F F .A.. L O .  N _  Y .  

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

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

PASSENGER aDd FREIGHT, 
MANUFACTURED BY 

L. S. ORA. VES & SON, Rochester, N. Y. 
BRANCH OFFICE : 46 Cortlandt Street, New York. 

Thirteenth and Filbert Streets, PHILADELPHIA, PA., 

-MANUFACTURERS OF-

Steel Air-Tight Furnaces, 
KEYSTONE 

STEEL FURNACES. 
BRICK-SET and PORTABLE. 

For ..d nthracite 
and Bituminous Coal or Wood. 

Our heaters are strictly first-class, made of the best material and workmans�ip, 
and are supplied with the Reynolds' Shaking Grate, the bes.t labor and. fuelsavmg 
appliances. They are absolutely GlI:s, Dust and Smok� Tight. C?o�mg �Hnges, 
Low and Half-low Grates, in great variety of styles and SIzes, DescriptIve Circulars 
sent free to any address. The trade supplied. 

Special Offer 
To the proprietors of Plan i ng M i l l S, Sas h ,  Door 
and B l i n d  Facto ries and wood-workers general­
ly. U po n  recei pt of busi n ess card we w i l l  sen d  
you a copy o f  o u r  special " Planer " catalogue, 
now on press and wi l l  soon be ready for del ivery. 

C O O D E L L  & WAT E R S ,  
303 1 Chestnut Street, 

P H I LADE LPH I A. 
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mNTS TO CORRESPONDENTS. 
NalDe. and Addre •• must accompany all letters, or no attention will be paid thereto. This is for our information, and not for publication. 
Re.erence. to former articles or answers should give date of paper and page or number of question. 
Illqulrle" not answered in reasonable time should be repeated; correspondents will bear in mind that 8omt' \ln�\Vcr8 require not a little research, and, thol1�e "'e eudeavor to reply to all, either by letter or ill Llli. department, each must taKe his tum. 
Special Wrl"en luCorlDa&ioll on matters of personal rather than general interest ::annot be expected without remuneration. 
Sclen,lltc AlDerlcall SUI"plelDe .. '. referred to may be had at the office. Yrice 10 cents each. 
Book. referred to promptly supplied on receipt of price. 
Dlneral. sent for examination should be distinctly marked or labeled. 

(1) E. A. H. says : The inside walls to 
the basement of my house are rough brick, and damp­
ness from the earth outside comes through. Is there 
anything I can put on thE' walls to prevent it ? A. Rake 
out all the joints and clean the wall thoroughly ; then 
plaster it carefully half an Inch thick with a mortar 
made of Portland cement one part, sand one part. To 
be applied in a dry time, when no water is coming 
through the wall. The mortar is held up by the wall, 
and any considerahle thickne8s of mortar tends to drag 
itself oft' by its own weight. The more the mortar is 
worked into the joints, the better. rhe cellar bottom 
ma y be covered with same material, but should be two 
Inches thick. 

(2) J. F. L. -Water meters are read in 
the same manner as gas meters. The 1st dial is cubic 
feet up to 100 ; 2d dial is cubic feet by 100 for each 
figure'; 3d dial 1,000 cu bic feet for each figure, and so 
on to the 6th. each dial indicating 10 times the amount 
of the whole of the preceding dial. Always read the 
figure behind the index in the direction that it moves. 
The index hands alternate to the right and left in their 
motion, to accommodate the plan of gearing. 

(3) L. S. says : (1) I am about to build 
a small dwelling house, and am at a loss to know 
whether to build of brick or frame, and whether to use 
brick or stone for a foundation. Location high and dry. 
faces north, and is exposed on all sides. A. The best 
material tor the hOUde is brick ; fOllndation of hrick or 
stone, whichever is cheapest in your place. 2. How can 
I heat an attic room, from a lower room used as a din· 
ing and sitting room? I thought of using a register, or 
allow the pipe of stove run through ceiling of lower 
room, and use a drum in the upper room. The upper 
room is to be uoed as a �Ieeping room. Which would 
be the better of those two ways of heating? A. Heat· 
ing the upper room by drum is effective and economical. 

(4) R. K. T. , of Unadilla, N. Y., asks 
if he shonld use pure cement or cement and sand, and 
in what proportion, for a chimney cap. A. URe good 
Rosendale cement, one to one of sand, or Obelisk Akron 
cement, one to one, and we should prefer to use the 
latter at the same price. The cap i8 formed on the top 
of the chimney in a wooden mould previously made, In 
accordance with the reqnired design. In using Rosen· 
dale, care should be taken to mix it np with about 33 
per cent of its own weight of water, and about 25 per 
cent if Obelisk Akron is used; the latter is the quickest 
setting, and in the proportion of one to one is slightly 
superior to Rosendale.-The tallest chimney in the 
world is not the ('.erman chimney, so widely qnoted as 
such, bllt Townsend's chimney at Glasgow, Port Dun· 
das, Scot lund. which rises 454 feet from the ground line 
lind is some 18 feet higher than the great chimney at 
Metternich, Germany. ' 

(5) A. D. T. , of Wheeling, W. Va. , sub­
mits a sketch of a cottal:" in perspective, accompanied 
by a plan, and is ambitious. He desires to become an 
architectural draughtsman and wishes advice as to how 
to proceed. The sketch is rather faulty in its per· 
spective, the point of view not having been well chosen. 
Would recommend Mr. F. A. Wright'8 book on archi· 
tectural perspective for beginners, which can be sup· 
plied from this olllce, aiso ..  Building Superintendence, " 
by T. M. Clark, and Rivington's Notes, or Leddon's 
Notes on Building Construction. Learn to draw and 
sketeh free hand in India ink. Never task the patience 
and time of 'UI editor by sending to him a pencil 8ketch. 
Even working drawings are now made in i nk, and none 
other are acceptable. No scale nor elevations are fur· 
nished with the drawings, so that we have no means of 
verifying the correctness of the quantities which are 
given. 

(6) A. W. H.,  architect, of Westfield, 
Mass. , sny .. : I have some redwood shingles that when first 
put on th" sides of buildings, oiled first rate, but after 
they had been on a short time they would turn, some 
dark and some light colored. Is there any way to over· 
come this? We believe not. Water from a redwood 
shingle roof will be almost black owing to the coloring 
matter in the wood, and yet this water will not .tain 
the whitest of clothes. It is said by those who have 
used it to be the best water in which to wash clothes 
that was ever known. The only remedy for the dis· 
coloration of the shingles in spots is to use great care 
in the selection of the wood from which the .hingl"" 
are made. Young redwood trees, known by their darker 
color, will stain in spot., but wood from old trees will 
make a shingle that will be comparatively uniform in 
color. We believe, however, that it the bhingles were 
impregnated with paraffin before laying, no discolor· 
ation would enSile, for that would make the shingles 
impervious to water. We do not know, however, 
whether it has yet been tried. 

(7) H. E. W., of La Crosse, Wis. , asks 
for a method of making tar and gravei or composition 
roofs. Cover the board roof with thin, soft, spongy 
straw paper used In making paper boxes, which come. 
in rolls. Lay in course up and down the roof, and lap 
(lver, then spread on several coaLings of the following 

(Oontinued on page x.) 

Any peraon haVing a MW in1J6fltion may, without charge, 
COR8Ult MUNN .t CO., Scientific American 0jJlce, 
361 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of Inatroc· 
tiDM relating to Patent, 8ent free. 

" A  new edition of Trautwine's Civil Eru;neers' 
Pocketbook Is now ready. There are many Improve­
ment.s, Including additional tables for Kutter's formula, 
a new table of foreign COlDS, etc., etc." 

60,000 l!Jm6r8Qn'8 �887 r::w- Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smltb '" Co., Limited, Beaver )'alls, 
P&., U. S. A. 

Wanted-A locomotive draughtsman. Must be a first 
class mao. WrIte " L.t" care of 6 Hanover St., Boston, 
Mass. Give place. worked at, age, and pay wanted. All 
letters will be anowered. 

JI'or Silk-One 100 H. P. Buckeye E'ngine.-On ac· 
count of our putting In it 300 H. P. Corliss enlllDe (J uly 1) 
we oft'er for .... Ie a Buckeye engine, IOU H. P., In ./Int ., .... 
ord... Can be seen running at factory of Seabury '" 
J obn.on, East Orange, N. J .  

Electric Mats, Burglar Alarm, under Carpets. Only 
Security. (Thieve. remove panel or Illass. Old .Alarms 
worthies •. ) Invaluable. Stores, omces, Door Open. 

S. S. Applegate, Camden, N. J .  
All Books, App., etc. cheap. School o f  Electncity, N.Y. 
Stationary and boat engine., boilers. Best and cheap 

est. 1 to 10 H. P. Washburn Engine Co., Medina, Ohio. 
Water power and mill ·oiite on the Little Elk, at North· 

east, Md., half way between Philadelphia and Baltimore. 
2i> feet fall. The old Crawford. M'Il J1I'OIl<f't!I. Plenty of 
stone and timber for buildinK uses. Must be sold to ciose 
an estate. Can on or addre.s John M. Simpers, North­
east, Md. ; or A. D. Atkinson, New Brunswick, N. J. 

An undiVided half of a metallurgical patent, having 
about 13 years to run, will be given tor prosecuting in­
frinllers to final judgment In the courts. The dallNll{es 
accruing 8Ifainst Infringers are already about $-',000 a 
day. Address Inventor, room 8, 3d 1I00r, l60 Broadway, 
New York. 

Press for Sale--Quick acting. Hole In bed 8x5; 
punches to center of 13 In. sheet ; .2)( In. shaft ; also four 
spindle Drill. A fell' second-hand enginalj In IIrst-alass 
condition. n. W. Payne '" Sons, Elmira, N. Y. 

For the latest improved diamond prospecting drills, 
address the M. C. Bulloclt Mfg. Co., 138 Jackson St., 
Chlc8lfo, 111. 

The Australian-American Trading Co . •  20 CoUins St. , 
West Melbourne. Sole agencies for American novelties 
desired. Correspondence solicited. care of Henry W. 
Peabody '" Co., Boston. 

The RaUroad Gazette, handsomely iIlUl!trated, pub. 
IIshed weekly. at 'Il! Broadway, New Y,/k. Specimen 
�ples free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 118 Federal 
St., Boston, and 93 Liberty St., Nell' York, have just io­
lued & new catalogue. io which are many new and im­
proved forms of Pumping Machinery of the .Ingle and 
duplex, steam and power type. Tbis catalogue will be 
mailed free of oharge on application. 

.Link Betting and Wheels. Link Belt M. Co., Chicago. 
Presses " Dies. Ferracute Mach. Co., Bridgeton, N. J 
Woodworking Machinery of all kinds. The Bentel & 

Margedsnt Co .. 116 Fourth St., Hamilton, O. 
Nickel Plating.-Sole manufacturers cast nickel an· 

odes, pure nickel salts, polishing compOSItions, etc. $IOU 
"lMtle W07Ider." A perfect Electro Plating Machine. 
Sole manufacturers of tbe new Dip Lacquer lirl.taHne. 
Complete outOt for plating, ete. Hanson, Van Winkle '" 
Co., Newark, N. J., and 92 and 94 Liberty St .. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern d8lllKn. Nell' Haven Mfg. Co., New lIaven, Conn. 

Cutting·oft' Saw and Gaining Machine, and Wood 
Worklme Machinery. C. B. Rogers '" Co .. NorWich, Conn. 

Cnrtls Pressure Replator and Steam Trap. See p. 258. 
Iron and Steel Wire, Wire Rope, Wire Rope Tram· 

ways. Trenton Iron Company, Trenton, N. J. 
Use Ainsworth's Belt Clamp. See advt. next Issue. 
Iron, Steel, and Copper Drop Forgings of every de· 

scription. Billings '" Spencer Co., Hartford. Conn. 
We are sole manufacturers of the Fibrous Asbestos 

Removable Pipe and BoUer Coverings. We make pure 
asbestos Iloods of all kind.. The Chalmers-Spence Co., 
419 and 421 East 8th Street, Nell' York. 

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

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, :U Columbia St .. New York. 

Hoisting Engines. D. Frisbie '" Co . • New York city. 
" How to Keep Boilers Clean." Send your address 

for free 8S page book. Jas. C. HotchkiSS, 120 Liberty St., 
N. Y. 

The Holly Manufacturmg Co., of Lockport, N. Y., 
will send their pampblet, describing water works ma.­
chinery. and containing reports of tests. on application. 

Patent swing cnt-oft' saw, with patent shield for saw. 
Rollstone Machine Co., Fltehburg, Mass. 

Astronomical Telescopes, from 6" to largest size. Ob· 
servatory Domes, all sizes. Warner '" Swasey, Cleve­
land, O. 

Supplement Catalogue.-Persons in pursuit of infor· 
mation of any special engioeeriolir. mecbanical. or sci en­
tllIe subject, can bave catalogue of contents of the SCI­
.NTI.'C AMERICAN SUT'PLEMBS'r sent to them free. 
The SUPPLEMENT contains lengt,hy articles emDracing 
the whole range of engineering. mechanics. and physical 
IClence. Address Munn '" Co .. Publishers. New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom '" Son's Shafting 
Works, Drinker St., Philadelphia, P&. 

THB 

J dentine �mtricnll 
FOR 1 �7. 

Tlle llost Popular SelelltiOe Paper III the World. 
Onls 83.00 a I�"r�!:��:!�\r,;��.aae. Weekly. 

Thill widely clrcnlaled and splendidly l\Iustrated 
paper Is published weekly. Every number contains six­
teen pages of useful lnfolmatlon and a large uumber of 
Original engravings of new Inventions and discoveries. 
representing Engineering Works, Steam M Ilchlnery 
New Inventions, Novelties In MechaniCS, Manufactures, 
Chemistry, \l:lectrlclty Telegrapby. PbototrraPby, Archl­
tectnre, Agriculture. Horticulture. NllturaI nls"ory. etc. 

A l l  (:la88e8 of IC eader8 lind in the SCI ENTIFIC 
AMERICAN a popular ••• urn. of the best sCientl1lc In· 
formation of the day; and It Is the aim of the publishers 
to present it in an attractive form. avoldinll as much as 
po.slble abstruse term.. To every Intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where It circUlates. 

Tel'''''' of S" becl' l p l l o" .-one copy of the SCIEN­
TIFIC A"ERICA N  will be sent for on. u,,ar-62 numbcrs­
postage prepaid. to any subscriber lu the United States 
or canada, ou receipt of three dollll " N  by the pub­
IIshers ; six months, $1.50 : three months. $l.OU. 

Club •• -(h,e eslr .. copy of tbe SCI�"TIFIC AMEBI­
C AN wil : be .u ppJied /ll'8tls far.--rl .IUb of ./It .. auboc:riben 
at $3.OU each ; additional copies at ... me proportionate 
rate. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. Money carefully pblced inside 
ot envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but i. at the sender's risk. Ad­
dress a l l  letters and make all orders, dra!ts. eto., pay. 
able to 

�"C"NN &; CO • •  

36 1 B roadway, N ew York. 

T :EI: :JiJ  

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

TH � SCl K"TIFIC AlIlKBICAN. �ut is uniform therewltb 
In Size, every number contalnlnK sixteen large pages. 
THE SCIKNTIFIC AMERICAN SUPPLEMENT Is published 
weekly, &lld InclUde. a ve"" wide range of contents. It 
presents the mo.t recent papers by eminent writers in 
all ,he prlnolpal de(lllrtments of Science and the 
Useful Arts, embracing Biology. GeclolO', Mineralogy, 
Natural History, Geollraphy, A rcheology. Astronomy, 
Cbe\lllstry, Electricity, Light. Heat, ;\I echanlcal Engi­
neering:. Steam and Railway Engineering, )l inlng, 
Ship Building, Marine Engineering, Photogrnphy, 
Tecbnology, Manufacturing Industries, Sanitary En­
gineering. Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allieu 
subjects Is given, the wbole profusely illustrated wltb 
engravings. 

The 7D08I impbrlant En"tneerit14 War,,", M echunlsm., 
and Kannfactures at home and abro&d are represented 
and described In tbe SUPPI .E .. ENT • 

Price for the SI'PPI."MENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC Ax­
EmCAN and one copy 01 tbe SUPPLEMENT, both mailed 
for one year for $' .. 00. Addres. and remit ·by postal 
order. express money order, or check. 

ItI U lIi N  &0 Co • •  361 Broadway, N. Y., 
Publishers SCIKNTll'lC A)[EltICAN. 

'I'D I'DI·"I IlII l!!lub.el·lbel·M.-Under the facilities of 
the Postal Union, the SCI E"TIFIC AM >:RICAN Is noll' sent 
by post direct from Nell' 'lork, with regularity, to sub­
scribers In Great Britain. India. Aust.ralla. and a\l otber 
British colonies ; to France, Austria, Belg1um, German" 
(tussla. and all other European States : Japan. IIl'81lll, 
MeXICO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 
... go1:1. for SClE"TIFIC A .. "RI(,AN. one year ; $9, gold 
for both S<'IENTIFIC AM F.RICAN ani SPPPLEHKNT fo ' 
o'le year. Tbls includes pcstage, which we pay. Remll 
"r DOStal or express money order. or draft to order of 

MUNN '" CO., 381 Broadway, New York. 

Building Plans and Specifications. 
In connection with the publication of 

the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores" Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex­
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under­
I'igned. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 
361 Broadway, New York. 

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

MEMORIAL WINDOWS 

GLASS WORK DECORATIONS 

Designs and Estimates submitted. 

Send for new and complete catalogue of ScientifiC LOUIS C. TIFFANV, Pres. PRINGLE MITCHELL, M' pro 
Books for sale by Muon "' Co., 381 Broadway, N. Y. lJ'ree JOHN Du FAIS, Sec. JOHN C. PLATT, Treas. 
on applloatlon. 333-335 Fourth Avenue, New York. 

J ULY, 1 88 7. 

W.ORCESTER�S UNABRIDGED Ot:.,ARTO DICTIONARY 

With or without Denison's Patent Index. 
Ed1.1i1.0D. of 1887. 

E N LA R C E D  
B Y  THE ADDITION 01' 

A B ew Pronouncin! Bio!raDhical Dictionary 
of nearly 12,000 personuges, and 

AN  HW Prononnciu[ Gazetteer of the i orId, 
noting and locating over 20,000 placeB. Contamlng also 
OYer 1 2 000 New Words, 

recently added, together with 
A. Table of 0,000 Words in General Use, 

with their Synonymes. 
TBE NEW EDITION OF 

Worcester's Dictionary 
Contains Thousand. of Words not to be i'ound in any Other Dictionary. 

IDultrated with Wood Outs and Full Page Plates. 

The National Standard of American Literature. 
w�T�t�r��!r�t�ef���!:��'A':e��ae:' a�[���:t' 16i)��8 
:.Y[�::.tllrit ';:ttv.r:s:�tg���yU�F\"t,gf':�df�:��� and mwBJ)lJpen of the country and of the N attonal De­partments at Washington. 

Oliver Wendell Holme8 8ay • •  
., Worcester's Dictionary has constantly lain o n  my 

���l�c�t��!{ ��:s�fl�:O���ter'8 reposed on my shelves 

The Reco�nized AUthority on Pronunciation. 
WorcesUr'. Dictionary presents the ac.opted usage of �i!�t� P�b��rgre�����8. �r�1o�8�sE�:��tr������r �pt�l� lips, Gar1lefd. HiJJard, and others. Most clergymen and lawyers use Worcester as authority on proDunciation. 

From Hon. Cha8. Sumn er. " 'l'he best authority." 
From Ron. Edwnrd Everett. 

.. His orthoaraplilillilid pronunciation represent, as far as I am aware, the most approved usage of our language." 
"'rom Ron. Jame. A. Gn,·fteld. 

la:i���:\{��!!'::Jtt:.?:�� ::::;���5r of the English 
From Hon. A lesander H. Stephen •• 

" 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, 

?to and 71 7 Market St., Philadelphia. 

Bui ld ing Superintendence . 
A Manual for Young Architect.'!, Students, and 

others Interested In Building operations as carried 
on at the present day. By T. M. CLARK, Architect. 
8vo. Illustrated with 200 plans, diagrams, etc. 
83.00. 
CONTENTS : Introfiuetwn - The ConatrnctiOft of a 

Stu/UJ Church - Wooden DweUlng HoU8e8 - A 
Model Speci.tlcation- Contract8 - The Comtnu:­
twn of a Town Hall. - Index. 

PREFACE : This is not a treatise on the architec­
tural art, or the science of construction, but a 
simple exposition of the ordinary practice of build­
Ing in this country, with suggestions for supervis­
ing such work efficiently. 

Modern Perspective. 
A Treatise upon the Principles and Practice of 

Plane and Cylindrical Perspectivc. By WILLIAM 
R. WARE, Profe.;sor of Architecture in the School 
of Mines, Columbia College. 1 vol. 12mo. �1 
pages, with Zj plates in a portfolio. $5.00. 

'1 his Is by far the most exhaustive of modern 
works on the subjects relating to perspective, planc 
and panoramic, and will be of great value to all 
architects and artists, and others interested in the 
problems of art. Thc scientific and pictorial aspects 
of these investigations are carefully and thoroughly 
considered, both independently and in their con­
nection with drawing ; Bnd the propositions of the 
author are illustrated by plates of architectural 
objects and perspectiYe plans. 

" Much that Prof. Ware hus to say is as pertinent 
to the work of the landscape or historical painter 
as to that of the architect. The needs of the prac­
tical draughtsman are provided for in a chapter at 
thc end of the book, which shows just how one 
goes to work to lay out the main lines of a perspec­
tive drawing according to the system presented in 
the previous chapters."-B08ton Herald. 

Picturesque Sketches. 
Statues, Monuments, Fountains. Cathedrals, 

Towers, etc. 1 vol. Oblong folio. $1.50 • . 

26 sheets of architectural sketches, in a portfolio 
envelope. 2 sheets of architectural sculpture, 5 of 
monuments and statues, 3 of tombs, 1 each of foun­
tains and fonts, 2 of capitals, 2 of corbels, 2 of fire­
places, 2 of wrought iron work, 4 of }.ngllsh Cathe­
drals, and 2 of towers. 

For .a1e by all booksellers, or will be 
MD', po.' Cree, OD reeelp' of price, by 

TICKNOR & CO. BOSTON. 
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11111111118 C OLO R S ) 
I I STRICTL Y PURE. 

For Pa.inters' a.nd Builders' Use. 
Ca.nnot 'be excelled. for P"C"aJ:'J:'Y anc::L F:INENESS. 

MANUFACTURED BY 
E D 'W. E. J :I L L A R D. 

I E U R E KA O O L O R  "W" O R K S, 
1 6 4 iJ  N O R T H  T E N T H  S T R E E T , P H I L A D E L P H I A , P A . '  

Br:l.ok ::JY:aoh.:I.:n.ery. : 

MACH I N E S  OF 1 0,000, 26,000, 60,000 B R ICKS P E R  DAY CAPACITY. 
ERECTED SUBJECT TO TR IAL  AND APPROVAL. 

O:a:.A.DtEElEI�&, EI�OT:a::m� cIb CO., 
PHIL.&DELPHI.&, Pitl,. •• econd S&., below Lanca.&er Ave. 

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

nings & Co., N. Y. Agoents, and all the principal Hardware Dealers throughout the sizes, price for each S1.25 and $1.50. 

H OT - WATER  H EAT I N G ,  
r For Groonhonsos and nwollln�s . 
I HITCHINGS &: co., 

.. VII 

--� � --� i---a ===:.4$A44±:# _=====: . g _-====_2 ... _._: ........ 

HALL'S 
PATE-NT. 

ATTENTION, B U I LDERS 1 

HALL'S PATENT SHEATHING LATH 
7JaI& -� 1t  __ "" -. 1hlcbeu,  .. u ... _ .... 01' _ _ nlDJIIacleagtlnrilo oI'lho 1aID1Ier. 10 tluanrlWa mIlecl .,.  1118 obuIdIoc It III _110<1110_ 

.A feW' BessoZlS Why 11; is :Better 
ftm.tIIo Dl4.BI1Io oI'� 

J'IIIf, 1't.mibI'._1OlUl0lUl .......... 
...... Y--cot.-ped'eetc1iac1UUI>o· ...... IalI-. 
Dllfl;T_ner_iloe_ 
,....... Y'----��_1'fta.r. DIl'IA-.-. 
1'JlIII,Y'-_cottholaIlr.�_ SI:dlI�'J� J.IlIort,It�h .... "'".� 

It is the Common Sense .etbod. 
w . ... ...... _ �ho _.w.., .. 001< or-.....I.Ill.oselI, ...uu.. 

iIowlO __ SbeIllPAc·lodhebeae&.oftllelt ........... B.'IDIIq<lo ... beJ'� 
tnite lO 

-'WHOL'BUr.B 'DEALBR IN'_ 
Lumber and Shingles, 

O S"W' E G O ,  N .  Y .  
:FO:e. J?:e.J:OElS. 

....... -II.-.----'M¥=' ............... ,." M'-'.h ........ �i 
_ 3 ".'......... .1. _'."_ * • ..-.-

233 Mercer Street, N .  Y. BLINDS and SHUTTERS F. W. DEVOE & CO. 
�. Warron's Natural ASDhalt Koow: BliDd·o�OD PU Hi"·" '·'" 
W FINALLY PERFECTED AND TESTED BY TEN • A DESIRABLE M I XED 

SEND 3 CENTS POST.&GE pOR ILLVSTR.&TED C.&T.&LOGl1E. 

nark. YEARS OF PRACTICAL USE. IMPROVEMENT. P A I N TS 
Over 15,000,000 square feet, or 350 acres, of this roofing have heen 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 the best buildings throughout the country given on ap­

plication. " OOxn. pbsi "te " 
FOR ROOF FOU N DATIO N S . 

A two-ply composed of one layer of saturated felt and one of Manila rope 
paper. Combines durability and strength with lightness and pliability. 

Send. for Circulars and. Sa,=ples. 

--:0:--

���310ur outside work is put 
together with paint. 

--:0:--

We also manufacture 

DRESSER DOORS 
AND 

OUTSIDE SHUT­
TERS. 

We desire to call attention of coosumers to the fact that we guarantee our ready mixed paints to be made 
�
n
J�t�.f rFg�; �t;::�1 '?�h��C��tt;, N1��\t:::w�W:t����·� 

or " Fireproof." We use no secret or patent method in 
manufacturing them by which beazloe and water are 
=:,t�':.t'.J:I�

e 
�
u
���agfl��:J!��:�tO�D a'l.':.'ll�� 

tion •• 

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

WOO D STA I NS. 
ARTIST'S MATERIALS, 

MATHEMATICAL INSTRUMENTS. 
Catalogues of our d1frereDt Cl9jJiU cmeuta to l'I!SlJODBI.ble 

parties. 
Cor. Pol&on and I comn, Devoe " Co., 

William sa •• , 1 76 Randolph se., 
N E W  YORK. CHICAGO. 

" A D AMA NT" 
WALL PLASTER. 

THE NEW, CHEAP AND ONLY SUPERIOR SUBSTITUTE FOR 
COMMON PLASTER. 

MAN U FACT U R E D  BY 

Adamant 
Manufacturing 

Company. 
OFF:ICE : 

83 EAST GENESEE ST., 

SYRACUSE, N. Y 

It is hard as marble, and will last as long as the building. 

It does away with the warping and shrinking of doors and casings, it not being necessary, as with common 

plaster, to saturate the building with water. 

It costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper. 

It saves waiting several weeks or months for the building to dry out. A room finished one day can be 

occupied the next. 

It does not crack or fall off, even in case of leakages. 

It is applied easily by any good mason. 

It is the only material with which repairing can be done nea�ly and " to stay." 

m:ir rOR PRIOES AND ESTIMATES, OR FURTHER IBrORKATION, APPLY TO OR ADDRESS THE OOMPANY. 
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To Architects, Builders, House-Painters, Decorators, Boat-Builders SAMUEL H. FRENCH 11- CO., and Yachtsmen desiring an ea;tremely durable Finish for W ood. QL 
Are superior to any Var­

nishes or Wood-Finishes In 
the market, for the follow­
Ing reasons. vlL. : 

The., p o s s e s s  more 
b o d y ,  hlKher luster, 
greater reslstlnK pro­
perne. to atmospheric 
IDftueDces. a c t i o n· o f  
water aDd alkall, are 
more ela.tlc, will not 
scratch or mar white, 
aDd are more durable. 

WORKS: 
734-740 East 14th Street, } 
733-739 East 1 3th Street. 
199-�07 AveDue D. 

Inside Work, 

e x t r e m e  
use No. 1 
FINISH. 

Manufactured by 

STANDARD VARNISH WORKS , 
D. ROSEl\IBERG • SONS, 

Office, 207 Avenue D, N E W  YO R K. 
SeDd Cor Sample. aDd Foil Particulars. 

MINERAL WOOL! 
I N DEST R U CT I B L E .  

FR OST-PROOF. 

F I R E- P R O O F .  S O U N D-PROOF. 

VE R M I N-PR OOF. ODORLESS. 

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

ings, Prevention of Frost in Water or Gas Pipes. 

(Patented May 29. 1883.) 

Also Fire-Proof Sectional Coverings for Steam Pipes and Boilers. Best non­
conductor for all surfaces, Steam or Fire Heat. Will not Char, Crack, or Burn. 
Easily applied and removed by any one, and is indorsed by Insurance Com. 
panies. For full information and sample free, address 

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

JI� F.WOODlJ'O r.J"� .. I.S� :�" ��� IIID �C1ll.1" ,,. �II8A11�.'� 
TIl _AT AIlIRICANPIPECMRDI. 

--=-
Bn-AI II Pins 

STEAM GA S u .  WATER 
--e:( PI PES J55!:-

noH'l / �  
IIZtIlZK;TOH.�Zz.. 

York Avenue, Fou rth and Cal lowh i l l  Sts., 
PHI LADELPHIA, PA. 

PAINT MANUF AOTURERS. 
Striotly Pure Lead, Zino and Oolors, Dry, in Oil, Japan, 

and Ready Mixed for Use. 
.. I " " 

P E E R L E S S  
M ORTAR COLORS 

BLACK, BROWN, BUFF, AND RED. 
:Maso:n..s:l a:::o...d En j lders:l Su-pplies-

. 
SEZ'i D  FOR CATALOG UE AND CIRCU·LARS. 

HOYT & BROTHER 
Manufaoturing 00., 

..&. 'C'�o�.&., zz..z... 
MANUFACTURERS OF M,chin;ry for WarRing WOO� 

Planing Mi l l  Machinery 
a Specialty. 

Send. fo:r Ca.talogue_ 

Architectnral Sheet-Metal Works. -T�E- • 

lig���Me'!:�o:rm::,s�:���::��!: Standard Wood Tnrllln� Go. 
BuIlders' LIght Iron Work. 1 I " 

:1'_ s_ THOaN, 5 8  B A Y  S TR E ET, I::I,! ' No. 1 201 Callowhil l St. ,  Philadelphia, Pa, Jersey CIty, N. J. iii 
CHENEY & HEWLETT, 

Architectural Iron Works. 
WROUGHT AND CAST IRON WORK FOR 

BUILDING PURPOSES. 
N. CHENEY. } OFll'ICB j 201 BROADWAY 
C. HEWLETT. ' 1  NEW YORK. 

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

DRAWINC 
I NSTR U M E N TS , 

DRAW I N C  PA P E R , 
BLUE P ROCESS 

PAPER, 
A M E R ICAN 

LIQU I D  I N K. 
A fully Illustrated and priced catalogue of 200 pages 

of all ln8truments and materials used by draughtsmen 
sent upon mention of this paper. 

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

NEW YORK. 

MACHINE · TURNED 
BALUSTERS 

Various Sizes and Patterns Dove­
tailed ready for use. with Tait's 

Patent Dovetail. 

PEDESTAL and TURNED NEWELS. 
STAIR RAILS, 

Of all dimensions, worked. ready 
to put up. 

Send 4c. Stamll for our 32-page 
Catalogue. eontaming 200 Illustra.­
tions of Balusters, Pedestal Newels. 
Brackets. Drops, etc. 

:;11 

These coverings beyond question are the best non-conductors of heat known to the SCientific world. They 
are easily appJied, very durable, and Ie-de.trucll ble. Recommended by Engineers and Architects. THE VAN DEPOELE ELECTRIC V I NUFG. CO., I N SU LATION OF HEAT. PROTECTION AGAINST FROST. .DUl 

ANDERSON & DICKEY 
Archi�;�tur,l WOO! Turning 

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

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

It sends the heat where wanted. It protects the woo dwork near from fire. It is a great saving 
In fuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire 
and water have no effect on them. They do not powder down, char. nor crack. '.riley are cleanly in 
application. They are neat and regular in appearance. They are applied to pipes without the use 
of paste or cement of any kind. 

THE HENRY DIBBLEE CO.PANT, 
:MANTELS, G-ELA-rma AND TZLE&. 

Ge1lePal Agenc., 
Lo'W"'s A:rt Tiles. �a.�'s English. Tiles. 

The most complete and la.rgest Mantel, Grate and Tile show rooms in America. 
Correspondence solicited. 

266 & 288 WabaSh Ave. , Chicago. 

Nos. I S, 1'2', 19  & 21 N. ClIntoD St., 
Chlcaco, Ill. 

E1eetrle Lights aDd 'fraosmluloD of Power. 
We have the most perfect and eoonomlcal 

Electric Motor for runnlug elevators, fam, prlnt­
inll' presses, and other machinery, the most com­plete Electric HaUway �ystem, and the largest 
number of Electrie Hallways in successful opera­
tion. Write for parUcularII, statlngwbat you want. 

W Encyclo-E Diamond L Book free' L 
podia of Drills and 2SC. for 

'JOO EDgrav Lightning mailing it. 
ings of Hydraulic American 

W E L L  WELL Wall Works, 
T O O L S, Machines. iurora, m. 

Chandler a; Farquhar, 
1 77 Wash ington St. , 

BOSTON. 
Agents for Fay's " Yankee " CALIPERS AND 

Barnes' Foot Power Machinery, 
AND DEALERS IN 

IIlthlDlsts' ISDpplies of Every KIDd. 
Send two stamps for lIIus. cataloJlUe. 

-AND-

Spiral Moulding, 
4 3  B r istol  St reet 

BOSTON, JUSS. 

All kinds of Newels. Stair Posts. Bal­
usters, Rails, Table and Chair 

Legs, etc. 
Wood Mantels, Office Fittings, In­

terior Decorations, etc. 
Rope Moulding and Twist Screen 

Work, etc. Architects' Designs 
a specialty. 

Estimates given. Send 2-cent stamp 
for illustrated catalogue. 

SC!l'ew Plate .. 
- -

T H I:  N f: W l..� r T L f  L ' ANT  
�� -- 7'-"� 0> ,.. "->..;;.#_�;1(,::.t\' r::::---- ..(� .. �� 

Seud for 
CA.TALOGUE 

F. F. F. 

AdJustahle Dl .. 

WELLS BROS. a, CO . ,  CRE':.t'l1�LD, 
MANUFACTURERR OF 

Screw CattJa. Machinery and Tool. for Maehlalat.·, 
()arrlqe Maken', .Dd Blackomlth.' Uee. 

CHILTON PI I N T S � The Ohilton Kf'g. 00. would call the attention of A.rchitects � 147 Fulton St �Tew York and persons desiring a goocL article to their 1'1U'8 Linseed Oil . ,  .L� • 

• Paiuts. The most dlU'able ana, tberef'O!e, the �o� economical 141 lIilk Street Boston in use. Sample cards of oolon Bellt on applioation. , .  
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T�El :aFl..4.:ox...:m� 

HANDY WAGON 

The Be.' on Wheel..  LIght, strong, convenient, and low priced. Handy to get into and out 
of. Handy for single horse or pair. Handy tor one person or more. Handy to load or unload. 
Bend for free eireutar, " How to pureha.e cUreot from. lIC_ufactwrer. "  

BRADLEY & CO { SYRACUSE, NEW YO R K  o r  
• 83 MURRAY ST., NEW YORK, 32 S. MARKET ST., BOSTON. 

Bartlott's Wron[bt - Iron, Brick -Linod Portablo Fnrnaco. 
T�E VETER..A.N', 

For fifty years has proven the Veteran's Power, Durability, 
E1Ii.ciency, and Reliability. 

KO DUST, 
:NO GAS, 

:NO SMOKE, 

:NO DA.PEBS. 
No Overheated Cast-i".on 8u".faces. 

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. 

ESTABLIS H E D  1 847. 

Q�i&JM 
@1url'i�fiea, 

a4lt'imar� �i�e'l' 
ColftBlJ\llldm Solicited. 

�rie..a. 
�rae. 

ARTISTIC 

• IX 

WOOD MANTELS AND MIRRORS, 

FURNITURE AND ART WORK 
A SPECIALTY. 

OLD ENGLISH STYLE. 

DESIGNED AN D MAN UFA CTURED BY 

S. HUET, 

Job Bartlett'�� !!t�
D
�!i��t Sts. ,  Phila. I 8 So. Fifteenth Street, Philadelphia, Pa. 

BUFF AND BLUE 
A ltI H E R ST A N D  B E R E A  

S A N DS TON E 
Sawed stone of all kinds. Sawed and split flag­

ging, curbing and gutter stone and brldge stone. 

THE CLEVELAND STONE CO., CLEVELAND, O. 
Send for illustrated catalogue. 

J .  M .  STUTZMAN,  181 William St. , New York. 
a.i'Je�ootl���� 
Sten c i l  Cutting. 
D i e s .  Bu r  D 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 Agents. 

PrIce for Tool Stamps. 15 cents per letter up to " In. 
Postage, 10 cents additional per stamp. 

The O ld Bangor Slate Com pany. 
F. C. YARNALL, President, S. MOYER, Sec. & Trcas., 

PHILADELPHIA. BETHLEHEM, PAt QUARRI ES 
Looated at Ba:n...gor:J Pa_ 

This Company is the original o perator in the BangoI' Valley. and continues to manufacture 
the Bille Rootillg Slates w hich have become so celebrated for fineness of textUl'1l and uni­
formity of color. 

Address correspondence to THE OLD BANGOR SLATE COMPANY. at officc, BETHLEHEM, PA. 

The Decorator + 
: . PECORA . : MORTAR . COLORS . :  + and Furnisher. 

A m agn if icent 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. 

-)0IIII' IC SII&U, ... -
-':';,:.:� 

PECORA PAINT CO" 1 50 N orth 4th St" Phi ladelphia. 

ART STAINED GLASS 

The Decorator and Furnisher 
contains original designs and 
articles on decoration by the 
best writers and most prom­
inent artists. 

The most successful magazine of its 
kind in this country. and it deserves all 
the prosperity it enjoys.-Bujfalo News. 

Yearly SubscriDtion, $4.00. Single CODies, 35c.  

80 &- 82 East 14th 8t. , New-York. 

FOR CRUBCHES, DWELLINGS, Etc. 
Keystone Stained Glass Works, 

S71 SOU'l'H 5th ST., PmLADEtPmA. 
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NEW YORK SAFETY DUMB WAITER FIXTURES. 
FIG. 3 shows the car of waiter hung with the two pulley wheels, instead of one wheel as shown 

in Fig. 1. This method is preferable where the car is over 20 inches wide. 
FIG. 4 shows the perspective view of the wheels as arranged in most cases, and as also shown 

in Fig. 1. This cut also shows the cam brake attachment, which is operated by a small cord 
which is attached to it, and which can be worked from any floor. This forms a grip on the hoisting 

rope, which holds the car stationary when loaded beyond balance. This brake is thrown off by 

pulling on the opposite side of the hoisting rope. The brake must always be attached to the rope 

leading to the weight. 

The MOST OOMPLETE, SIMPLE, and ABSOLUTELY SAFE WAITER in the market. 
Provided with SAFETY ROPE; AVOIDING AOOIDENT or BREAKAGE. Entirely NOISE­
LESS, and moves with 3lerfeot ease. Any ohild of ten years oan operate it perfeotly. 
FIXTURES ONE SIZE ONLY, and a.dapted to any size waiter. Oan be adjusted bi" 
ANY OARPENTER or MEOHANIO. DIAGRAM and FULL DIREOTIONS AOOOMPANY 
EAOH SET. These fixtures are HANDSOMELY BRONZED, and paoked ONE SET in a 
BOX. Oiroulars with full partioulars mailed to any address. Prioe only $15. 
� Full size model may be seen at 1 1 3 Chambers St., New 
� York. John H. Oraham & Co., M frs.' Agents. 

-- MANUFACTURED ONLY BY ---

�����������T�h�e �E�d�w�a�rd�S�t�or�m�Sp.ring C�., _ _ 
Limi�ed, Poughkeepsie, N. Y. 

IF you are luterested In ROOFING. send for our FIfth Annual 
Catalogue. with Price J.ist and Discount Sheet. which 18 

special to tbe trade. PAT E N T S .  We are pioneers In the Introduction of practical metal shin. 
gle., and no Imitator has yet produced their equal. Our goods 
��:ka�"lleu�������i'���

h
ft!lr�s�

t
:����::d��"fh": �� 

Insurance ComK:nle. and many leadl� Architect. and !lulld. 
:�':i t���r,:r:"�e �n':-s����

h
�

r
;::�oll�g �11 i'�I�I:�:m:-e 

MESSRS. MUNN & CO., In connection with the pubU­
cat!on of the SCIENTIFIC AMERICAN, continue to ex .. amine Improvements. and to act as SoUcitors of Patents 
for Inventors. :�rgh�

���alance the di1rerence In price where wood shingles ��n:ri'� ��!.n�s::�e�n��aMW��� 
As seeu by the cnt, our shingles are tbe same to-day as when tlrst Introduced. Remember, no cleats or sprlngo are necessary In using UDr .hingles. The locI< IS simple and perfect, with cor. rullations across th .. top and bracll1jl corrugations acros. the expo.ed end of the shinilles, which stl1l'ens and holds the shingle 

��!rn� ��� ��gT�nn�ci'g3���III:!'�:� :: tt:.�� Welliu���g 

preparatIOn of Patent Drawings, Specifications. and the g���:�,
u��o�! !Egtt�;�rg� &�nr::�:�

t
�II:.:�eJu��eg fgr ���:;��b�Ys�

h
:!\��:����i���i;�:�

s
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on Infrinllement. of Patents. All buslnes. Intrusted to 
them is done with special care and promptness, on very 
reaeonable term • .  them in four .Ioes, made from charcoal roollng tin. painted hoth sides Rnd unpainted, galvanized tin-plate. Which \s superior to 

��
l
h��'i.

d
ftr8�in'i:'�1-:g�::gC�.r.1':ie��d steel plates. We I<eep A pamphlet sent free of charlle, on application. con­t&inin� full information about Patents and bow to pro­

cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Rnissues. Infringements, As­
.IJrIlments, Rejected ClISes, Hints on the · Sale of Pa­tents, etc. Our shll1jlles received the hIghest and only a ward for metal 

Shingles at the American Institute held In tbls city. Oct •• 1886. We also send. free a! charge, a SynOPSIS of )<'orelgn Pa­
tent Laws, .howlnll the CORt and method of securlnl( patents In all the prinCipal countries of the world. FM-oimUe of beginnfllll of jim two cou ... u. 

WHOLESA LE A GENTIil : MIJNN '" CO., Sollelton of Pa&en&., 
361 Broadway. New Yorl<. 

W. W. MONTAGUE ... CO., San F •• nclMo, C.L, P.cllle Couto 
KNISELY .. MILLER, Chlc •• o, DI. 

BRANCH OFFICES.-No. ti22 and 624 F Street, Pa­
cille Building. near 7th Street, Washington. D. C. 

TH E NATI ONAL SH EET · M ETAL ROOFI NI COM PANY, 
Nos. IUO. lit2, lit 4, lit6, litS � li20 Eaat 20th St., New York, U. S. A. 

GEO. TRITCH HARDWARE CO., DeDve. CoL 
PHILLl I·. '" BU'ITORFF MFG. 00., N ... hvlUe, TenD. 
McDONALDL.KEMP .. CO., Tore.to, I!ole A� .. f •• Ca •• da. 
JEROME TwICHELL ... CO •• Ka •••• City, lIlo. 

�ofes anb �uedes. 
(Continued from page vi.) 

composition, previously boiled, stirred and mixed to­
gether : Good clean tar, 8 gallons ;  Roman cement, 2 
gallons (or in its place. very fine clean sand may be 
used); resin, 5 Ib. : tallow, S ib. ; apply hot, throw on this 
sharp gritty sand, pressing it into the tar composition. 

(8) F. F. M. asks : 1. How can I construct 
a rain gange? A. See SCIENTIFIC AMERICAN SUPPLE' 

MENT, No. 419. 2. How. and wbat of. will I build a small 
ki ln to reduce oyster shells to lime ? A. See SCIENTIFIC 

AMERICAN SCPPLEMENT, No. 360. S. A short descrip· 
tion of diamond drills and t.heir cost , A. For diamond 
drills and. their cost, addresA manufacturers who ad­
vertise in the SCIENTIFIC AXERICAN. 4. I want to sea­
son some inch sections of native woods, averaging four 
inches diameter. I've tried kerusene, also oven drying, 
in longer and shorter sections, but wood would crack 
and bark peel off. Outdoor seasoning .is too slow. I 
want to preserve the color of wood. A. There is no 
other way than slow drying ; pack in a box. and 
exclude air for six months. 5. On a tree. if a limb is 

cut off fiush with the bark, will the balance of limb 

left in the tree decllY and be crowded out. and the va­
cancy be tilled with woody tiber; will the bark grow 

over again? A. The wood grows over cut limbs. 6. 
A growing tree marked with a bll\ze or hacks: will 
such marks always remain at the same level, or tend to 
rise with the growth of the tree? A. Remain at Same 
level. 7. What causes shaking asp leaves to be always 
in R quiver ? A. The wind or vibration of the air only 
Causes the quiver of the aspen leaf. 8. What is nSed to 
measure cold below 35° Fah., as mercury or alcohol Is ir­

regular? A. Metallic thermometers are used to meaoure 
lowest temperatures. alcohol being quite irregular. 9. 
Is the top surface of ice on a pond, the amount of water 

let in and out being the same day by day. on a level 
with the water surface Or above itt A. Ice is slightly 

elastic, and when fast to the shore the central pOrtion 
rises and falls with slight variations in water level. the 
proportion above and below water level being as is 
the weight of ice to the weie:ht of water it displaces. 
10. Of the two waters. hard and soft, which freezes the 
quicker: and in ice which saves the best in like packing? 
A. Soft water freezes the quicker and keeps the best. 
11. Will slush ice save better than block ice ? A. If you 
mean by block ice clear ice, it keeps the best. 12. Will 
boiled water freeze quicker than before boilinlt? ·  Or 
steam water quicker than either the otber.' A. Yes. 
13. Does water in freezing purify itself? A. Ciears 
Itself from chemicals; does not cleal' itself from me· 
chanical mixtures. as mud and clay. 14. Why is tbe in­
clined plane not used by any canal in the world but the 
Morri. cana1. running from Jersey City to Phillipsburg? 
A. Inclined planes on canals are only used as necessi­
ties ; possihly because other canals do not need an In· 
clined plane. 15. I've heard t.he statement made that 
Roebling, Niagara Bridge engineer, selected for the 
Iron in his cables ore mined at Andover. N. J . •  after 
tests made of various foreign and home ores ; is this 
s01 A. Very probably 80. 16. In cutting ice with a 

crosscut saw. does it ruin it for a timber saw; if 80, I or letters. and It't it remain till,  by tonching it with the 
why ? A. It does not ruin the saw. 17. How do engi· 1 finger. it feels just sticky. Then apply the gold leaf. 
neers classify masonry as tlrst CIIlSS, second class, etc., and daub it on with a piece of cotton. In abont an 
in piers and abutments? A. First and second class are hour wash 011' the super1luous gold with sponge and 
terms for qnality of material and workmanship. 18. Is water. and. when dry. varnish it with copal varnish. 
kerosene oil magnetic ?  A. No;  unless combined with 
iron. 19. Why is it that so many chestnut trees are 
struck by lightning? It IS not altogether on account of 
their standing alone. because they are struck In the 
woods. A. We do not know that an undue proportion 
of chestnut trees are strnck. conSidering the isolated 
and irregular way they generally grow. 20. Will set· 
ting a compass near or under them affect the needle? 
A. We see no reason why it should. 

(12) J. D. G.-For the breaking stress 
of white pine timber and joist : Rule.-Multiply the 
square of the depth by the breadth in inches. and this 

product by the coefficient 10,840. Dividt' the last pro· 
duct by the length between bearings in feet multiplied 
by the depth iu inches. The quotient is the breaking 
weight in ponnds. 

For the 3"X I2"xlll' beam . . . . . . . . .  30.018 lb. 
4" x I4" X la' 46,690 .. 
8"X IV'XI3' 53.366 " 

lO"XlO" X 13' 83,384 .. 12"X12"Xl3' 120.073 .. 

(9) M. E. asks the cheapest way to bring 
water to factory from well three-fonrths of a mile dis­
tant. The water is sometimes four and sometimes 
eight feet from top of ground. The factory is proba-
bly six feet below the top of the well. Steam power at etc. 

factory, none at well. Can we not lay iron pipe. and 
draw the water to us with an air chamber pump ? How 
mUch water can we draw this way throngh au inch dia· 
meter (inside) pipe, also inch and a half pipe ? A. One 

Safe load about one-tenth of the above. 

(13) W. J. D. asks how to make a 
small portable " filter, .. to be used on a faucet for fil· 
tering hydrant water. A. The essential feature of tbe 
ordinary portable filters is a layer or stratum of sand 
and coar.ely powdere!] charcoal : the water, however, 
first passes throulth a sponge, in order to remove the 
coarser portion of the Impurities. This is inclosed in 
a brass tube tltting by means of a thread on to the 
faucet, and also it is capable of being opened at tht' 
center. so that from time to time the ftlterillg substances 
can be renewed. 

inch pipe will be nseless for a suction pipe for so great 
a distance. One and a half inch pipe would yield about 
oue cubic foot or seven and a half gallons per minute, 
on a 4,000 foot suction with pump at factory. Two inch 
pipe would double the volume. 

. 
(10) W. M. B. asks (1) for good receipt 

walnut slain. A. Mix dragon's blood and lampblack in 
metbylated spirits till yon get the color reqnired. and 
rub it well Into the grain of the wood. 2. How can I 
color glue size like walnnt stain 1 The stain I bny in 
cans won't mix with the size. A. Take one gallon very 
thin sized shellac, add l pound dry burnt nmber. 1 
pound dry burnt sienna, aud � ponnd lampblack. Put 
these articles Into a jug. and shake frequently until 
they are mixed. Apply one coat with a bru.h. When 
the work is dry. rub down with tine paper, and apply 
one coat of shellac or cheap varnish. 3. How can I 
give pine a beautlfnl mahogany or lively reddish color ' 

A. Boil � ponnd madder and 2 ounces logwood chips 

In 1 gaUon water, and brush well over while hot. When 
dry. go over with pearl ash solution. 2 drachma to the 
qnart. By using it strong or weak, the color can be 

varied at pleasure. 

(11) C. W. B. writes : Please give me a 
recipe for mixing kalsomine so that I can pnt on suc­
ceSl!ive coats (without mixing with alum or any size) 
and not wasb up. A. Kalsomine is composed of zinc 
white mixed with water and glue sizing. The surface 

to which it is a)lplied mnst be clean and smooth. For 

ceilings mix � ponnd glue witb 15 ponnds zinc. For 
walls 1 ponnd glne witb 15 pounds zinc. The glue. the 
night before its use, should be soaked in water. and 
Iiqnetled in t.he morning. 2. Also. will you give me a 
recipe for making a gold size that will not lose Its tack ? 
A. Gold size is prepared by grinding calcined red ocher 
with the best and oldest drying oil, and mixing wltb it 

a little oil of turpentine when nsed. When the work Is 
to be gil@ed, first give It a coat of parchmP.Dt size, then 
apply thc bove size where requisite, either in patterns 

(14) A. V. W. asks why it is that on the 
ceiling of a lath and plastered room one can see every 
joist and lath, the space where the joist and lath are 
�ing alike. A .  Plastered ceilings are porous. allowing 
air to circulate through them. The air carries dust and 
smoke with it, which lodge on the snrface, the ceiling 
acting as a filter. Where beams and lath back the 
plaster. the circulation is Impeded or entirely stopped, 
which prevents the lodgment of smoke and dust. 

(15) G. B. B.-A fireproof whitewash 
Can be readily made by adding one part silicate of soda 
(or potash) to every five parts of whitewasb. The addi· 
tion of a solution of alum to whitewash is recommended 
as a meanS to prevent the rubbing off of the wash. A 
coating of a good glue size made by di •• olvinlt half a 
ponnd of glue in a gallon of water is employed when 
the wall is to be papered. 

(16) J. B. C. writes : I have an inch pipe 
running from the steam drum of my boiler (with a 

globe valve near tht' boiler) into the lint room of my 
gin honse, with the pnrpose of emptying the boiler of 
steam therein. in case of tire. There is a doubt In my 

mind as to wbetber the pipe would be more serviceable 
as it is. or if it led from near the bottom of the boiler. 

Would like to hear yonr opinion on the subject. A. 

Your steam fire conuection Is right where it is. which 

is the usual arrangement for steam tire apparatus. If 

you �onnect with tbe water space in the boiler. you will 
gain nothing. and endanger the boiler also. In case of 

fire in thc gin house. The end of tbe steam pipe should 
terminate near the point of greatest danger. 

(17) T. J. D. writes : 011 the hill above 
Canyon City are two wllter tanks, lOxl2 feet, and 8 feet 
deep. These tanks are about 2� feet apart, but are 
connected at the bottom by a 3 inch iron pipe. Anotber 
iron 3 inch pipe leads from one of these tanks to a hy­
drant 120 feet lower. There is no decre.se in size of 
pipe at the hydrant. as it is simply a fire plug on which 
to faslen the hose in case of fire, thus forming a hy­
draulic fire extinguisher. Now. if the two tanks were 
full, and the supply cut off. and the water should be 
turned loose at the hydrant, would these tanks lower 
equally ? If not. how much water would be in the one 

tank when the other was empty ? A. The tank having 
the hydrant connection would fall the fastest, but how 
much, depends largely upon the size of the nozzle at 
the hydrant. If the full capacity of the 3 inch pipe sbould 
be used, the hydrant tank would be emptied when the 
other would be half full. The smaller the nozzle nsed. 
the more nearly equal would the water remain In the 
tanks. 

(18) R. M. C. asks for details of a 14 
inch hollow wall, desigued to keep out the damp. A. 
Such a wall is formed of two casings with a space 2 
inches wide between them, the ontside casing being 
one brick. or 8 inches, in thickness. and the inside cas­
ing half brick. 01' 4 inches. The bricks of each casing 
are laid in the ordinary manner, either in the usual 
running bond or, if it is preferred, in Flemish bond. 
The two casings are connected together by the inser­
tion of galvanized iron or other ties in every fourth 
course in height and at. distances apart of about 30 
inches. Ties are manufactured for the purpose in va­
rious designs. The base of the waH Is bnilt solid 
up from the footings to just above the ground line, 
where it is covered on top with a damp course of 
asphalt or some other suitable material, impervious to 
moisture. The casings are then built upon the asphalt 
with the two inch space between them. forming a 
gutter to receive and carry away any water that may 
get in. This gutter is constrncted with a slight f.II, 
and is connected with the drains. Care mnst be taken 
to place over every window and door frame a strip 
of sheet lead or zinc of a width a little greater than 
that of the frame, so that any water which may fall 
upon it shall drip off into the gutter below. A house 
buil t with hollow walls, properly constructed of good 
materials, will be perfectly dry. 

FULL plans and specifications for any of 

the various buildings illustrated in this 

work may be obtained. on very moderate 

terms. at this office. These include 

churches, Rchools. dwellings, enlarge­

ments, extensions, wings, etc. The two 

volumes for the past year, which may be 

purchased for $3, contain nearly 200 eleva­

tions and many plans. Address Munn & 
Co. , 361 Broadway, Architects and Bnild­
ers Edition SCIENTIFIC AMERICAN. 
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T H E  I M PROV ED 

Eoonomy Combination 

St�mn an� Wn Atr H�at� 
SIMPLE, PRACTICAL *<i> ECONOMICAL. 

Combining every element necessary to produce a 

PERFECT HEATING APPARATUS 
AND EIIIBODYING 

DURABILITY AND· ABSOLUTE SAFETY . 
• •  • 

Our systems of Warming Buildings provide every 

requisite for H EALTH and COMFO RT, 

and insure 

PERFEOT VENTILA TION. 
• • •  

Send for 88 Page Catalogue, 
giving full particulars, descriptions and capacities of 

both the 

COMBINA TION HEA TERS 
ECONOMY WARM AIR FURNA CES. 

lIlANUFACTURED 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. 

OmOAGO : 1 7 7  E. Randolph St. 

THE IMPROVED EOONOMY LOW DOWN OOMBINATION STEAM AND WARM AIR 
HEA'l'ER WITH OASING AND INTERNAL PARTS BROKEN AWAY 

BOSTON : 1 1 2  Portland St. 

PROVIDEN�'E : 25 Onstom House St. 
TO SHOW GENERAL OONSTRUOTION. 

The Dunning Patent Wrought Iron Boiler, 
WITH SELF-FEEDING COAL MAGA­

ZINE, IS THE BEST FOB 
Low Pressure Steam Heating 
.AB41Dm ... . w .... u_ »a7 a.d N"ht. 

OVER 1 3,000 IN  USE. 
KEEPS S'rEA.H U1' CONSTANTLY. 

This Boiler Is made BB Surface Burner, 
to burn hard or soft coal, wood or coke ; 
also in sections to go through any door, 
and portable to be set without brick 
work; Made BB follows : 
As a MAGAZINE BOILER� .which requires 

attention but once in ;a hours. 
As a SURFACE BURNER, to burn hard or 

soft coal, wood or coke. 
As a HOT-WATER BOILER, for green­

house and hot water heating. 
As a PORTABLlI BolLER, to be set with­

out brick-work. 
Also in Two 8eet4nm, to pass through 

any door where a larger one cannot be 
used. In addition to the above we have 
under waY an entirely new colIstf'UCtwn of Boiler, which will excel anything yet 
upon the market. 

MANUI!' AC'rURED AT THE 

NEW YORK CENTRAL IRON WORKS, 
GENEVA, N. Y. 

New York Office, 40 Cortlandt Street . 
AGENTS WANTED. N. B.-Correspondence solicited from Architects and persons building. 

" :MERSHON " PATENT 
S H AK I N G  G RAT E  
For Steam and Hot Air Furnaccs. The most re­
liable and Perfect Shaking Grate in the world. 
Send for catalogue. .. Mershon " Patent Shaking 
Grate, Heater and Range Works, 

11103 Fllber& Stree&, Philadelphia, Pa. 

Address J O H N  A. ROEBLING 'S SONS, Manufactur­
er!'J. Trenton, N. J. , or 117 Liberty Street, New York. w heels and Rope for conveying power long distances. 
Send for circular. 

THE IMPROVED FLORIDA STEAM H EATER  
The best Bud most complete House Heater in the world. 

Self·feedl'-'B, automatic, portable and saves all expenae of brlck·work. Moat economical. Carries steam from 10 to 12 bours wltbout attention. Compact. 14 sizes. 'rom 4 to 8 feet ��f�' tt"e"��CI�:�g'::l� �r!\1 ��:�t:�I:OS'l:� 'ife:'t!.:�
r 

all atv!!1R2t !2fa!9.t!!�teea,n!f!�l apPIl' catron. Bend for Illustrated Catalogne. Addre8B PIERCE, BUTLER &, PIERCE MFG. CO. , SOLE MANU FACTU R ERS SY RACU S E ,  N .  Y.  6ENERAL { GC' B. ClOBB, IIf WIllIa .. llt.. lllew Y ort,lII. Y. �A8.
lIIl ft=::tR"=N��lm.!:;.." MoL AGENCIES N. 0. IIIELI'OIII MII'G. ClO., lit. Lo .... Me. B. TABER ... 110111, (lhl_ ilL 

.. .rAJU:S P. " OOD ... ClO., Ph ........... P. 

The :at. B. JACOBS' FURNACE CO., 
Manufacturers of the celebrated wrought iron .plra. radiator and steel dome portable 

WA R M  A I R I t  wears the 
F U R N AC E S Crown of 

With Hot Water 8UDuriority. Attachment. 

lost Perfect and Dnrable Most Economical 
AND 

THE KIBa PO W E R F U L. of BEATEB.8 

The Spiral Radiator Is exciting universal attention and careful exam1na�on by the p'ublic, '!8 eyi­
denced by the drift of popular favor. A cursory examination alone Is su1liClent to show Its menta and 
superiorit,-. It combines all the requisites of a successful furnace, viz. : Future Maintenance, Effici­
ency, and Power to Economize and Radiate the Heat Desired. No less attention hBB been given to the 
qualities upon which depend the health and ,cltality of our families. 

IlANUF A()TURED BY 

M:. B. JACOBS' FUBlfACE CO., Syra.cuse, B. Y. 

GATES IMPROVED HOT WATER HEATER 

BPBlNGPlIILD, MAss., ;rune 1, lS8'l. Mfj�l8?:'Tf':noved toto my bouse so late In the season, that I 
have had no ohance to give your beating system a teet while living h���� :::;t� r:: !� ... :;::;.� �.!�� oW�fl�::l!��in��:s ��

t
re!:ll'J:i 

1 .hall have no trouble In keeping warm. I like the rocking grate, 
and arrangement for regulating 

J:
renure very much. I recommend-

ed the a
t��'8':'r!'.l:km� ��nu:.J'Jie, Beneflt L. I. Co. 

The f'ollowlng Speelal A d­
van&age. over o&her lUe&hod. 
of' Heatine ' 

lst.-QVEB HOT Am FuBNACII8.-No 
Dust l No Burnt Alr l No Gu ! and ablll­
ty to send tbe heat where It Is wanted, 
without r(llf1lrd to direction of wind or 
height of cellar, and uolnlf leas fuel for 
amount of space beated. 

2d.-QVEB STRAM, HIGH OR Low 
PBESSIJRR.-From the fact the tempera­
tnre of water In radiators can be between 
70" and 2l2" or hlaher, thns adapting It to 
::!e���i�� �ti'e

ts
..!::on

te
rt.���'i 

makes a great saving In fuel In this point 
alone, besides the comfort of having a 
building eveoly heated. 

Bd.-OVEB OTmlR HOT WAnB SyS­TBMs.-ln all others, the water goes to 
Radiators trom one common reservoir. 
Therefore, bellllf next to ImPO •• lble to 
have all room. beated alike. Dllferent 
rooms "Ill receive current of woter at 
dl1ferent rates of .peed. With this sys­
tem all rooms can be heated alike, when 
desired. from the fact that each current Is provided with an Independent boiler, 
and the hot water must go where the 
pipe leadtl, and you have perfect control 
over every room, and can be put In at �t,�J:'!aW:: t�n

lo ���
e
�:t:�r�.

f hot 

1I'0r IDu.&ra&ed elreuJar, Bef'erenea. and Full ParUeulan, addraa 
E .  N .  C A T E S ,  S P R I N C F I E L D, M ASS. 
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" Tha Barry " Hangar . 

• • •  

Each wheel on the " Barry Hanger " 
is on an independent axle. 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 
unpleasant rubbing against the track or 
casings below. The " Barry Hanger " 
overcomes this trouble, and a door will rUQ 

as easy and true in the center, when 
there is a variation of one· half inch or 
more in the height of the tracks, as it 
would when they are perfectly level. 

-MANUFACTURED BY-
S'YR..A.O'D'SE B OLT 00." 

SYR ACU S E , N .  Y.  

F I R E - P R O OF_ mms is the perfected form of portable Roofing, manufactured by us ] - for the past twenty-seven years, and is now in use upon roofs of 
Fac'tories, Foundries, Cotton Gins, Chemical Warks, 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. JOHNS MANUFACTU RINC CO., 
SOLE lIlAKUJ'AOT11_ o. 

B.W. Jobnl' Fire .ndW.ter-Proof Aabest0l 8h_thlng, BullcUng Felt, 
Aabeeto. Ste.... Packing&, Boller Coverlng&, Liquid Palat., Fire.Proof Paint., ek . VULCABESTOI. Moulded Piston-Bod Paektng, Bbag., Gasket&, Sheet PacldnC, eto. 

Established 1858. 87 MAI DEN LANE, NEW YORK. CIIICAIIL LClutI.ELPHIA. 

E. J. JOHNSON, 

Roofi ng S late 
MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, UNTELS, ETC. 

EsTDlATES FuRl!II8BBD ?N ALL SLATII WORK. 

QUAR RY. 

BANGOR, PAt 1 8  BURLING SLIP, N. Y. 

JULY, 1 88'1. 
Information ... to the Perfect Comllined Steam and Warm Air BeRtlnlr Apparatu8. 

The PERFECT COMBINED 
PORTABLE STEAM 

A.ND 

arm Air Hoatin[ ADDaratus. 
v;r eir & Nixon 

STEAM AND WARM AIR 
HEATING CO., 

1 4 1 0 & 1 4 1 2 NORTH SIXTH STREET. 
PHILADELPHIA., March 12, 1887. 

The superiority of our system ' (as developed in our 
apparatus) in uniting the two principal agents (steam 
and warm air) to sucCessfully heating large buildings, 
such as churches, school houses, bank buildings, 
dwelUngs, ete., is no longer a question of doubt or a 

Portable : 3 sizes 28, as, and 36 Inch. matter of experiment. 
The construction of our combined steam and warm air apparatus Is so arranged that it pre\'ents waste and only consumes fuel aooordinl\' to the demands of the temperature outside thc draft being 

regulated by automatic pressure from the boiler, and consequently is run as rour comfort dictates. 
In the back half circle of the fire chamber is a water bil.ck, against which the firc rests, and just 

above, standing upon two water legs, acl'OSll the center of the fire and In the middle of thc combustion chamber, Is a cylindrical boiler, ana lUst above It a steam drum. All of these parts are incased In a steel 
dome and devoted entirely to the production of steam. 

Upon the outside of this dome and the fire cylinder, in conjunction with the back radiator, Is where 
the warm air Is generated. thus combining the two systems In one apparatus and producing two re­
sults with but one fire, assuring a return of threefold to its owner. 

The many positive and perfectly satisfactory testimonials (wnere we have removed hot water 
steam, and hot alr heaters) lU!8ure us that we give a much better return than can possibly be produced 
from either system when worked upon their individual merits. 

The advantages our apparatus presents are :  In the first place, you get a return Immediately upon 
kindling the fire, while with stralgllt steam no return Is given until after the apparatus Is heated 
beyond 212 degrees. 

In the second place : In the combination the radiation never ceases (unless the fire is out). With 
straight steam It droPII out when the fire Is banked, the radiators become cold, and it takes several hours 
in the morning to recover what was lost during the night, while the combination responds quickly 
whenever required to do so. 

Now again in the tbird place : Stl:alght steam compels the same outlay In fuel at sixty (60) degrees 
as it does at zero, showing positively the combination system (as demonstrated In our apparatus) 
excels upon these three points, and at least 83J.1i per cent. in favor of our system, and also removes 
the objections of either system when run separately. With the old hot air heating, distant points can. 
not be reached, and in zero blasts all hot air flues become weak, requiring two, three, and sometimes 
four heaters instead of one. 

In our apparatus, we overcome this difficulty by regulating its power according to the demands of 
the thermometer outside, and when 0. cold wave stlikes us, we use the steam as a reserve to draw from. 
Upon the score of economf it requires but little more than half the fuel It takes to run the systems 
separately. Where power 18 wanted and little attention required, our apparatus will sUI'Ply the want, 
and Is sure to give entire satisfaction to any one that has tlie perplexing trial with onc tliat lacked the 
power when necessity demanded it. . 

Another advantage our apparatus has (when properly set ): It assures circulation and insures 
ventilation, and the biillding ro be heatE>d will not 00 subjected to sulphur gas, dust, or other impuri­
ties, but will present an atmosphere that is at once agreeable and pleasant to breathc. We ha,-e 0. most 
P08ltive lU!8urance of tbi!l fact in 0. dwelling where we removed 0. hot water apparatus that had be­
come foul, weighing over six tons, replacing it with one of ours, at one-third tlie cost, and thc relief 
being so sensitively felt, was pointeilly mentioned in the testimonial. In another case, showing its 
power, Is a public school where we plaCed two of our apparatus, and successfully heated twenty-four (lU) class rooms, while during the winter before, 11!85, when they used eight (8) thirty-six inch hot air 
heaters, the school was dismissed twelve sessions. on account of not being warm, and no dismissals have 
occurred from a similar cause since the Introduction of OUI apparatus. 

These developments are conclusive, and show the power and efficiency of our apparatus, constructed 
under the combination system, and must take the advance In making homes the most desirable dwell­
ing place In zero weather, and will in the near future take the lead upon the subject of comfortable 
and effectual heating. 
W E I R  .. N I XON, 1 4 1 0  and 1 4 1 2  NO. SI X T H  ST., P H I LAD E L P H I A ,  P A. 

�C0IlJllllll'M",,-!,BINIIJIIIIIIIJIATIIIWI O""".IJIII\III1'SQ_UA�RE�. ""'" I c. H. POSTEL & cO. ,l 
1 3 1 4  Rlr;>�� �VENUE. � I .  

T h i s  tool, with its 
sliding blade and stock bavlnjr 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 tbat a station. 
ary blade cannot. 

Send for price. 

L. S. STA R R E TT, 
Manufacturer of Fine Tools, A.THOL, DASS. 

s �o� ��i�d�n!!��l��h�n� Y 
lIaButut1lHd IIJ The Somenworth llaehlne tle., 

B. �. � .4.�:EI, 4§1; ... 
1 54 Lake Street, CHICAGO. 

Write for CircuIarII. 

DRABCK OFI!'ICE : 

527 ARCH ST. , PHILADELPHIA,  PA.  
2 � EMBOSSED � Ornamental Ne��:�:gn� 
� � � I Glass 

Works. 
'W I N DO'WS. 

SPECIAL WORK. 

Brass Signs 
A.ND 

�tm.dal •• 
OOBBE8PONDENCE SOLICITED. 

DESIGNS and ESTI MATES FURN ISHED. 
Work aa Reference, 

Union News Co., Pennsylvania Railroad, 
Pennsylvania University. 

) I 

R E F R I G E RA T O R S . 
Estimates furnished (under new 

construction) for 

Hotels, StoresandButchers' Use 
ALSO A. LINE 

FOR RESIDENCES, 
BY 

F RA N K  W. LOCKWOOD, 
2iO South Second St., Philadelphia. 
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EDWARD FORD, PREST. 
A. PITCAIRN, VICE-PREST. 

E. L. FORD, SECY. 
JOHN F. SCOTT, TRBAS. 

PITTSBURGH PLATE GLASS CO., 
C R E I C H T O N ,  P A., 

MANUFA<"'TURERS 

PO LISH E D  P L AT E  C LASS. 
Ground and Rough Plate Glass for Floors and Skylights. 

Three-sixteenths thickness, made expressly for fine residences. 

LARGE AND W IDE 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. 

. . .  Xlll 

ACI D  P H O S  HATE. 
A liquid prepa.ration of the phosphates, for Dyspepsia, :Mf'ntal and Physical 

Exhaustion, Nervou�ness. Weakened Ene rlrY, Indigestion, As 8 Drink In t'el'ers, &C. 
Recommended b:y Ph:ysioians. It makes & Delioious Drink. Invigorating and StIengthening. 

WOODWORKING 
MACHINERY, 

P L A N E R S  A N D  

MATCHERS, 

PONY PLANERS, 

Hand Matcber •• 
Solid Plate and 

S E G M E N T  

I M M E N S E  P R O D U C T I O N. R E - S A W S. . . . . 

CO N N E LL &, D E N C LE R, Rochester, N .  Y. 
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 ESPON D E NCE SO LICITE D.-

Works No. :/., Works No. 2, 
OREIGHTON, PA. TARENTUM:, PA. 

WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL 

OFFICE, CREIGHTON, PA. 

RUBBER BELTIlfG, PACKING, HOSE, 
AND ALL OTHER KINDS OF 

El. 'C" EJ EJ ::&I El. G- <> <> D .. , 
-FOR-

T :EE EI 

PE E RL ESS 
Brick Co., 

1 003 Walnut Street, PHILAO·ELPHIA. 
Manufactures 500 di1ferent kinds of 

Plain, Pressed, Ornamented, 
Moulded, and Oolored Brioks. 

R E D, 
B U FF ,  

D R A B ,  
B R OWN , 

C R AY, 
B LACK, 

WH ITE. 
ARCHES o f  all kinds, ground and 

fitted from Drawings furnished. Work­
ing plans sent with bricks. 

M E V H A N I V A L  and M A N V F A V T V R I N G  P V R P O S E S .  

The Largest and Most Extensive Manufacturers in America. BRICK FIREPLACES and 
THE GUTTA PERCRA AND RUBBER MFG. CO. VANTELS. New York, Vhlcago, San FrancisCO, Toronto. 1I1 

The Ori[inal Unvnlcanized Packin[ 
CALLED THE STAND!Rn-�T �\�:::.e:r:c:��p���ICh 

Accept no packing as J ENKINS PACKING unless 
stamped with our '" Trade Mark." {Tl .John Street, N. Y. JENKINS BROS 106 Milk Strept, Bo�ton. 

• 18 So. Fourth St., Phil •• 54 Dearborn St., ChlC8p. 

T���l�z��� CAS MACHINE 
Makes Sta ndard ,  U n i form C as, without F i re, Danger, S moke 

or S m e l l ,  using plain Bat-wing B u rners. 
Tbe only Machine In tbe world tbat can reliably do It. 

Send Cor VlrcolaR, and see wbo endones tbls statement. 

T I R R I L L CAS M AC H I N E  CO.,  No. 39 Dey Street, New York. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers, MechanicsJ Builders, men of leisure, and pro­

fessional men, of all classes, need good books in the line OI their respective callings. Our post 
ollice department permits the transmission of books through the niails at very small cost. A 
comprehensive catalogue of useful books by dl1ferent authors, on more than !lfty diiferent sub­
jects, has just been published for free circulation at the ollice of this paper. Subjects classlfled1 
with names of author. Persons desiring a copy have only to IIBk for it, and it will be mallea 
to them. 

AGRICULTURE. 
ANATOMY & PH YSIOLOGY. 
ANIMALS" DOMESTIC. 
ARCHITEIJTURE & BUILD-

ING. 
ANALYSIS AND ASSAYING. 
ASTRONOMY. 
BIOLOGY, ZOOLOGY, ETc. 
BOTANY. 
BREWING AND DI STILLING. 
CABINET MA KING, CARV-

ING, AND TURNING. 
CARPENTRY. 
CHEMISTRY. 
CIVIL ENGINEERING. 
COOKING. 
DICTIONARIES AND CYCLO­

PEDIAS. 
DRAWING,. ETCHING, EN­

GRAVINu- ETC. 
DYEING AND PRINTING. 

ELECTRICITY. 
FISHING, SHOOTING, ETC. 
GAS. 
GEOLOGY & MINERALOGY. 
HEAT. 
HORTICULTURE AND ABBO-

RICULTURE. 
HOROLOGY. 
HYDRAULICS. 
LAW. 
LEATHER. 
MATHEMATICS AND SUR-

VEYING. 
MACHINERY. 
MARINE ENGINEERING. 
MECHANICS. 
MEDICINE AND SURGERY. 
MENTAL SCIENCE. 
METALLURG Y. 
MICROSCOPY. 
MILLS AND MILLING. 

MILITARY ENGINEEI!ING, 
TACTICS, ETc. 

MINING. 
MISCELLANEOUS. 
MOULDING AND FOUNDING. 
NATURAL HISTORY, ETC. 
NAVIGATION. 
PAINTING. 
PERFUMERY. 
PHOTOGRAPHY. 
PHYSICS. 
POLITICAL ECONOMY. 
POTTERY. 
SANITARY ENGINEERING. 
SCIENCE SEHIES. 
STEAM ENGINEERING. 
STEEL AND IRON. 
STONE. 
TAXIDERMY. 
TEXTILE MANUFACTURES. 
TECHNOLOGY. 

Bricks li'hipped in cars a.t our works for 
all parts of the Country. 

Illustrp,ted catalogue and price-list sent 
free on application. 

SHIELDS & BROWN 
and &I. lTopri ...... of 

ILERS and STEAM PIPES 
Reduee. COD.en.aLlon of Steam.. 

FOR GAS AND "WATER PIPES. 
Prevents Sweati ng and Freezi ng. The BORtliob-Co.duelor ofH.at and Cold In tbe World 

Seud for Illaattated descriptive Circular, and Jl8me t.hi. paper. 1 43 Worth Street, New York. 78 and 80 Lake Street, Chicago. 

CHARTER'S 

GA�EI�IIB. 
CHICAGO AGENT : 

H. H. Latham. 
ur. Monroe Street. 

NEW YORK AGENT . 
ZeJJ Engmeerlng Co., 112 Liberty Stroot. 

Will iams & Orton Mfg. CO • .  

P. O. Box 1 48. STERLING, ILL. 

AUG ER s���triro��:r��e 

ESTABLISHED HALF A CENTURY. 

1t'!§X'M'S 
S A F E: S  

IlAVE �J&t43f.,�avEMEN1S 
tiDT FOUND Itl  . ftj " u ES 

OTHER •• {'" THAT WtLL WELL REPAY AN 
INVESTI GATIO N 
By ,.t\OSED��I�e TO SEC\mE; 
THE BEST SAFE MARVIN SAFE co. 
N EW YORK, P H I LADELPHIA, 

LON DON. E N C LAND. 

B. G. UNDERWOOD, 
ADVERTISING AGENT, 

361 BROADWAY, NEW YOr..K, 

31 PEMBERTON SQ., BOSTON. 

WELL-BORING BY STEAM WITH A 
Sprlng-pole.-By B. S. Lyman. With IJIn.tratlon8 of the 
appara�U8 employed. Contained In SCI ENTIFIC AMRRI­
CAN SUPPL.lIlEN�" No. �34. Price 10 cents. To be had 
In 'bls olllce and from ull newsdealers. 

Address M U N N  & CO., 

carpenter, cabmet, and 
pattern work, � in. bit 50 c.; set of !lve, 4, to 8-8 
in. $4.00, free with listf ---------------

B I T S ��ce�RI��WO:T 
Publisher'S of SC I E NT I F I C  A M E RICAN, 

36 1 Broad�ay, Ne� York. 

G G N IMPLEMENT 
• CO., 17 Maiden Lane e!!!!l!i=!!!!!!!!!�!!!!!!!!!�� New York. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMRRlCAN Sup­
PLEMENT, �9. PrIce 10 cent.. To be had at this ollles \lDd of ILII newsdealer .. 
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Band Saws. 
DAlIIASC11S TBlIIPBBBD BY NA.T11RA.L GA.lI 

BEA.T, S11PEBIOR T011GBNESS. 

After J!IQJe than ten years' experience In the manu­facture of Band 8a� we have cH8covered a new process 
of Temperlnc .nd SiraighUnlnc all at one opera­tion. Tails rocess insures .b.olole perCecilon. We s IY request all users of Band Saws to send us their a dress in full, and also a description of the sizes of saws used. and we will. by return mail. quote them suee1al prices, and also Belld"them our pamphlet on the Band Saw. which contains much valuable Information for all users ol Band Saws. 

The Superior Quality of our Band Savvs, All Tempered, Straight­
ened, and Trued at one operation, w-hich w-e have patented, makes 
them so perfect that our SALES HAVE )(ORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 
best imported sa-ws. 

Jr'WRITE POR 011B CIBC11LA.R A.ND BBD11CED PRICR LISTS..AJ 

N AT U R A L  C A S  
J s  perfectly free from all Impurities, and steel 
heated by its use does not scale. It contains no 
llulphur or other base substances. We are the ftrst 
to adopt its use in heating saws for temperinA, 
which explains the cause of our saws being tougher 
than u.u,. others now made. 

OUR CIRCULAR SAW 
Of all sizes from 6 Inches in diameter to 6 feet, both 

SoHd and Inserted Teeth, also our 

Double Toothed Cross Cuts 
(two saws 1n one). for all uses HA. VB NO 
E'lVA.L. 

JULY, 1 88'1. 

Our SAWYE R'S HANDBOOK w-ill be sent FREE t.Q any part 

of the w-orld on receipt of full name and address. 

Address E M E RSO N ,  S M I T H  & CO. (LIM ITED). 
Beaver FaUs, Pa. 

O L.r,.;e View. of" BDlldlnc., Brld,.;e., .M.chlne..,., PurDhure, made from small R D B  .. ,&n N G S R G E negatives by our New Permanent BrOmide Process. Also contaCt prints cheaper than sliver prints. E D AN D PLAN S' Aft" . Sample books of photographic prints mounted on cloth made up for agents. Send for samples and 

LA estimates on all photogrspltle work. U C E .... O R  The Ea.am.n Dry PI.le anel Pllm Co., 1 000 S'aU SI., Roehe.'er, N. Y. E D  I� Permanent Bromide Paper furnIShed for copying drawing's 

"cld Pho.ph.le. l'lIIP.! 
Humford Chemical Works . . . . . . . . . . . . . . . . . . .  xIii "dJ •• ,.ble CI.pbo.rel R.rker. 

Btanley Rule & I.e,"el Co • . . . . . . . . . . . . . . . .  cover II 
"dJu.lable PI.ne • •  

Stanley Hule & Level Co . . . . . . . . . . . . . . . .  cover 11 
A.dverU.lu,.; A.cen&. 

B. G. UnderwOOd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  xiIi 
A.lr Bra.h. 
A...t.!;1!���� :!� �u"e:yor.;· soppiie� 

. .  
·
iIi 

L. Manasse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iI 
A.rclll&ecl •• 

Munn & Co . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  x 
A.rchl&ecl.Jr.1 Sheel Me,.1 Work. 

J. S. Thorn . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  vili 
Cheney & Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . .  viil 

Archl&eclur.1 Wood Tumlnl(. 
Anderson & Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . .  viII 
Standard Wood Turning Co . . . . . . . . . . . . . . . . . .  viII 

A.r' (P.Jrnllure. S Huet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lx 
"rUOelal LllDb •• 

A. A. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  III 
A.rU.,,' lUaierlal •• 

F. \V. Devoe & Co . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  vii 
A.ph." P.lnl .nd Cemenl. M. Ehret, Jr .. & Co . . . . . . . . . . . . . . . . . . . . . .  cover iv 

Warrcn Chemieal and Mfg. Co . . . .  . . . . . . . . . . .  vii 
A..be.to •• 

Asbestos Packing Co . . . . . . . .  . .  . . . . . . . . .  cover il 
H. W. Johns Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . .  xli 

AutolD.tlc Air V.lve •• 
Thos. L. McKeen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

B.lu.'er., Slalr Rail., Elc. 
The Standard Wood '.rul'nlng Co. . . .  . . . . . . . .  Vlll 
Anderson & Dickey. . .  . . . . . . . . . . . . . . . . . . . . . . .  viii 

B.ud In.lrumeD' •• 
B.t&o�::.e�ie Li:ne.,: · ·  . . . . . . . . . . . . . . . . . .  viii 

Sharl!.!.ess & Watts. . . . . . . . . . . . . . . . . . . . . . . . . . .  iI 
BI.ck yarnl.h. 

M. Elltat, Jr •• & Co . . . . . . . . . . . . . . . . . . .  cover iv BII:" ��A':��:'-.IX.��.��� . . . . . . . . . . . . . . . . . . . . .  I 
Blind anel Shutler •• 

Pentleld & Van Auken. . . .  . . . . . . . .  . .  . . . . . . . .  vii 
Boller (JoverIIlC •• 

AslJebtos Packing Co. . . . . . . . . . .. . . . . . . .  cover II 
M. Ehret, Jr., & Co . . . . . . . . .  . . . . . . . . . . . .  cover iv 
Shields & Brown .  . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . .  xiii 
H. W. Johns Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . .  xII 
Jas. F. Wood & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  vlil 

Book.oller • •  lId PII bn.ber •• 
Henry Carey Baird & Co . . . . . . . . . . . . . . . . . . . . . . .  Iv 
DecOl-ator and Ful·nisher . . . . . . . . . . . . . . . . . . . . . .  Ix 
Wm. T. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iv 
J. B. Lipl?lncott & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  vi 
Ticknor &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi 

Br ••• Good •• 
C. H. Bealy & CO . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . · ·iI  

Brlc-.-Br.c. 
Thackara Sons & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ix 

Brick. 
Jas. H. Beggs & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
Chicago Anderson Pressed Brick Co.. . .  • . . . . . 11 
The Peerless Brick Co . . . . . . . . . . . . . . . . . . . . . . . .  xiii 

Brick lU.chlner
l

. 
Chambers, Bro. Co . . . .  . . . . . . . . .  . . . . .  . . .  . . vII 
Henry Martin . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  xII 

Bullden' H.relw.re. 
Orr & Lockett . . . . . . . . . . . . . . . . . . . . . . . . . . .  cover Iii 

Bullellnc P.per, Pelt, Elc. 
Asbestos Pacldnp: Co . . . . . . . . . . . . . . . . . . .  cover II 
M. Ehret, Jr., & Co . . . . . . . . . . . . . . . . . . . . . .  cover Iv 
C. S. Garrett & Son . . . . . .  . . . . .  . .  . . . . .  .. . . . .  . .  xiII 
Warren.Ehret Co . . . .  . . . .  . .  . . . . . . . . . . . .  cover ill 
Warren Chemical and Mfg. Co . . . . . . . . . . . . . .. vii 
H. F. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v 

Bullelen' Bcroll Saw. 
W. F. & J. Bames Co . . . . . . . . . . .  . . . . . . .  . . . . . . . .  Ii 

BU:::�:I �.��� .�� ����.�������: . . . . . .  x 
C.llper •• 

Cfiandler & Fa�uhar . . . . . . . . . . . . . . . . . . . . . . . . .  viii 
C.rbol.U of" Lime. 

M. Ehret. Jr., & Co . . . . . . . . . .. . . . . . . . . . . . .  cover iv 
C.rpel Llnlnc. 

Warren-Ehret Co . . . . . . . . . . . . . . . . . . . . . . .  cover ill 
H. F. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v 

Cemenlil. . H. W. Johns Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . .  xli 
M. Ehret, Jr .. & Co . . . . . . . . . . . . . . . . . . . . .  cover Iv 

Ch.nelellen. 
I. P. Frink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii 
Thackara Sons & Co . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  Ix 

CI.pbo.rd lU.rll.er. 
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Wainwright Mfg. Co . . . . . . . . . .. . . . . . . . . . .  cover ill 

W ���:�e�
I
.t

I
�: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v Richmond Weather Strip Co . . . . . . . . . . . . . . . . . iIi We.lher V.ne •• 

Thos. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Well Tool •• 
American Well Works . . . . . . . . . . . . . . . . . . . . . . .  viii Wh.dow Sa.h Cord. 
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WrS:����
' Shimer. . . . . . . . . . . . . . . . . . . . . . . . .  . lv 

Geo. W. Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . , .. 1 

©  1887 SCIENTIFIC AMERICAN, INC




