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Baltimore, M. First Methodist Epis-
copal Chureh. Me-
Kim, Mead & White,
Architeets, 587(Gel.)
“ House of Ross Winans.
McKim, Mead &
White, Arehitects,
592 (Gel.)
Binghampton, N. Y. Houses for I. I.
Goldsmith. I'. I, Lacey, Architect, 553
Blois, France. I'avilion of the Chiteaun
de, 595
soston, Mass, Algonquin Club-house,
McKim, Mead &
White,Architects, 577
Armory for First Corps

of Cadets. Wm. G.
Preston, Architect,
597

Chadwick Lead-Works.

Wm. G. Preston, Ar-
chitect, 593

Design for Algonquin
¢Club-house. Carl Feh-
mer, Architeet, 579

) Design for Building for

Massachusetis Horti-

cultural Society.

shepley, Rutan &

Coolidge, Architeets,
)

582

Gallery of Greek Senlp-
ture, Museum of I'ine
Arts, 581 ((7el)

“ House of Wm. G. Sal-

tonstall. I’eabody &
Stearns, Architeets,
579 (Gel.) :
o . King's Chapel, Details,
and
" Park - Street  Church
¢ Steeple. Drawn by

Heury Baeon, Jr., 59}
Store of John H, Pray,
sSens & Co. H. H.
Richardson, Archi-
tect, 594 (Gel.)
o Stores on South Street.
Chamberlin & Whid-
den, Arehitects, 580
Bremen, Germany. Street, 584 (Gel.)
Bridgeton, N. .J. Cumberland National
Bank. Hazlehurst & Huekel, Arehi-
teets, 594
Brighton, Mass, B. & A. R, K. Statien.
H. H. Riebardson, Architect, 583
Brookline, Mass, Church of St, Mary
of the Assumption.
Peabody & Stearus,
Architects,600(Gel.)
House. Ii. Laugford
Warren, Architeet,
590

Jrunswiek, Ga. Jekyl Island Club-
honse, C. A, Alexander, Architeet, 576

. R. Sta- |

INDEX BY

LOCATION.

[The figures refer to the number of the journal, and not to the page.]

Buffalo, N. Y. Design for Y. M. C. A.
Building. H. H. Riehardson, Arehi-

teet, 541
Cambridge, Mass. House of R. N. Top-
pan. Chamberlin
& Whidden, Arehi-

teets, 590

Statrease-hall in
House of A. A.
Carey. Sturgis &
Brighsm, Archi-
tects, 575 (Gel.)

| Canterbury, Eng. Mereery Lane. Af-
ter an Etehing by C. J. Watson, 557

Cape Aun, Mass, Fishermeun’s Houses.

579
Cape Cod, Mass. Sketches, 575, 578, 580,

586

Chalous-sur-Marne, France. Chureh of

| Notre Dame de I’Epine, near, 579

| Charlieu, Franee. Doorway, 58

Cheyenne, Wyo.
the U. P, R’y Co. Van Brunt & Howe,
Architeets, 576

Chicago, 111, The “ Fddy ' House. Jen-

| ney & Otis, Architeets, 591

| Cineinnati, O. liouse of Miss Alice

| Keys. F. W. Stick-

uey, Architeet, 592

The Derby Building.
samnel Hannaford,
Architeet, 559

City of Mexico, Mexico. Monument
Commemorative of the War of 1nde-

‘ pendence of the Republie of Mexico.
Cluss & Schulze, Architeets, 590

Cleveland, O. Houses for Mrs. Cole.
C. O. Arey, Architect, 516

Cohasset, Mass. Minot's Ledge Light-
house, near, iis3

Crescont City, Cal. St. George’s Reel
Light-station, near, 394

Dalton, Mass, House of Zenas Craue,
Jr. Fuller & Wheeler, Architeets, 595

Detroit, Mich. Ifouse. Wm, A. Bates,
Architeet, 597

L. 8. Court-house, M.
E. Bell, Arehiteet, 55

1 I3 .

N .

and Soldiers’ Mon-
ument, 583 (Gel.)
The Gardner House,
576 (Gel.)
England.  Wolf Roek Light-house, 552
Flatbush, L. [. Proposed House at.
Stackert & Dietrich, Arehitects, 556
Florence, Italy. Portions of the New
Fagade ot S, Maria del Fiore, 593
France. Ar-Men Light-house, 578
" Heaux Je Bréhat Light-house,

“ ]

Galveston, Texas. U, S. Custoni-house.
M. E. Bell, Architeet, 5x9

(Giuadalajara, Spain. 1’alaee of the I’o-
sada, Cogolludo, 600

Halifax, N, 8. New City-Iiall. Edward
Iilliot, Architeet, 593

Holyoke, Mass. Conn. River R. R. Sta-
tion. 11, H. Richardson, Architeet, 583

Kennebuukport, Me. Episeopal Chureh,
H. P’. Cilark, Architeet, 588

Kansag City, Mo.

City Exehange.
Glenn Brown, Ar-
ehitect, HR5
¢ Design for Kansas
City Exehange.
C pe, Stewardson,
Johnzon & Trus-
eott,Architeets,594
v *  Design for Kansas
City Exchange, E,
M. Wheelwright,
Architect, 585
l.ockwood House,
near. W.W. Polk
& Son, Architeets,
585

‘ 6

After an Etching by Stephen Parrich, |

Passenger Station for *

Dorchester, Mass. First Parizh Church -

Design for Kansas |

| Kansas City, Mo. N. Y. Life Ins. Co.’s
Offices, MeKim,
J Mead & White, Ar-
. chiteets, 589
The New England
Building. Brad-
lee, Winslow &
Wetherell, Arehi-
teets, 598
Lake Huron, MIleh. Speetacle Reef
Light-house, 587

“ %

! Londen, Eug. Cheapside. After an
| Etehing by S. My-
ers, 600

4 “

Sehool. T. J. Bailey,
Architeet, 585
Macon, Ga. Aeademy of Music. Alex-
ander Blair, Arehiteet, 579
Milton, Mass. Ilouse of A, E. Touzalin,
W. R. Emerson, Architeet, 583 (Gel.)
Minneapolis, Minn. Houseof Sol. Simith
Russell. Walit &
Cautter, Architeets,
556
& “  Log House for Mrs.
Mead. H. W.
Jones, Arehitect,
596
Mantreal, Can. Plan of the Bank of
Montreal. Taylor, Gordon & Bous-
field, Archltects, 589
XNaples, Italy. Sketchesin the Museum,
by C. H. Walker, 590
Newport, R. I. ilouse on Bellevue Av-
enue, 593 (Gel.)
New York, N. Y. Dr, Bellows’s Memo-
rial Tahlet. Augus-
tus St. Gaudens,
Senlptor, 598
House for C, W.Ward.
Beall & 1liaak, Ar-
ehitects, 590
Houses of W, S,.\Wehb
& Ii. MeK. Twom-
bhly. C. B. Atwood,
Arehitect, 590(Gel.)
lHonses on 7ith and
75th Streets. l.amb
& Rieh, Architeets,
595
Interior Fittings of
Delmonieo’s new
Restaurant. J. B.
Lord, Architeet,599
Mutual Life Ins. Co.
Building, C. W.
(jiuton, Arehiteet,

578
St, T'homas’s Chureh.
R. M. Upjohn, Ar-
chiteet, 590 (Gel.)
Liberty Statue, 600
Niederwald, Gormany. The Germania
Monnment, 600
North Easton, Masg. O.C.R.R. Station.
H. H. Riehardson, Arehitect, 583
{ Oregon. Tillamook Light-house, 590
Palmer, Mass. B. & A.R. R. Station.
H. H. Richardson, Arehitect, 553
Paris, Franee, Plans of the Opéra Com-
ique, 600
Monument to the Re-
publie, 600
Philadelphia, Pa. Christ Memorial

“ «

a0 .

Church. Pursell
t & Fry, Architeets,
591

House at Fox Hill,
near. 1T.P. Chand-
ler, Jr.,Arehitect,
584

House of Rodman
Wistar. Wilson
Eyre, Jr., Arehi-
teet, 598

Park-Avenue M. E.
Church., Hazle-
hurst & Huekel,
Architects, 584

The Goodrich - Road |

Providenee, R. I. Mrs. William Gam-
meli’s Honse, 577
(Gel.)

5 ‘“  Details of game, 577
Proposed Sawyer

Memorial Ward,
Butier 1loespital
for the Insane.
Stone, Carpenter
& Willson, Arehi-
teets, 591
Hospital for the In-
sane. E. H. Keteh-
am, Architeet, 599
Residence. M.J.Dim-
moek, Arehitect,584
Rome, Italy. Sketehes in the Vatican,
hy C. H. Walker, 590
Rouen, Franee. Hdtel Bourgtheroulde,

585

Saco, Me. Propased Sehool Building.
John Calvin Stevens, Architeet, 576
Salem, Mass. Main Room eontaining

Prof. Morse's Colleetion of Japanese

Pottery, 596 (Gel.)

San Mateo, Cal. Residenee of W.II.

Howard. Bruee Priee, Arehiteet, 575
Saragossa, Spain. Tower of San Mi-

guel, 594
Scotland. Skerryvore Light-house, §76
South Framinghsamwn, Mass. B.& A.R.R.

Statfon, H. H. Riehardson, Arehi-

teet, 583

Springfieid, O. U. S. Post-office. M. K.
Bell, Architeet, 598

St. Louis, Mo. Offices of Misgouri Safe
Deposit Co. Thayer &
Rohinson, Architects,
580 (Gel.)

Wholesale Warehouse
© for John R. Lionherg-
er. Shepley, Rutan &
Coolidge, Arehitects,
595

Banking-room, Bank

of Minnesota. J.W.
Stevens, Arehitect,
596

Design for New York

Life Ins. Co.’s Of-
dees., Hodgson &
Stem, Arehiteets,597
Housge. J, W. Stev-
ens, Arehitect, 580
Premises of the West
Publishing Co. J.
W. Stevens, Archi-
teet, 582 (pp. 90-91)
Tiffin, O. College of Ursulin Sisters.

E. O. Fallis & Co., Arehiteets, 575
Tuxedo Park, N. Y. Shooting-box for

J. L. Breeze. R, Il. Robertson, Arch-

itect, 596
Uyeno, Japan. Park-Entranee, 588 (G¢l.)
Venice, 1taly. Veunice by Day. After

an Ktehing by Otto 1i. Baeher, 596
Waban, Mass. B.& A.R.R. Statiop, H.

H. Riehardsou, Arehiteet, 583
Washington, D. C. Design for Cathelio
University. O.Von

. Nerta, Architeet,578

Experiments in Trap-

Richmond, Ind.

« Ya.

@ &

St. Paul, Minn.

“« 6

Siphonage. The
Musenm of Hy-
giene, 577

I “@

11otel at Forest Glen
Park, pear. oJ. T,
Sehneider, Arehi-
teet, 586
Wellesley Hiils, Mass. B. & A. R. R,
Statlon. H.H.Riehardson, Architect,

583
Woodland, Mass. B. & A. R.R. Station.
H. H. Riehardson, Arehitect, 583
Woreester, Mass. Y. M. C. A, Building.
Fuiler & Delano, Arehiteets, 597
Yomel, Japan, Gateway and Temple,588
Zamora, Spain. La Casa de los Momos,
598 0
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HE preoccupation of mind attendant on bringing our year’s

* operations to an end, and preparing for those of the en-
suing year lhas caused us to overlook an announcement con-
cerning the Gelatine edition, which should have been made at
an earlier date. When the Gelatine edition was announced,
subscribers were promised one gelatine print each mounth, whicl
was full money’s worth for the extra dollar paid for subscrip-
tion. The success of the experiment proved the possihility of
issuing more of these prints to those who would pay for them,
and, following the example of the astute fisherman who wastes
a sprat to catch a whale, we promised subscribers to this edition
two gelatine prints each mounth during 1886, and, in fulfiling
our promise, have served these subscribers at alloss to ourselves.
As is known, the publication of the Imperial edition was begun
in March last, instead of beginning to-lay, as was our original
intention, and as we landed our whale at that time, we really
wasted the greater part of our sprat, and there is ncither wis-
dom nor economy in continuing the operation. We shall re-
turn, then, to the original scheme of publication, and, hence-
forth, subscribers to the Gelatine edition will receive only one

gelatine print each month.
H seems to be contained in an article written by M. Léon
Malo, which we find in Le Génie Civil, in regard to the
formation of foundations for machinery by means of masses of
‘conerete made with asphalt. Every architect who has had to
provide for the placing of steam-engines or other pieces of
heavy machinery knows that it is often a difficult matter to ob-
tain a bed for them which shall have weight and inertia enough
to be immovable under the straining of belts and the lateral
~movements of the various parts, together with the cohesion
necessary to prevent gradual dislocation, without incurring
serious expense, and to architects have been due many of the
improvements and economies which have already been made
in this detail of professional work. In general, the tendency
has been of late years to substitute concrete for the mason-
work of earlier times ; and where the architect of twenty years
ago would have hurried about among the stone dealers to find
one or two enormous blocks upon which to secure, by means
of bolts leaded into the stone, or passing entirely through it,
the engine which his client wished to use, he now stays on the
ground 1o watch the mixing of the cement concrete, which, if
carefully made, gives at small expense, a mass of any size
equal in resistance, and superior in inertia, to any combination
of two or more stones, while it offers admirable facilities for
securing the iron bed-plate of the machine by means of bolts
embedded in the concrete before it hardens. According to M.
Malo’s plan, the cement concrete of ordinary use is simply re-
placed by a rough concrete of stones and asphalt, softened, as
asphalt for such purposes usually is by the addition of seven
or eight per cent of bitumen. To form the mass of asphalt
concrete which it is intended to use as an engine-bed, a mould
of planks is first formed, enclosing the form of the proposed
block, and Jined with paper to prevent adhesion, On the bot-

SUGGESTION, which may be of considerable value,

tom of the mould is placed a layer of stones and asphalt, heated
to about 400° Fahrenheit, and then other layers, allowing the
larger stones to break joint as far as possible, and grouting con-
stantly with hot asphalt, until the block is complete. The work
may be interrupted for several days, and then resumed, with-
out injury to the solidity of the mass, and cut-stone blocks can
be inserted, or holes for bolts made by means of round sticks
covered with paper, as the construction goes on. The mass of
hot stone and asphalt must be allowed to cool for several days
before the planks of the mould are taken away; but when all
has set firmly the block forms an admirable, and almost in-
destructible foundation for any machine whatever. The asphalt
concrete differs from solid stone, or from cement concrete, in
possessing a slight permanent elasticity, so that a vibration
communicated to one end of a block is absorbed, becoming im-
perceptible at the other end, and M. Malo finds that this qual-
ity gives it a remarkable advantage as a foundation for ma-
chines, which are found to run better, and keep in good order
longer, on this than on any other bed. Whether coal-tar could
be safely used in place of asphalt for a concrete of this kind we
cannot say, but it seems at least probable that it might be, and
the experiment seems to be well worth trying, particularly in
places where high-speed engines are to be used. M. Malo calls
attention to two precautions which it is necessary to take with
the asphalt concrete, one being to protect it by a coating of
cement, or better, we should say, of plaster-of-Paris, in places
where it might be softened by too close proximity to a hot cyl-
inder or steam-pipe; while the other is to avoid dropping oil
on it, as all oils, and particularly the mineral oil used for Iubri-
cation, dissolve asphalt more or less completely. The same
precautions would be needed with coal-tar concrete, and it
might be well also to cover this all over with plaster-of-Paris
or some other finisl, to prevent not only softening, but the evap-
oration of certain volatile constituents which are present in coal-
tar, but not in asphalt,

VERY one remembers a rather striking letter, written to
the Century a year or more ago, by some one who had be-
come as tired of having carpenters, plumbers and alaziers

in his house as Charles Reade was of *the curse of families,

the British workman;” proposing that a new profession should
be established, that of the Universal Tinker, the duty of whose
members should be to know something of all the trades con-
cerned in house-building, or rather, in house-repairing, so that
they might be appealed to in all eases of functional derangement
ahout a house, with confidence that they would know how to
diagnose and cure the disorder at once and completely, without
requiring the busy master or mistress of the mansion, on per-
ceiving a leak in one of the water-pipes, to hunt up first a
plumber to find the leak, then a carpenter to take up the boards
to enable the plumber to reach the pipe, then the carpeuter
again to put back the boards after the plumber had done his
work ; and finally a painter to paint or varnish the dents and
scratches which the plumber and carpenter had left behind
them. "This suggestion secms to have horne fruit, at least in
Chicago, where the Universal Tinker Company has just been
established, with a capital of twenty-five thousand dollars, for
the purpose of undertaking household repairs systematically in
just the way proposed in the Century. In order to avail them-
selves of the services of the company, it is only necessary for
householders to pay a subscription, at the rate of three dollars

a month, in return for which the company will send men once

a week to the subscriber’s house, who will do all the small re-

pairs nceded on the premises, testing the gas-pipes and water-

pipes for leaks, and stopping any that may be found, sctting
lights of glass in place of hroken ones, cleaning out waste-pipes
and traps, refilling batteries and seeing that electric apparatus
is in good order, winding and regulating clocks, protecting ex-
posed water-pipes with straw or felt, with a thousand other
small jobs of the same sort, which can be executed systemati-
cally by a company at much less than the expense of having
the same work done by isolated workmen. The ideca scems to
have produced a great impression; two French journals have
already copied a portion of the prospectus of the company from
the American papers, and we shall expect to find it in others as
the news spreads. So far, it meets with nothing but commen-
dation, and if careful men are employed, who can be trusted to
go about a handsomely-furnished house without Jeaving mud on

\
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the velvet carpets and the damask furniture coverings, the com-
pany is likely to meet with great success.

householders with workmen of the ordinary sort would fill
volumes with stories which would amuse the reader more
than the person whose sufferings they portrayed. Mr. Gardner
and Mr. Holly have given several examples, but there are
many more of the same kind. TPerbaps the plumbers are the
heroes of more anecdotes than workmen of any other sort.
We remember one case where the proprietor of a house found
some petty trouble in one of his plumbing fixtures, and, on
his way down town, engaged a plnmber to go to the honse and
make it right. When he eame home in the evening he found
almost the entire contents of his eoal-bins, which were under
the sidewalk, piled in the middle of the kitchen floor, and the
plumber hard at work getting out what remained. The leak
was still unrepaired, but the plumber explained that he was
" transferring the coal from the bins into the kitchen so as to get
at the shut-off, which he snpposed was in one of the bins; and
it did not seem to occur to him that he had been doing anything
foolish when he was shown the shut-off in plain sight on the
kitchen wall. Perhaps the worst feat of the destrnetive work-
man that we ever came across was the setting of a tub, consist-
ing of half a lime barrel, nearly full of mortar, on the beantifully
polished marquetry floor of a room in which some trifling repairs
were to be made to the plastering. This tub, which, of course,
leaked at all its joints, was left standing in the middle of the floor
over Sunday, and when we saw it, it formed the centre of a mass
of brown stains, whieh extended over the floor in every direction.

HN account of the various experiences of architects and

write to the Sanitary Engineer in regard to a matter
of very considerable importance to architects and own-
ers. It seems that these gentlemen, not long ago, had ocea-
gion to number temporarily certain rooms in a house to be
altered under their care, and for this purpose used paper num-
bers, which they pasted on the glass of the windows with muei-
lage. Later, when they attempted to wash off the nnmbers,
they found that the mucilage had left a stain on the glass, which
could not be removed. They applied for adviee to a chemist,
who informed them that the mncilage contained silieate of
soda, and that nothing but repolishing the glass would remove
it. The glass dealcrs who heard of the matter said that they
bad themselves met with similar accidents in pasting on their
labels, and that nothing could be done but to repolish the glass.
The mucilage manufacturers gave the architects some comfort
by telling them that if the windows were treated with hot water
the silicate stain would come off, and this proved true for the
sheet-glass windows, but the stains on the plate-glass did not
yield. The editor of the Sanitary Engineer seems to have no
suggestions to make in regard to the trouble, and we donbt if
any one knows of a treatment which will take off such stains
from plate-glass. With us silicate of soda and glass windows
do not often come in contact, but it was at one time common
abroad to give honse walls of porous brick or stone a coating
of silicate of soda, sometimes alone, but more often followed by
chloride of calcium or other reagents, in order to prevent them
from absorbing moisture. It was soon discovered that in apply-
ing these ¢ preservative solutions”” eare must be taken to keep
the silicate of soda from spattering on the windows, and the
printed descriptions of the various processes usually contained
directions for covering them, so as to avoid the ¢indelible
stains” produced by the solution ; hnt the presence of this chem-
ical in mueilage conld hardly have been suspected even by those
familiar with the precautions to be taken in applying preserva-
tive solutions ; and the mannfacturers of the mucilage, who must
have known the effect of silicate of soda on glass, would have
done well to print on their labels a warning against what is cer-
tainly a very common use of their product.
M. announced the discovery of a process for covering iron
and steel, by means of an eleetric current, with an un-
changing coating. By the aid of electricity a perfeetly pure
iron has been obtained, whieh is as little snhject to corrosion
as copper, but this metal is too costly for general use, and so
far the only way in whieh eleetrie enrrents have been found of
practical advantage is in prodncing upon the outside a covering
of magnetic oxide, similar to that given by the hot-air or steam

MESSRS. ANDREWS & JAQUES, architects, of Boston,

DE MERITENS, a distinguished electrician, has just

of the Bower-Barff{ processes. The manipulation necessary is
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the same as that for electro-plating. The piece of iron to be
coated is cleaned, and placed in a bath of water, warmed to a
temperature of about one hundred and seventy degrees Fahren-
heit. The piece to be coated is made the anode, and a piece of
copper, or of carbon, or even of iron, serves as cathode. On
passing a gentle current through the circuit the water surround-
ing the iron under experiment is decomposed : the hydrogen ac-
cumulates on the cathode, while the nascent oxygen acts upon
the metal of the anode, covering it with a shining black coat of
magnetic oxide. If the current is too strong, the coating is
powdery, and liable to rub off, while the surface of the iron is
roughened by a sort of honey-combing action ; but with a mod-
erate one a perfectly adherent black coating is formed in a few
minutes, which ean be brilliantly polished. Moreover, by the
chemical action of the decomposed water pieces of iron already
deeply corroded may be cleaned and permanently protected
from further corrosion by a single operation. To do this, ac-
cording to Le Génie Cuvil, it is only necessary to place the
rusty iron in the bath, and send a gentle eurrent through it.
As before, the decomposition of the water of the bath in con-
tact with the iron sets up a chemical action, bnt in this case
the hydrogen as well as the oxygen of the water is engaged, and
the sesquioxide of the rust is reduced to magnetic oxide, at the
same time that a fnrther oxidation seems to take place in the
pores of the unchanged metal. The result of all the reactions is
to produce a black skin upon the piece of metal under treatment,
the outer portion of which is rather loosely attached to the rest,
and can be brushed or seraped away, while the inner portion elings
tightly, and is as hard as the iron itself. If distilled water is used
for the bath, and in other respects a suitable cleanliness is main-
tained, the coating given by the electric process is more uniform
than that produced by the action of hot-air or steam, and is quite
as hard and adherent, while its produetion is a matter of a few
hours, instead of days.

HE Deutsche Bauzeitung gives some details about the two
newest engineering improvements proposed in Switzerland.
One of these, the Brunig railway, is already, we believe,

under contract. The road is to be of narrow gauge, the rails
being one metre, or thirty-nine inches apart, and is to be
divided into three sections. One of these comprises the line
from Brienz to Meiringen, while the second forms the opposite
end of the route, extending from Alpnach, on the Lake of Lu-
cerne, to Lungern, a village at the foot of the pass of the
Brunig. The third section is the mountain line, which passes
over the Brunig and connects the other two. For this last por-
tion it is intended to use a toothed rail, midway between the
others, into which will lock the teeth of a cog-wheel on the en-
gine, as is done on the Mount Washington railway and others
of the kind. Without such help it would be impossible to
ascend or descend the grades of the Brunig line, some of which
rise at the rate of six hundred and thirty-four feet to the mile,
and even with it the road will only be traversed in summer,
leaving the winter traffic between the two valley sections,
which are to be kept open throughout the year, to be carried
on over the monntains, as it now is, by means of sledges. The
second enterprise of the kind now under consideration is the
construction of a earriage-road over the pass of the Gemmi.
To judge from our own experience of both passes, the engineer-
ing of the Brunig railway will be child’s play compared with
that required for laying out a road over the other route, which
begins, just above the baths of Lenk, by the ascent of a cliff, -
more than four hundred feet high at the lowest place, of which
the top is said to overhang the base. We will not warrant the
truth of this, but we can testify that the zigzag path hewn out
of the face of the rock projects in some places considerably
beyond the portions of the same path immediately below, and
it is hardly conceivable how anything short of a spiral tunnel,
like those which ascend the Saint-Gothard mountain, could be
contrived to get carriages to the top of the cliff. Once over
this barrier, which is so formidable as to have kept for many
thousand years the people on either side of it completely dis-
tinct in race, language, religion and manners, the ascent of the
Gemmi is not extremely difficult, but the pass is very high, and
much exposed to snow, so that, however desirable it may ap-
pear to the Swiss Government to establish more direct com-
munication between the valley of the Rhone and the German-
speaking Switzerland, we are not sure that the object might not
be as well attained by making a special cheap railway fare
around the mountains as by the more romantic expedient of
hewing a road through or over them.
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EARLY SETTLER MEMORIALSI—V.
GROTON HEIGUTS CELEBRATIONS AND MONUMENT.

HE sad anniversary of the massa-
ere at Groton Fort was celebrated
for many years with sad solemnity.

Within the enelosure of the old wall
of the fortress, where the victims had
been heaped up and the blood flowed
around in rivulets, sermons were annu-
ally preached and all the details of the
terrible event rehearsed. In the year
1789, Rev. Henry Channing of New
*..”~ London delivered the annual sermon.
- A< His text was: “If thine enemy hunger
W’ give him bread to eat; if he thirst,give
= him drink.” Unlike the usual tone of
~ ws Such discourses which had served to
) 2.~ .. keep alive the memory of the country’s
N gar i, wrongs, the speaker recommended for-
ey WA D q d iliati
giveness, peace, and reconciliation.

The Groton Monument. Through the effects of this sermon, or
the division of public sentiment from some other cause, the celebrations
were discontinued for many years. In course of time, however,a desire
became prevalent — not torevive the embittered feeling of revolution-
ary days — but to erect some enduring memorial of the heroism and un-
fortunate end of the Groton victims. A general spontaneous utterance
of this wish led to a celebration of the anniversary of the battle-day in
the year 1825. The orator was William F. Brainard, Esq. A grand
military parade and a large assemblage of citizens gave effect to the
sentiment then expressed, that a monument to the memory of the
slain should be erected near the scene of the fatal assanlt. The pub-
lishéd account of this eelebration contains the surprising expression
that the battle ¢ had hitherto been deemed unworthy of commemora-
tion.,” Tradition says that at least ten thousand people attended
this celebration, including the military
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with singular honesty, if not with a very deep understanding of what
really makes a monument. This is what they say : 7

“ We are not ambitious that it should possess the fine symmetry and
proportions of the Grecian and Roman models, nor exhibit a’display
of the sculptor’s skill; these things, though fine in themsel;/es, are
too apt to attract more admiration for the artist than for the event
intended to be commemorated. But in the qualities of simplicity
strength and durability, it cannot too much abound. The best skill
of the mason should be employed to make the monument endure as
long as the hill on which itis to stand. And the only business of
the seulptor should be to mark upon it in plain and indelible charac-
ters, the names and deeds of the brave sufferers of the 6th of Septem-
ber, 1781.” In closing their petition, the signers add this curious
sentence :— ¢ In presenting their case to the consideration of the
Legislature, your petitioners feel sensible of the great embarrassment
that ordinarily attends those appearing in the character of suppliants
for public bouuties; your petitioners cannot but express their hopes
that the present application is not of that ordinary kind which ex-
cites little interest, and which merits as little as it excites.” Some
of the members of the Legislature favored a State appropriation of
$15,000, thongh it was unanimously agreed to anthorize » lottery to
raise a sum not stated. The managers of the lottery were David
Coit, S. F. Dennison, E. F. Smith, T. P. Trott and” W. W. Law.
They published the first seheme August 2, 1826,

Their highest prize was $5,000, the lowest $3.00, and the whole
amount of prizes $25,000. * This lottery,” they advertised, “ will be
drawn in the good old way, in which no intricate combination of
numbers can be used. The noble purpose for which the lottery is
granted ought of itself to secure the countenanee and support of the
public; but in addition to a motive of patriotism, adventurers have
in this scheme a favorable opportunity to enrich themselves.”

The eorner-stone of the monument was laid September 6, 1826,
with Masonie ceremonies by the Grand Lodge of the State, in the
presence of many men of distinction, the military, and a laree con-
course of people. It was completed in 1830. Itis not known that

and eighteen survivors of the massa-
cre, disfigured by scars, maimed hy
wounds, and wearing the clothes they
wore in the fight, which were perfor-
ated by bullet holes and bayonet cuts.

Immediately behind the orator sat
three veterans, and behind them one
thousand ladies who, with tearful eyes
and glowing hearts, showed their ap-
preciation and gratitude to these brave
men. The scene is described as most
gsolemn, affecting and impressive,
where more of tears than mirth pre-
vailed.

In accordance with the sentiment
expressed at this celebration, sixty
citizens of Groton and New London
formed themselves into an association
for the purpose of erecting a mon-
ument on Groton Heights. Each mem-
ber paid an entrance fee of two dol-
lars, except the survivors of the bat-
tle, they were admitted free. The
first by-law of the association stated
that “any white male person may be-
come a member.” In the horrors of
bdttle the negro’s services are wel-
comed, but in times of peace he is told that he is not wanted. A
charter was granted to the association by the legislature in 1826, and
the latter body was asked to assist in the ereetion of the monmmnent.

At one of the first meetings held to devise nfeans to erect the mon-
ument, and after the matter had been fully examined and discussed,
the sense of the meeting was tried, and it was unanimonsly agreed :
“that the events of the 6th of September, 1781, possessel that general
interc’s’t, that justly entitled them to the respect of our country at
arge.

The petition to the legislature for this_aid is a very remarkable
document, and its general character is illustrated by the following
extracts :

“In asking for the means for erecting a monument, they do not
propose to gratify the narrow feelings of pride and vanity, nor even
to cherish a remembrance of private excellence and wortli, but to
auimate and kecp alive a recollection of an interesting event of our
Revolutionary War, and strengthen the remembrance of the brave
men who were actors in it.”

As to the propriety of raising a monument, they say: “ And if it
should still be considercd a question whether the method is a wise
and proper one for commemorating a distinguished event in our his-
tory, it might be deemed a sufficicnt answer that such has been the
usage of all nations whether barbarous or civilized, in every age of
the world. But without resorting to the sanction of usage, your
petitioners believe they may safely refer the points to be decided
by the principles and feelings of our common nature.” As to the
matter of art in the monument, the petitioners stated their feelings

* Continuned from page 265, No. 571.

Design for a Monument on one of the battle-fields near Paris.
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any architect was employed in its de-
sign, or who the master-builder was.
There was a building - committee. It
is built of native rock, quarried not
far from the place where it stands ;
is twenty-six feet square at base,
twelve at top, and one hundred and
tweaty-seven high. In the interior a
, circular flight of one hundred and six-

: | ty-eight steps leads to the platform on
the top, from whence a fine view is
obtained.

The monument cost $11,000. Tt
stands a short distance from the old
fort. 1Its styleis described as that of
an obelisk. The top is two hundred
and sixty-five feet above the waters of
the bay.

Upon a marble slab on the west
face, over the entrance, is the follow-
ing inscription : —

“This Monument was erected under
the patronage of the State of Con-
necticut, A. p., 1830, and in the 55
year of the Independence of the U.
S. A. In Memory of the Brave Pa-
triots who fell in the Massacre at Fort
Griswold near this spot on the 6 of
September, A. D., 1781, when the British under the eommand of the
traitor Benedict Arnold, burnt the towus of New London and Groton
and spread desolation and woe throughout this region.”

The most striking line of the inscription —emphasized as it were in
large capitals —is THE TRAITOR BENEDICT ARNOLD. It
seems as though the builders of the monument having set out to
honor the memories of the departed heroes, had been so carried away
by the flood of their patriotic indignation when they came to the
mention of Arnold’s name, that they hurled the whole weight of the
monument npon him, and left the memories of the herces —as in-
deed they might — to take care of themselves. Perhaps they thought
it wise to make his infamy monumental, as a warning, instead of glo-
rifying the services of better men as examples for posterity. How-
ever that may be, the monument is obviously more commemorative
of Arnold’s treason than of the patriotism of the men who fell. Not
that the latter are omitted entirely.

Within the monument, upon the right of the entrance, is a marble
tablct bearing the names of the eighty-three heroes who fell on that
bloody day, and the proverbial Connecticut thrift is suggested by the
charge of ten cents admission to see them. You get the Connecticut
opinion of B. A. for nothing. By payiung ten cents you can read the
names of the martyrs.

This was formerly on the south side of the monument, facing the
fort; some years since, repairs becoming necessary, it was remuved
to the present location, and its place supplied with solid masonry.
There was also ahove and connected with it a slab bearing the fol-
lowing inscription, which was also removed at that time and never
replaced : —

4 Zebulon and Naphthali were a people that jeoparded their lives
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unto the death in the high places of the field ” — Judges, 5 chap.
18 verse. N %

The monument is fitly described in the words of the association’s
petition to the Legislature: ¢ We are not ambitious that it should
possess the fine symmetry and proportions of the Grecian and Ro-
man models.” It is simply a piece of masonry, and as far from be-
ing a monument as its entire dimensions are greater than a single
stonc used in its construction. There was a vital sentiment and a
universal character in the Indian memorial, gradually accumulated
by personal and spontaneous effort on Sachein’s Plain, that touched
avery one, be he savage or civilized. Even though the object for
which it was piled np be hidden in the greatest uncertainty, its ap-
peal to the heart is not a particle diminished. It stood there for the
best loyalty of remembrance to a human existence. What a falling
off in sentiment, of appreciation of what was due to the event was
there in the minds of the men who caused the erection of the Groton
shaft, in comparison with that expressed by the penniless widows in
their memorials. The cruel and careful discrimination made by the
petitioners, when they said that “they do not propose —even to
cherish a remembrance of private excellence and worth, but to keep
alive a recollection of an interesting event of our Revolutionary
War ” could nut have been thought of by a savage. The old grave-
stones are complete and beautiful memorials. The Groton Monu-
ment is the most heartless pile of stone ever built up to any object
deserving monumental remembrance. From every point of view from
which real monuments are to be considered, it would have been bet-
ter for those who made it and for the generations who succeed them,
if it bad never been built.

The desire of the men who made this monument, that it shou_]]d
not be a work of art, for fear that it would distract attention
from the memory of the heroic dcad, displays an ignorance only
equalled by their belief that the skill of the mason and an enduring
p%e of stone would alone commemorate the cvent, or “strengthen the
remembrance of the brave men who were actors in it.” They knew
that it had ** been the usage of all nations,” whether barbarous or eivi-
lized, in every age of the world, to commemorate memorable events
by great monuments; but they failed to observe that these structures
were distinguished by qualities as notable in themsclves as the cvents
they signalized; qualities quite beyond the reach of the mason, and
still more enduring than stone. If the Groton Monument Committee
had followed the usage of their savage predecessors, piled up their
native pieees of granite as spontaneously as did the Indians op Sa-
chem’s Plain, and with a modest rustic taste trained the wild vines
of the forest to grow over them, they would have shown an under-
standing of the lessons which the usages of all nations— worth re-
ferring to — teach, and answered to the full all “the principles and
feelings of our common nature.”

The Groton Monument does not, however, stand alone in its shock-
ing and ineffectual presence as a eommemorating object in discord-
ant relationship with the event it assumes to keep alive. It hasa
fitting counterpart near by in the Norwich images, and hundreds of
others scattered all over the States of the Union. If the idea of the
scnlptor’s art in Groton was the same in 1826, as it was in Norwich
in 1871, than the Groton obelisk, in comparison with the granite
soldier, needs no apology and deserves no eondemnation. Since the
erection of the monument the anniversary day has been usnally noticed
by gatherings on the spot of individnals, and sometimes by prayers
and addresses, but not often by a public eelebration. Mr. Jonathan
Brooks, of New London, who dicd in 1848, took a special interest in
this anniversary. For many years before his death, he resorted an-
nnally on this day to Groton Heights, and whether his audience was
few or many, delivered an address, which was always rendered inter-
esting by graphie pictures and reminiscences conneeted with the
Revolution.  On one occasion when he found himself almost without
an audience, he exclaimed with sudden fervor, ¢ Attention! Uni-
verse | ”

THE LEDYARD MONUMENT.

In 1854, the State appropriated $1,500 for the erection of a mon-
ument to Colonel Ledyard. It was made of native granite, and bears
his name, and stands in the cemetery which is sitnated within a few
hundred yards of the fort. Within the iron railing that encloses the
monument are the remains of the slab of blue slate which originally
marked his grave; it is now nearly destroyed, and the inseription
rendered illegible by the vandalism of the relic hunter. On the die
of the monument is the following inscription : — -

¢ Sons of Connecticut behold this monument, and learn to emulate
the virtue valor and Patriotism of your ancestors. Erected in 1854
By the State of Connecticut in remembrance of the painful events
that took place in this neighborhood during the war of the Revolu-
tion; It commemorates the burning of New London, the storming of
Groton Fort Massacre of the GGarrison and the slaughter of Ledyard
the brave Commander of these posts who was slain by the Conquer-
ors with his own Sword. He fell in the service of his country Fear-
less of death and prepared to die.”

On the north side of the die is a copy of the inseription on the
head-stone originally erected over the grave of Colonel Ledyard. It
read as follows: —

«Sacred to the Memory of William Ledyard Esq; Col' Command-
ant of the Garrisoned Posts of New London & Groton; Who after a
gallant defence, was with a part of the brave Garrison, unhumanely

Massacred; by british troops in Fort Griswold, Sep 6 1781  tatis
Sufﬁ? a judicious & Faithful discharge of the various duties of his
Station, He rendered most essential Service to his Country; and
stood confessed, the unshaken Patriot; and intrepid Hero. X

« He lived, the Pattern of magnanimity; Courtesy and Humanity.
He fell the Victim of Ungenerous Rage and Cruelty.”

The monument itself is one of the kind that owes its origin to the

. marble-cutter. As a memorial

it has no interest whatever in
comparison with the battered
remains of the old stone.

The vest and shirt worn by
Ledyard at his death are pre-
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The Ledyard Monument and Gravestone, Groton, Conn.

served in the Athenznm at Hartford. They bear the rents made by
his own sword in the hands of his murderer. These, and the noble
inscriptions, are his only monuments. The one on the monument ought
to be engraved on a tablet of gold. Not to encourage the sons of
Connecticut “to emulate the valor and patriotism of their ances-
tors,” for they need no such encouragement, but to shame, by con-
trast, the weak sensibilities of a committee who would erect such an
object as that over Ledyard’s grave.

Inside the old fort, a few steps from the entrance, a slab, enclosed
by an iron fence, bears this inseription: “On this spot Colonel Wil-
liam Ledyard fell by his own sword in the hands of a British officer
to whom he had surrendered in the Massacre in the Fort, Sept. 6,
1781.”

THE LITERARY MONUMENT.

The book called ¢ Baitle of Groton Heights,” first published, with
many illustrations, by Wm. W. Harris, Esq., and enlarged and
revised by Charles Allyn, Esq., both of New London, is, after
all, the only monument, exeepting the old gravestones, worthy
the slightest attentivn, It is a haman, just and tender tribnte;
beautiful in its appreeiation of the snbject; thorough in its purpose,
and of inspiring interest. The chapter devoted to “ Monumental
Records,” contains excellent illustrations of twenty-six of the fifty-
two of the old gravestones, and thirty inseriptions and epitaphs; the
histories of the families of the slain; the narratives of those who sur-
vived the slaughter, with their biographies, are given with minute
fulness. We are gratefully indebted to this book, the best one we
Lave ever seen on such a subject, for aid in the preparation of this
paper, as we are also to John J, Copp, Esq., of Groton, Conn.

FORT GRISWOLD.

The old fort has ehanged very little. It is substantially the same
in size and outline as at the time of the battle. The flag-staff raised
in 1881, stands as nearly as possible on the spot oceupied by the old
one. The well is the same, whose cooling waters the implacable
British refused on that bloody day to the dying defenders of the
surrendered fort. -

THE NEGRO HEROES OF FORT GRISWOLD.

That there were two free negroes, Lambert Latham and Jordan
Freeman, among the garrison of the fort, who fought as desperately
as the white men, and were both killed, has not alwavs been noticed
by historians and orators. Freeman, who was the body-servant of
Colonel Ledyard, is credited with killing with a spear Major Mont-
gomery, the commander of the assaulting forces, as he was about to
jump on to the wall of the fort from the shoulders of his soldiers.
As the Major breathea his last, he cried, “ Put every man to death.”
Freeman was buried io the cemetery of the Ledyard family.

Lambert Latham lived with Captain William Latham, and just
before the attack on the fort was sent off with Mrs. Latham, her
children and servants to a place of safety; but seeing a musket in
the wagon, he took it and hurried back, following the Captain into
the fort. The Latham family say that Lambert fought manfully by
his master’s side, discharging his musket with great rapidity, even
after he had been severely wounded in one of his hands. On the
tablet in the monument where the names of the slain are inscribed
those of Freeman and Latham are placed last, with a wide space be-
tween them and those above, and the latter is given as Sambo. At
the seventy-seccond anniversary of the battle in 1853, the Hon.
Robert C. Winthrop was the orator. His omission to make a brief
allnsion, even to the two colored soldiers, though speaking in strains
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of eloquence of the Sons of Connecticut, ealled out from Mr. Wm.
Anderson, a colored eitizen of New London, a reproof for this neg-
lect, a referenee to the manner of eutting Lambert’s name on the
monument, and an account of his tragic death. Mr. Anderson’s ar-
ticle was published in 1855, in a book called ¢ The Colored Patriots
of the Revolution.” He says:—¢Lambert was a brother of my
grandmother. He was near Colonel Ledyard when he was slain,
and retaliated upon the British officer by thrusting his bayonet
through his body, and received in return from the enemy thirty-
three bayonet wounds, and thus fell, nobly avenging the death of his
eommander. These facts were given me on the spot at the time of
laying the corner-stone by two veterans who were present at the
battle.”

No confirmation of this statement of the death of Lambert was
made in the published narratives of other witnesses of the massacre.

The following epitaph is from the oldest gravestone in New Lon-
don, erected to the memory of Captain Richard Lord, who died in
1662:—

“Bright starre of our chivallerie tyes here
To the state a counsillar full deare

And to ye truth a friend of sweete content
To Hartford towne a silver ornament

‘Who can deny I8 Poore, he was retief

And in composing paraydies he was cheife
To Marchantes as a patterne he might stand
Adventring dangers new by sexr and land.”

GROTON HEIGHTS CENTENNIAL, 1881.

The ninety-ninth anniversary of the battle collected the largest
number of people that had been presént for many years, and was a
romising preliminary to the still more imposing celebration of the
ollowing year. The Congress of the United States appropriated
$5,000, for the purpose of repairing and improving the monument,
and a like amount for the centennial celebration. The State of Con-
necticut gave $3,000 for the latter object, and over $3,000 more were
reeeived from subscriptions and other sources. The nmmnber of peo-
ple in attendance at the centeunial was variously estimated at from
thirty thousand to one hundred thousand. General Joseph R. Haw-
ley, United States Senator, delivered the oration. During the een-
tennial year, important repairs were made to the monumeut, its
height increased eight feet, and the summit completed in proper pro-
portion to the rest of the monument. The association was also re-
vived through the efforts of Mr. E. L. Avery and Mr. John J. Copp,

and a large number of names added to its membership.

T. H. BARTLETT.
[To be continued.]

THE ETHICS OF ARCHITECTURAL PRACTICE.:
BY the cthics of archi-

tectural practiee you

will understand, with
me, that courtesy and con-
sideration which persons of
the same profession not only
should practise, but which
they owe to one another.
In other words, it is the
§ golden rule of life, “ Do un-
to others as you would be
done by.”

All  oceupations, every
trade, call it what you will!
yea, the foundation of all life
and mutual dependence, ex-
ist under this moral obliga~

@

{ tion, and, without it, earth
e st e would be but chaos.
SSYRIAN 3‘~CAPITAE Without the eognizance

"ARTS DECOMATIAS” of this bond, from which no
one is free, or ean absolve himself, and its enforcement or eompliance
therewith, no industry ean flourish, no craft can thrive; and the
higher the morale, the more exacting the standard and its observ-
anee, the greater must and will necessarily be the resultant good.

If in the ordinary avocations of life this code is requisite, it is in-
finitely more essential to the arts. The product of the manufactu-
rer, the wares of the merchant, represent, embody & value, a cost of
{)roduction and of handling, that is positive and cannot be annihi-
ated. The labor of the scientist, be his special pursuit what it may,
is the product of his mind, which, once transformed into substance,
goes forth beyond recall, to enrich some one possibly, but may leave
him “poor indeed.”

What constitutes the code of ethies of our profession? Is there a
written law to govern? Is there established usage to guide? Is
there a power to protect? Exists there a tribunal to decide ?

You will say my questions are numerous, and, like many cases, it
may be much easier to ask than satisfactorily to answer. Craving
your indulgence, I will attempt it.

Ethics, as I understand its import, is the science that treats of hu-
man actions, right or wrong, in the praetice of human life. As we

1 A paper hy Geo. A. Frederick, F. A, I. A, read at the Twentieth Annual
Convention of the American Institute of Architects, heid in New York City,
Decembher 1 and 2, 1886,
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all are probably and unfortunately painfully aware of many of the
wrongs, I will at present confine myself to.speak of the right — of
what should be, not what in many cases is. If the above definition
is correct, then the written law, if such there be, must have been the
result of, and formulated by such praetitioners as were upright and
honorable, their action and conduct gave it eredencc, merited appro-
bation, and established it as proper usage. Strictly speaking, in the
light we are eonsidering, there eannot be such a thing as a law, ema-
nating of aud by itself; it is that innate feeling of honor, self-
respeet, and of the esteem and proteetion which we desire to gain for
ourselves, that aetuates and prompts us to render it to others if we
would exaet it in return; this makes usage, usage makes law.

The art of all arts, for apart from its sister Music, it is the only
art creative, and, in comparison with the evanescent character of the
former, fitly called “frozen music,” with its memorials to mark every
epoch, from Pyramid-studded Nile and the rock-cut temples of India
to the monuments of to-day, graving each people’s history in endur-
ing stone, for the instruction, wonder and admiration of future ages
and generations, has not rolled by, nor its illustrious achicevers, hon-
ored and rewarded by emperors, kings and pontiffs, lived, without
leaving us their legacy. What the usage was in times gone by, is not
the object of this paper. Its purpose is, what are its reeognized
usages to-day ?

Livery practitioner will tell you they are those universally known
and embodied in the coustitution and schedule of the American In-
stitute of Architects and other kindred associations. And what are
the Amecrican Institute of Architects and its kindred associations?
They are a connection of architects for the honorahle and dignified
prosecution of their profession, on a nniform and reputable basis.

Have these institutions, entrusted with our mutual welfare, a duty
to perform? Do you smile at the simplicity of the question?

I think you will agree with me that they have, that their existence
is due to a desire, and their paramount duty is to see, that all of its
individual memhers comply with the honorable, the dignified, and
reputable usages and practices of the profession they represent; and
just to the extent to which they fulfil this mission, is it in their power
to improve, or on the contrary to debase it.

If, then, we have such associations, and our united presence here
on this occasion, and others gone before, and others that will follow,
proves that we have, then have we also a power that should protect,
a tribunal that should decide; and if it fails so to protect, fails so to
judge, then ean it neither expect, much less eommand either public
respect, or individual confidence, still less recognition or obedience.

Do the various members of these bodies comply with their obliga~
tions to the profession and its represcntatives? In other words, do
they fulfil what they promised, worthily uphold what they agreed to
when they joined in fellowship ?

I shounld 1ikc each member to answer this question for himself, but
I will here venture the assertion, in which I think every honorable
member will join with, and bear me witness, that fully onec-third of
all the members of the various organizations arc simply associated
therewith to use the same for a cloak, and but too often as a weapon
against their more houorable confreéres.

Is there unity of action or of practice amongst us, as there should
be between members of a common cause, with common iuterests, and
for a common good ? Are we actuated by a common zeal and common
friendship? Or, do you not rather find in the place of confidenee
that should exist, mistrust; in the place of amity and good-will, jeal-
ousy and envy; in the place of honorable consideration and support,
selfishness and indifference? Does not the motto, instead of “ Truth
aud Unity,” seem to read “ Every man for himself, and the devil take
the hindmost ?”

When members not only of the profession but of the association
besiege a person who contemplates making an improvement, for
whom, in many cases, an architect has done previous building and is
his choice, and offer, aye, beg for the privilege, and exert influence
to secure this, to make drawings free of charge if not adopted, and
at ridiculous commissions or remuneration if chosen, well knowing-
that Ly such means alone they can find entrance, do they elevate the
profession or add lustre to the Institute which tolerates it ?

Or, when an architect is engaged, plans are prepared and in the-
bands of his client, another goes to him and offers to do the work at
one-half rates, and if he finds response, possibly takes your drawings
to his office and makes copies of them, and you can only secure your-
self against his assault by threatening your quondam elient with a-
suit at law, does this look as if the moraleé of the profession has an-
honorable standard ?

Or againl when an architect has a commission promised for a
work in the near future, the regular commission on which would
amount to between seven and nine hundred dollars, and when about*
ready the supposed client informs him that, owing to certain in-
fluences which he cannot ignore, he feels compelled to ask another
architect what he would be willing to do the work for, and when the
architect, once cmployed, informs his opponent of the facts, and that
his proposition has been made in accord with the schedule of the-
American Institute, and, a few days after, the first mentioned is
shown a proposition in writing, signed and submitted (possibly in a
spirit of pique) by the latter offering to furnish full service required
for the sum of fifty dollars, and this also by a member of the Ameri-
can Institute, does it show unity and interest in the promotiva of

ood ?
_g Or again! when a member of the Institute proclaims as a medium
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of influence that he charges only one-half eommissions on all ecelesi-
astical work for a certain denomination, and thus seeuring the bulk
of it, frequently makes the business relations of other arehitects with
their clients for this class of work very mueh strained and unpleas-
ant, they (the clients) feeling when informed of this, that they have
heen or are heing taken advauntage of, ean this be productive of fel-
lowship and harmony ? oA |

I have often heard it asserted that a man’s labor is lis, to do with
as pleases him, can be given away if he so chooses, and no one has
the right to cavil or object.

This is true only when such a gift does not wrong another. There

are circumstances when a person has this undoubted right, but such
can only exist when the person so benefited would not have gone to
another for the lahor involved. If, on the contrary, such work is
done in a spirit of competition, advertisement, or to prevent another
from bheing properly remunerated, it ceases to he generosity, becomes
contemptible, and degrades not only the doer but the entire profes-
sion.
One more example from my experience, and T will leave this field
of zorrow and heartburnings. An architeet is employed, receives in-
structions, makes and presents his sketches, whieh are pronounced
satisfactory. Shortly after he is informed by his client that several
reputable architects have voluntcered to do the work for one-half
commission, and unless he complies the work will be given to
another. Ie deelines, asks to he relieved, paid the regular eommis-
sion for the sketehes furnished, and is refused. The work is given
to one of the parties referred to, who kuows of the existing eircum-
stanees, and probably did so when he made the first offer. _ The re-
tiring architeet is compelled to sue in a eourt of law for his carnmed
commission ; the architeet supplanting him, as above indicated, and
also a member of the Institute, appears as a witness against him,
and testifies that although one per cent is the usual and customary
compensation for the work done, he considers it an excessive and ex-
travagant charge, and he would feel perfeetly satisfied with one-half
of that amount. And although three other architeets testified in the
case to the correctness of the eharge, the judges decided, on the tes-
timony above cited, against the suitor’s claim, and allowed him only
one-half.

Can one feel surprised or aggrieved under circumstances and ex-
perienees like these, that the vast majority of the public attach no
value to the services of an architeet? That they are looked upon as
extortioners ? nay, almost as a speeies of legalized robbers, whom it
is dangerous to approach? If we wish to exaet respect from the
publie, we must respeet ourselves, and if we wish them to believe our
services are of value, we oursclves must first value them; otherwise
we indeed labor in vain, nor need feel astonished at treatment as
startling as oceurred only a few days since, and whieh illustrates a
sad chapter on competitions, that architectural “Pandora’s box,”
without some allusion to whieh this paper could scarce pass eurrent
as complete.

A distinguished prelate of an influential chureh, especially noted
for his fine sense of honor and integrity, invites a number of archi-
teets to submit plans for a large educational establishment about to
be founded. Somewhere about a dozen respond, and after due delib-
eration, three of the submitted designs are chosen, and respectively
rewarded by the first, sccond and third premiums. The conditions
stipulated in the invitation were that the recipient of the first pre-
mium should make the requisite drawings for the work on 2 commis-
sion of two and one-half per cent, the amount of the premium re-
ceived to he deducted from the commission named. The suceessful
competitor acknowledges the reeeipt of the premium with natural
satisfaction, and intimates that he is ready to go on with his work,
and the more time allowed him, the more satisfactory could he make
his labor. To this acknowledgment he never even received a reply,
and about three weeks since, the work was awarded and accepted by
a memher of this Institute, conversant with every eireumstance of
the competition, who had never drawn a line, or, possibly, given it a
moment’s thought.

What I have given you in this paper is the result of personal
knowledge, and in most instances, as you will probably conjecture, of
unpleasant experience, nor are my thoughts far wrong when I
imagine it will tally with that of a majority of this Institute, as well
as others.

And now, Gentlemen and Brothers in the Art Creative, does it not
strike you that there is something wrong somewhere, and the sooner
we remedy it, the hetter it will he for all of us? If we have a code
of ethies and they are sufficient, they surely want to cease heing a
dead letter, or, if not suited to the wants of to-day, a regeneration
that will fit them to the demands. If our schedule of charges is nn-
fair and exorhitant for the labor we perform, let us lessen it; if
proper, let us enforce it. Let the Institute and its, nay, our repre-
sentatives say what is proper, and, after saying it, not let their words
die on the air, but give them life and force, by demanding either
strict compliance or severance. Let not the Insfitute hecome an idle
name, and, in heing a name only, deserve the contempt it is sure to
earn, hoth from the public and its memhers; pot the less true be-
cause it may be not expressed, but because felt by all who strive well
and honestly.

Let the edict go forth: —

No more competitions without the sanction of the Institute, and in
accordance with its rules and regulations.

6

No more offering or agreeing to make plans or drawings free of
charge, to he paid for if adopted.

No more sealing of prices for the sake of seeuring work.

But let every member work and give his best efforts to maintain
the honor and integrity of the Institute, and thereby he will surely
advance and sustain his own. In doing this he will make his co-
workers respect and esteem him, as he will learn to regard them, and
not, as is too often the ease now, feel and look upon nearly every one
who happens to be located near you as a bird of prey, watching your
every movement to eapture your spoils.

I am not picturing to myself, nor asking your assistance to found
an architectural Utopia. 1 am fully convinced that no two persous
probably ever existed, whose ideas of right and wrong were precisely
or identically the same; there must and will he some, the epidermis
of whose conseience is of thicker texture than that of others. It is
not finicky hionesty, but manly integrity we want, an intention to do
right unselfishly, not for our own benefit, hut for the good and wel-
fare of all; this all can give, be it in their own way, so their purpose
be but true.

Let our officers, those sclected and designated to watch over our
welfare and the prosperity of our art— let them, I say, do their duty
fearlessly and without favor; let their justice he swift and sure, ever
on the alert, ever ready to aet and perfect the trust confided to their
keeping. Then, indeed, will every memher striving to do what is
right feel that he has some support, some assistance; then, in fact,
will our Association, our Institute become a palladium to the honest,
and eease to be a bulwark to the unserupulous.
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[ Contributors are requested to send with their drawings Sull and
adequate descriptions of the buildings, including a statement of ¢cost.]

STAIRCASE — XWALL IN THE HOUSE OF A. A. CARY, ESQ., CAM-
BRIDGE, MASS., MESSRS. STURGIS & BRIGHAM, ARCHITECTS,
BOSTON, MASS.

[Gelatine Priut, issued oniy with the Imperial Edition.]

BUILDING FOR THE URSULIN SISTERS, TIFFIN, O. MESSRS. E.

0. FALLIS & CO., ARCIIITECTS, TOLEDO, O.

J HE building is to be used as a convent and school for the Ursn-
lin Sisters; the right wing being oceupied as chapel, the left as
school-rooms;; the eentre portion, with intersecting wings, as con-

vent.  The first story of this part is to he built of stone; the other

portions of brick, stone trimmings and terra-cotta.

CAPE COD SKETCIES, NO. I.

HOUSE OF W.nI. IIOWARD, ESQ., SAN MATEO, CAL. MR. BRUCE
PRICE, ARCIITECT, NEW YORK, N. Y.

HALL MANTEL IN THE S8AME.

SAFE BUILDING.—XI.
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Fig. 36.
TO ASCERTAIN AMOUNT OF LOADS.

ET A B C D be a floor plan of a building, A B and C D are the
vyalls, E and F the columns, with a girder between, the other
lines being floor beams, all 12" between centres; on the left side

a wellhole is framed 2'x 2. Let the load assumed he 100 pounds
per square foot of floor, which covers the weight of construction.

1Continued from page 269, No. 571.
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Load on Each of the right-hand beams, also the three left-hand
Beams. heams E L, K P and F Q will each carry, of course,
ten square feet of floor, or

10.100 = 1000 pounds each uniform load. Each will transfer one-
half of this load to the girder and the other half to the wall. The
tail beam S N will earry 8 square feet of floor, or

8.100= 800 pounds uniform load. One-half of this load will be
transferred to the wall, the otlier half to the header R T, which
will therefore carry a load of 400 pounds at its centre, one-half of
which will be transferred to each trimmer.

The trimmer beam G M carries a uniform load, one-half foot wide,
its entire length, or fifty pounds a foot (on the off-side from well-
hole), or

50.10 = 500 pounds uniform load, one-half of which is transferred
to the girder and the other half to the wall. Tbe trimmer also
carries a similar load of fifty pounds a foot ou the well-hole side, bnt
only between M and R, which is eight feet long, or

50.8 =400 pounds, the centre of this load is located, of course,
half way between M and R, or four feet from support M, and six
feet from support G, therefore M will carry (react)

6.14000= 240 pounds and G will carry
4.400 _
T 160 pounds.

See Formule (14? and (15).

We also have a load of 200 pounds at R, transferred from the
header on to the trimmer; as R is two feet from G, and eight feet
from M, we will find by the same formula, that G carries

%2009 =160 pounds and M carries
2%00 = 40 pounds.

So that we find the loads which the trimmer transfers to G and M,
as follows:
At M= 250 4 240 4 40= 530 pounds.
“ G=250 i 160 4 160 =570 pounds.
The loads which trimmer O I transfers to wall and girder will, of
Poad on eourse, be similar. We therefore find the total load-
Walls, ing, as follows:
On the wall A B:
t 500 pounds.
530 ponnds.
400 pounds.
530 pounds.
500 pounds,
500 pounds.
Total on wall A B = 2960 pounds.
On the wall C D we have six equal loads of 500 pounds each, a
Load on Girder. total of 3,000 pounds.
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Fig. 37,

On the girder E F, we have:
At E from the left side 500 pounds, from the

right 500 pounds. Total 1000 pounds.

At G from the left side 570 pounds, from the
right 500 pounds.

At { from the left side nothing, from the right
500 pounds. ~

At I from the left side 570 pounds, from the
right 500 pounds

At K from the left side 500 pounds, from the
right 500 pounds.

At F from the left side 500 pounds, from the
right 500 pounds,

Total 1070 pounds.
Total 500 pounds.
Total 1070 pounds.
Total 1000 pounds.

Total 1000 pounds.
Total on girder 5640 pounds.
As the girder is neither uniformly nor symmetrically loaded, we
must calculate by Formule (16) and (17), the amount of each reac-
tion, which will, of course, give the load coming on the columns E
and F. (These columns will, of course carry additional loads, from
the girders on opposite side, furtber, the weigit of the eolumn should
be added, also whatever load comes on the column at floor above.)
Girder E F then transfers to eolumns,

At E=1000+ (4. 1070) + (3. 500) + (3.1070) 4 (3.1000) 4
(0. 1000) = 2784 pounds.

At F =1000 4 (%£. 1000) 4 (§. 1070) 4 (3. 500) 4 (}. 1070) +
(0. 1000) — 2856 pounds.

As a check the loads at E and F must cqual the whole load on the
girder, and we have, in effect,

2784 12856 = 5640.

Now as a check on the whole ealculation the load on the two col-
umns and two walls should equal the whole load. The whole load
being 20’ x 6" x 100 pounds minus the well-hole 2’ x 2’ x 100 pounds,
or 12000 — 400 = 11600 pounds.
And we have in effeet,

Load on A B

2960 pounds.
« CD

3000 pounds.
“  two columns 5640 pounds.
Total loads =11600 pounds.

We therefore can calculate the strength of all the beams, headers
and trimmers and girders, with loads on, as above given.

For the columns and walls, we must however add, the weight of
walls and eolumns above, includiug all the loads coming on walls and
columus above the point we are calculatiug for, also whatever load
comes on the columns from the other sides. If there are openings
Load over wall in awall, one-half the load over eaeh opening goes to

openings.  the pier each side of the opening, including, of course,
all loads on the wall above the opening.

v \\W \ Thus in Figure 38, the weight of walls

would be distributed, as indicated by
etched lines; where, however, the open-
ing in the wall is very small compared
to the mass of wall-space over, it would,
of course, be absurd to consider all this
load as on the arch, and practically,
after the mortar has set, it would not be,
Y but only an amount about equal to the
part enclosed by dotted lines in Figure
39, the inclined lines being at an angle
of 60° with the horizon. Where only
part of the wall is calculated to be carried
Fig. 38. on the opening, the wooden centre should
be left in until the mortar of the entire wall has set. In ecase of
beams or lintels the wall should be built up until the intended amount
of load is on them, leaving them free under-
neath ; after the intended load is on them,
they should be shored up, until the rest of
wall is built and thoroughly set. )
Wind pressura 'Y ind-pressure on a roof is
and Snow. generally assumed at a eertain
load per square foot superficial measurement
of roof, and added to the actual (dcad) weight
of roof ; except in large roofs, or where one
foot of trnss rests on rollers, when it is im-
portant to assume the wind as a separate force,
acting at right angles to ineline of rafter.
The load of snow on roofs is generally
omitted, when wind is allowed for, as, if the
roof is very steep snow will not remain on
it, while the wind pressure will be very severe ; while, if the roof is

Fig. 39.

GLOSSARY OF SVMBoLS, —The following letters,
in atl cases, will be found to express the same mean-
ing, unless distinctly otherwise stated, viz.: —

@ = areq, in square inches.
b = breadth, in inches.

n
of long pillars.

o

p

¢ = constaut for uitimate resistance to compression, | q

,

s

¢

= the centre.

in pounds, per square inch,

= constant in Rankine’s formula for compression
[See Table 1.]

= the amount of the left-hand re-action (or sup-
port) of heams, in pounds.

= the amount of the right-hand re-action (or sup-
port) of heams, in pounds.

7 = 3.14159, or, say, 3.1-7 signifies the ratio of the cir-
cumference and diameter of a circle.

If there are more than one of each kind, the recond,
third, etc., are indicated with the Roman numerais,
as, for iustance, a, &, Au, i, €40., O b, by, by, by, ete,

in iaking moments, or bending moments, strains,
stresses, etc., to signify at what point they are taken,

d = depth, in inches. = moment of resistance, in inches. [See Table I.] |the letter signifying that point is added, as, for in>
¢ = constant for modulus of elasticity, in pounds- = strain,in pounds, stance : —
inch, ihat is, pounds per square inch. = constant for uitimate resistance to tension, in |, = moment or bending moment at centre.
f = faclor-of-snfety. pounds, per square inch. Ma= o & point A,
g = constant for uitimate resistance to shearing, per | 4 = uniform {oad, in pounds. mp = & -~ &L point B.
8quare inch, across the grain. . ¥ =gstress, in pounds. mx = @ . o point X,
g1 = constans for uitimate resistance to shearing, per | 1w = load al centre, in pounds. s = strain at centre.
square inch, iengthwise of the grain. Z, y and z signify unknown quantities, elther in pounds | g5 = point B.
k= height, in inches, or inches. sx = % point X.
'k = moment of inertia, fn inches. [See Table 1.] d = total deflection, in inches. v = stress at centre,
= ultimate” modulus of rupture, in pounds, per | p: — square of the radius of gyration, in inches. [See | v, = ¢ point D.
§ = lengih, 1o tmehes skl o Sl
= , in inches, = di nches. w = load at centre.
™ = moment or bending moment, in pounds-inch, U Py peecitRise wa = ¢ point A,

T =radius, in inches.
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flat there will be no wind pressure, the allowance for which will, of |
conrse, offset the load of snow. |

If the roof should not be steep enongh for snow to slide off, a
heavy wind wonld probably blow the snow off. .

In case of “continuous girders,” that is, beams or girders sup-
ported at three or more points and passing over the intermediate
supports without being broken, it is usual to allow more load on the
central supports, than the formul® (14) to (17) would give. This
subject will be more fully dealt with in the chapter on beams and
girders.

FATIGUE.

If a load or strain is applied to a material and then removed, the
material is supposed to recover its first condition (provided it has
not been strained beyond the limit of elasticity). This practically,
however, is not the case, and it is found that a small load or strain |
often applied and removed will do more damage (fatigue the mate-
rial more) than a larger onc left on steadily. Most loads in build-
ings are stationary or “dead ” loads. But where_there are  mov-
Moving ing loads, such as people moving, dancing, marching,

Loads.  etc., or machinery vibrating, goods being carted and
dumped, etc., it is usnal to assume larger loads than will ever be imposed ;
sometimes going so far as to double the actual intended load, or what
amonnts to the same thing, doubling (or increasing) the factor-of-safety,
in that case retaining, of course, the actual intended load in the calcn-
lations. This is a matter in which the architect must exercise his
judgment in each individnal case.
e Louis DeCorrET BERG.
[To be continued.]

THE TULIP-TREE, WHITEWOOD, AMERICAN OR YEL-
LOW POPLAR.

LIS is the Liriodendron
tulipifera of Linnwmus,
the tulip-bearing lirio-

dendron, tulip-trec, saddle-
tree, or tulip-bearing lily-
tree of the arboriculturists,
which produces the wood
known in commerce by the
varient name of poplar, Vir-
ginian poplar, white poplar,
yellow poplar, whitewood,
canary whitewood, canary-
wood, or canoe-wood. The
French Tulipier de Virginie
and the German Virginisch-
er Tulipeerbaum are literal
translations of the word Vir-
ginian tulip-tree.

This tree is called Lirio-
dendron, from leirion, a lily,
and dendron, a tree, from
the flowers resembling those
of a lily, though more cor-
rectly those of a tulip, as
the specific name implies. It
is called poplar from its gen-
eral resemblance to trees of
that genus; whitewood, and
canary-wood, from the white
or yellow color of the wood,
the wood varying in color
when grown under different
circumstances ; canoe-wood,
from the use to which it is
applied by the native Indians ; saddle-tree, from the cut or scalloped
form of the leaves bearing some resemblance to a saddle. There is
only one species of this tree, and it is of the first rank. The flowers
are yellowish, variegated with green, red, and orange; the corolla is
composed of six petals, and it assumes a tulip or bell-shaped form.

The tree has no relation to the poplar; it represents one of three
genera, composing the order Magnoliace, the genus Magnolia being
considered the sype of this order.

The tulip-tree is a native of North America. It abounds in the
Middle States, in the upper parts of the Carolinas and of Georgia,
and is found still more abundantly in the western country, particu-
larly in Kentucky. Its comparative rareness in the maritime parts
of the Carolinas, and of Georgia, in the Floridas, and in lower Louis-
iana is owing less to the heat of summer than to the nature of the soil
which, in some parts, is too dry, as in the pine harrens, and in others
too wet, as in the swamps which border the rivers. Even in the Mid-
dle and Western States the tnlip-tree is less abnndant than the oaks,
the walnuts, the ashes, and the heeches, hecause it delights only in
deep, loamy, and extremely fertile soils, such as are found in the rich
bottoms that lie along the rivers, and on the borders of the great
swamps that are enclosed in the forests.

In the Atlantic States, especially at a considerable distance from
the sea, tulip-trees are often seen seventy feet, eighty feet, and one
hundred feet in height, with trunks from eighteen inches to three feet
in diameter; but the Western States seem to be the natural soil of
this magnificent tree, and there it displays its most powerful vegeta-
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tion. It is commonly found mingled with other trees, such as the
hickories, the black walnut and butternut, the Kentucky coffee-tree,
and the wild cherry-tree; but it sometimes constitutes, alone, pretty
large tracts of the forest, as on the road from Beardstone to Louis-
ville. Tn no other part of the United States is the tulip-tree so lofty
and of so great a diameter.

The southern extremity of Lake Champlain, in latitude forty-five
degrees, may be considered its northern limit, and the Connecticut
River, in the longitude of seventy-two degrees, as its castern limit.
Tts expansion is repressed in Vermont, and in the upper part of the
continent, by the excessive cold, and by a mountainons surface un-
favorable to its growth.

This tree has what is termed an artificial geography, which may be
said to embrace the middle region of Europe, from Berlin and War-
saw, on the north, to the shores of the Mediterranean and Naples, on
the south, Ireland on the west, and the Crimea on the east. Although
not much known as an introduced tree in Great Britain, it bas gained
a remarkable footing in Central Europe. The first notice we have
of the tulip-trec on the Continent is in the * Catalogue of the Leyden
Garden,” published in 1731. From the number of trees existing in
Franee, the south of (Germany, and Italy, there can be little doubt
that it spread rapidly in those countries. Public avenues are planted
with it in Italy, and as far north as Strashurg and Metz. It stands
the open air and attains a large size in Vienna.

The uses of the tulip-tree in Europe are limited almost entirely to
those of ornament; for though there are numerous trees which would
produce excellent timber if cut down, we bave never heard of any
having heen felled for this purpose, or, indeed, for any other. Every
possessor of a tulip-tree in Europe values it far higher for its beauty
in a living state than for its products.

Considering the rapid growth of the tree, and the valuable charac-
ter of the wood, it is somewhat strange that it is not propagated for
its timber, to the displacement of other and less valued trees. Lou-
don informs us that he saw at Syon, in the environs of London, a
tree which in about scventy years attained a height of seventy-six
feet, the trunk at one foot from the ground being two feet six inches in
diameter ; another at Mount Grove, Hampstead, eighty years planted,
was seventy feet high, with a diameter of trunk three feet ten inches;
another in the arboretumn at Kew, sixty years planted, was seventy
feet high, with a diameter of the trunk of two feet eight inches; a
tree at Kinlet, Worcestershire, fifty years planted, sixty feet high and
two feet seven inches diameter of trunk; at Croome, in the same
county, seventy years planted, seventy-five fcet high, and two feet six
inches diameter of trunk; at Hopetoun Hounse, Scotland, eighty-six
years planted, sixty feet high, and two feet four inches diameter of
trunk; at Tyningham, seventy-two years planted, thirty-four feet
high, and two feet three inches diameter of trunk. Other statistics
could be given in Ireland, France, Prussia, Austria, etc., which would
prove that it thrives in its adopted home of Europe.

This tree, in its native woods, is often seen from seventy to one
hundred feet in height, with a trunk the diameter of which varies
from eighteen inches to three feet. Instances are recorded of their
being found fifteen feet or sixteen feet in circumference, one near
Louisville being twenty-two feet six inches in circumference at five
feet from the ground, the height of the tree being from one hundred
and twenty to one hundred and forty feet.

Of all the deciduous trees of North America, the tulip-tree, next
to the hutton-wood, attains the amplest dimensions; while the perfect
straightness and uniform diameter of its trunk for npwards of forty
feet entitle it to be considered one of the most magnificent trees of
the temperate zones.

The bark, till the trunk exceeds seven inches or eight inches in
diameter, is smooth and even; it afterwards begins to crack, and the
depth of the furrow and the thickness of the bark are proportioned
to the size and to the age of the tree. The lieart or perfect wood of
the tolip-tree is yellow, approaching to the lemon color, and its sap
or alburnum is white. .

In Europe, thongh not attaining the same magnitude that it does
in sitnations favorable to it in its native country, it still forms a mag-
nificent tree, in some cases reaching the lieight of ninety feet or one
hundred feet.

The timber, though classed among light woods, is much heavier
than that of the common poplar ; its grain is eqnally fioe, but more
compact, and the wood is easily wronght and polished. It is found
strong and stifil enongh for uses that require great solidity.

The heartwood, when separated from the sap and perfectly sea-
soned, long resists the influence of the air, and is said to be rarely at-
tacked by insects. lts greatest defect, when employed in wide boards
and exposed to the weather, is that it is liable to shrink and warp by
the alternations of dryness and moisture ; but this defect is in a great
measure compensated for by its other properties, and may be, in
part, owing to its not being allowed sufficient time to be properly
seasoned.

The nature of the soil has so striking an influence npon the color,
and npon the quality of the wood, that the consnmers distinguish it
by the names of the white poplar and the yellow poplar. The trees
show no outward signs of the special character of the wood they con-
tain, and it is only made manifest by eutting it. The white variety
is looked upon as inferior, the yellow being used for all the better
purposes.

At New York and Philadelphia, and in the adjacent country, it is
often employed in the construction of houses for rafters, and for the
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joists of upper stories. In the other Middle States and in the West-
ern States, it is more generally nsed in building, and is considered as
the best substitute for the pine, the red cedar and the cypress.
Wherever it abounds, it serves for the interior work of honses, and
sometimes for the exterior covering, the panels of doors and of wain-
scots, and the monldings of chimney-pieces.

Shingles about fitteen inches long, are made of this tulip wood;
for this purpose the wood is very suitable, as it is found to be proof
against splitting by extreme heat or frost.

In all the large towns of the Unitcd States talip or poplar boards
are used in widths of two feet to three feet. When dry, it takes the
paint or polish remarkably well. The seats of the American Wind-
sor chairs are invariably made of this wood. It is also used for
trunk and bux-making, for furniture, agricultural implements, turn-
ery, broom heads, ete. The farmers use it for troughs, whieh are
Lhewn from the solid log. The [ndians who inhabited the Middle
States, and those who still remain in the Western country, prefer
this tree for their canoes, whicl, consisting of a single trunk, are
very light and strong, and sometimes carry twenty persons.

n the lumber yards of New York, Philadelphia and Baltimore a
great gnantity of this wood is found in converted sizes, and eompared
with b(?ack walnut, curly birch, ete., it is sold very cheap.

In the country watered by the River Monongahela, between thirty
degrees and forty degrees of latitnde, the tulip tree is so abundant
that large ralts composed wholly of its logs are made to float down
the stream.

Ot late years a growing trade has been done in England in what
is called American whitewood, or canary whitewood, for in the field
of commerce we do not hear of it as tulipwood. This adoption of a
popular trade name, merely descriptive of the wood itself, offers a
real difficnlty where the botanical name or character of the tree pro-
ducing it is required. The writer, who is well acquainted with the
imported wood, made inquiries amongst the Liverpool merchants,
with the resnlt that it was considered the produce of an Ameriean
poplar, a statement negatived by the curator of museums at Kew,
and the botanical seeretary attached to the Canadian section of the
Indian and Colonial Exhibition, London, who class it as tulip wood.

The imported wood reaches this conntry, principally from New
York, in waney logs, prepared after the manner of Quebec waney
pine, associated with sawn planks of very fine dimensions.

The wood is remarkably clean and ‘sound, and in the case of
planks, they are mostly cnt clear of heart or fault, in which state
they command a price fully equal to that of first quality Quebec yel-
low pine. The yellow or lemon-colored wood is the best, and it is
only occasionally that the white variety, or real poplar is shipped.

The nses to which this fine wood is applied are legion, and it is
ra}I)idly becoming a factor in the wood trade of this country.

t is freely used by the cabinet-maker, the shop-fitter, and the
builder or honse-fitter, the easy manner in which it is wrought or
worked, its firm charaeter when fully dried, and its suitability for
staining or polishing rendering it a special favorite.

It is a favorite wood with eoach and earriage builders, who have
not been slow to discover its merits, and it is highly spoken of by
agricultural implement makers and other consumers of wood. — The
Timber T'rades Journal.

ON THE PURIFICATION OF WATER BY AGITATION
WITH IRON AND BY SAND FILTRATION.!

HE fact that iron possesses the pro-
perty of removing from impure
I waters coloring matter and organic
contamination has been known for these
thirty years. In 1857 Dr. Medlock took
out a patent, according to which water
was to be purified by suspending iron
in the tanks containing it; but no prac-
tical results followed till some eigh-
teen years ago, when Prof. G. Bischof
took the matter up, and contrived the
¢ 4 domestic filter, which now enjoys a
/ deservedly high reputation. In these
filters the water, after a rough prelimi-
nary filtration, passes tbrough a layer
of iron in a coarsely granular condition,
then througl a stratum of native perox-
l ide of manganese, and finally throagh a
layer of filtering sand.

In applyingiron to the purification of
water upon a large scale, Professor
Bischof adopts a different arrangement,
The water first passes through a layer
of ordinary filter sand, by which the
mechanical impurities are separated,
then through a layer composed of a
mixture of three parts, by measure, of
coarse gravel to one part of the granu-
the water is made to flow through an ordinary
In the layer of gravel and iron a chemical reaction

i A paper by W, Anderson, M.L.C.E., read
ber 24, and published in the Journal of the

el N, \'
INNOMINE| e
XPIVINGAS _‘,3"“ R ofaa \ , J

R MP IR \
'l et £ L'k
t

¢ PROBVSTAMVI SV CCONS-OR > , f

lar iron, and, finally,
sand filter.

before the Society of Arts, Novem-
Society.

9

takes place. The iron is slowly dissolved by the water through the
combined agency of the free oxygen and carbonic acid which are
always present, in variable quantities, in natnral waters; the carbon-
ate of iron and low hydrated oxides of the metal which are formed
afterwards pass into a higher state of oxidation at the expense of the
free oxygen in the water, or of that taken up from the air after the
passage of the water through the iron and gravel mixture. I will
not attempt to determine the preeise nature of the purifying action,
but the fact remains that iron is first dissolved in the water to the
extent of about one-tenth of a grain to the gallon, and that, during
this process and the snbsegneng deposition, a powerful effeet is pro-
duced on organic matters beld in salution.

Professor Bischof’s system was for some time in operation on a
large scale at the Antwerp water - works, and left nothing to be
desired so far as the cleansing effect on the water was concerned.
But the River Nethe, from which the supply is taken, is a greatly
pulluted stream; the iron, therefore, had an abnormal amount of
work to do, and, in consequence, the u{)per layers of the iron and
gravel mixture got choked comparatively quiekly with the dissolved
impurities separated from the water.

It was curious to note the appearance of the iron filters. All that
could be seen from above, when the water had been drawn off, was
the ordinary surface of a sand filter, which had to be cleaned in the
usual way about every fortnight. On digging through the sand no
change could be detected till the spade arrived within a couple of
inches of the iron mixture, when discoloration became apparent, and
this continued to increase till the layer of iron was reached. For
six or eight inches the gravel and iron particles were thickly coated
and mixed with a reddish, slimy substance, the product of the chem-
ical action of the iron. Deeper down the mixture was of an intense
black, and had apparently remained nnchanged during the four
vears that the filters had worked. The upper six inches of the iron
mixture had to be removed and waslied about every six months, but
no ditliculty was experienced from any concreting together of the
mass. There is very little doubt bat that, with purer water, the in-
convenience and expense caused by the great deposition of slimy
matter wonld have been less severely felt, and I believe that, in the
case of domestic supplies and mo:lerate-sized installations, Professor
Bisehof’s system is the best yet introdueed. The behavior of the
filters at Antwerp demonstrates conclusively that a true chemical
action takes place, because the water, before it reached the iron, had
undergone twelve hours’ snbsidence and ordinary filtration through
two feet deep of sand, and wmust, therefore, have been deprived of
all the mechanical suspended impurities which sand was capable of
taking from it; and yet, the remaining impurities, when acted on by
the iron, were sulficient to cause the cTogging up of a very open mix-
ture of gravel and iron, much too coarse to act as a filter, and which,
as a matter of fact, permitted the water to issue on to the sand fil-
ters in the muddy eondition which it must have acquired in passing
throngh.

The rate of filtration was not nearly so rapid as it was expected
from preliminary experiments. It was thought that the water could
be purified at the rate of one hundred and fifty gallons per square
foot per twenty-four hours. In reality, however, the rate did not
exceed half that amount. For small installations and with fairly
clean water it would be safe, I think, to make the iron and sand fl-
ters eaeh have an area of such extent as to filter at the rate of eighty
gallons per square foot per twenty-fonr hours.

The water, as it comes [rom the iron filters, should be allowed to
fall in a shallow cascade or a balloon-jet into the sand filter, so as to
hring as large a surlace as possible into contact with the air; with
some kinds of water it is very difficult to remove a faint marshy
taste and smell ; in such cases, the blowing of a considerable volume
of air through the water after treatient with iron, by means of per-
forated pipes, has been found beneficial, and the same method is
efficacious in hastening the deposit of iron where there is not suffi-
cient space to allow time for natural aeration. The depth over the
sand should be sueh as to allow about four hours before the inflowing
water reaches the sand. Thus, if the filtration be at the rate of six
inches deep per hour, or seventy-four and one-half gallons per square
foot per twenty-four hours, the water over the sand should nut be
less than two feet deep. Over the filters the water assumes a reddish
hue, and a slimy deposit is left on the surface of the sand; this has
to be removed from time to time in the usual manner, the frequency
depending on the purity of the water to be treated, and generally,
also, on the season of the year. When a filter begins to run slog-
gishly, its life may be increased by about twenty-five per eent by
trailing a light chain over the surface of the sand, and by that mcans
breaking up the slimy deposit.

After four years’ working the demand for water by the city of
Antwerp had increased to an extent which rendered it imperative
that the means of purifieation shonld be extended. To double the
existing arrangements would have involved the employment of nine
hundred tons more iron and an extension of space which would have led
to immense expenditure. Under these circumstances I determined to
try a suggestion first made to me by Sir Frederick Abel, of treating
the water by agitation with iron instead of by filtration throngh it.
Sir Frederick had pointed ont that.the action of the iron was of a
chemical nature, and that it was desirable to present it continually to
the water in the cleanest condition possible, and at the same time to
canse the clean metal surfaces to come into contact with fresh quan-
tities of tbe water under treatment; and that these conditions could
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be best secured by causing the iron particles to tnmble about in a
cylinder through which the water was cansed to flow very slowly.
The difficnlty in the way of adopting Sir Frederiek Abel’s sngges-
tion arose from the idea which prevailed, though not with him, that
very prolonged contaet, as much as three-gnarters of an hour,
between the water and the iron was indispensable ; hence the scheme
seemed almost impracticable for large volumes of water. Notwith-
standing this prejudice, however, an experimental revolving cylinder
was at last made, and it was very soon proved that even the impure
waters of the Nethe could be perfeetly dealt with by agitation with
clean iron, with a contact of three and one-half minntes only., In
working ont this process I have been greatly indebted to Mr. G. H.
Ogston, who had been associated with me from the first, who had
made all the analyses, and who had previously tested and condemned,
many other plans for obtaining the object in view. The revolver,’
as the purifying apparatus is called, consists of an iron cylinder
arranged to revolve on its long axis on hollow trunnions secured to
each end. 'The trunnions are fitted with pipes, connected to them
by means of ordinary stuffing-boxes and glands, so that the pipes
remain stationary while the trunuions revolve water-tight around
them. The trunpions are snpported on ordinary pedestals, aud a
slow rotatory motion is given to the cylinder by means of a spur
ring secured round one end, aud driveu by a pinion actnated by a
suitable train of wheel work. The inlet pipe opens into the cylinder
against a disc which forces the water to spread evenly in a radial
direction, and the outlet pipe commences in the cylinder in the form
of an inverted funnel, up which the water streams so slowly that none
but the finest particles of iron are carried away. The inside of the
revolver is fitted with curved shelves or ledges arrauged in sets to hit
and miss each other; these serve to scoop up the iron and shower it
down again almost continuously through the water. One-tenth of
the volume of the cylinder is filled with coarsely-subdivided iron,
either Professor Bischof's granular, so-called, spongy material, or
iron cast into small bullets, or iron granulated by being poured into
water, or by ordinary coarse, east-iron turnings or borings from en-
gineer’s shops. The last form of iron is found, so far, to be the most
efficient. The motion of the eylinder is very slow. The Antwerp
revolvers, which are five feet diameter and fifteen feet long, with ten-
inchi inlet and outlet pipes, capable of purifying five hundred gallons
per minute, revolve once a minnte, and require about one-third horse-
power to drive them.

In March, 1885, three of these revolvers were started at Antwerp,
and the original iron and gravel beds were eonverted into ordinary
sand filters; by this change the capacity of the works was at once
donbled.
from nine hundred toes to tliree-and-a-half tons, aud all the ex-
penses connected with digging over and washing the purifyiug ate-
rials were done away with.

When pure water is passed through a revolver, a certain amount
of iron is dissolved, and then the water flows out a light gray color.
After two or three Liours the eolor ehanges to a reddish brown, and
a deposit of rust takes plaee at the bottom of the vessel. If filtered
at once, on eseaping from the revolver, the lignid will generally be
clear at first, but after a time it will sometimes get cloudy and the
deposit of rust will take place, showing that the iron existed in the
first instance in solution, and was afterwards preeipitated by the ac-
tion of atmospheric oxygen. If the water be impure, colored and
tharged with dissolved organie matter, it will issue from the revolver
of a dark gray color, and this will increase to an inky black in the
case of very badl water, so that it is possible to jndge of the quality
of tlie water by the color assumed during its treatment. If the im-
purities are uot more than the iron can deal with, the liquid, on
standing for some three or four honrs, becomes lighter and lighter
in color, a black precipitate forms aod sinks very slowly to the bot-
tom, the color becomes a dirty gray, aud then the water will filter
quite clear and bright. If the impurities overpower the iron, or are
of a nature which the iron capnot effectnally attack, a purplish color
remains, and the liquid will not filter colorless. As in the case of
the Bischof filter, the time of repose and exposure to the air before
filtration is obtained by providing a sufficient depth of water over
the sand of the filter beds.

In addition to its chemieal action, iron possesses the property of
causing the very fiuely-divided particles ofpmatter, which cause opa-
lescence and cloudiness, to coagulate to such an extent that they can
be removed by filtration. The waters of the Nile, for example,
which will not subside clear in any reasonable time, and whicli can-

not be filtered bright by sand filters, yiell a beantifnlly clear water if |

agitated with iron before filtration throngh sand.

From the natnre of the ease, the system deseribed is absolutely
permanent and constant in its action. The surfaces of the particles
of iron are necessarily preserved bright and effective, and the slow
waste being made good by periodic additions of fresh iron, the re-
volver once set to work, will go on acting in the same manner for an
indefinite time.

In a recent paper, read before the Institution of Civil Engineers,
Dr. Perey Frankland? deseribed certain results whicli he had ob-
tained by agitation of water with varions finely-divided solid sub-
stances, including the so-called spongy iron of Professor Biseliof, and
his results led him to the eonclusion that the simple process of agita-
tion conld aecomplish “a most remarkable purification,” bnt that its

1 Proceedings of the Institution of Civil Engineers, Session 1885-6. Vol. 85.
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efficiency “ cannot at present be relied npon, owing to the uncertainty

of its suceess.”

This conclnsion may be correct with respect to such materials as
chalk, charcoal and coke, with which Dr. Frankland experimented,
and which might bave the effect of removing organized matter “ by
mere eobntact, to which he appears mainly to ascribe the results ob-
tained by him, and the uncertain suceess of the treatment. But it is
impossible to understand how the classification of finely-divided iron
with these materials, “in regard to the dependence of its efficieney
upon mere contact, and therefore, to the uncertainty of success of an
agitating process in which finely-divided iron is the agent used,”
can bereconciled by the author with his statement of results obtained
by him in the employment of iron as a filtering agent. Dr. Perey
Fraokland justly considered it of great interest to ascertain the char-
acter of the purifying results obtained by Clark’s process upon the
large scale. It is therefore to be regretted that he did not also ex-
amine into resnlts which the treatment— by agitation of water with
finely-divided iron — were furnishing upon a large scale, and thus
eliminate the uncertain, and the consequently fallacions nature of
the results of his small-scale laboratory experiments in this direction.

The effects of the treatment of water by iron may be classed under
three heads: —

1. The invariable result is that the organic matter is altered in its
chemieal nature, and the albumenoid ammonia is reduced to from
one-half to one-fifth of its original amount.

2. A reaction analogous to that in Clark’s softening process ap-
pears in many cases to go on. Theiron oxide which is produeed by
combiuing with some of the carbonic acid which holds the carbonates
of lime and maguesia in solution in the water, canses some precipi-
tation of these to take place, and hence an appreciable amount of
softening generally results. Thus, at Antwerp, the boilers at the
pumping-station were originally fed with untreated water; a hard
scale was consequently formed in them; but when the arrangements
were altered, and the treated and filtered water was supplied, the
scale was greatly reduced in quantity, and became of a very open
friable character, which does not adhere to the boiler plates. In the
same way, when water contains mueli iron in solution, the treatment
with iron causes a deposition of the metal on account of the removal
of the free carbonic acid, so that the waters of the Nethe have less
irop iu them after treatment than before. It is very remarkable
how completely the iron is deposited from solution in this process;
the merest trace only remains, an amount not greater than the Kent
Company’s water, for example, contains. An idea prevails that,
because iron is nsed in purifieation, the water resulting mnst neces-
sarily be unfit for many pnrposes, such as washing linen, paper-mak-
ing, and so on. I have not been able to find any grounds for this
prejudice. Fish live and thrive in the water; it is used exelusively
by the famouns Zoslogical Gardensat Antwerp ; aquaria are supplied
with it; and no complaints about its injurious effect on linen have
ever been received.

3. Treatment with iron appears to destroy or remove much of the
infusorial life. According to Dr. Frankland, Bischof, Voelcker, G.
H. Ogston and others, who have experimented in the laboratory, the
treatment with iron prevents the development of that kind of micro-
scopic life which is the canse of pntrefaction of animal snbstanees;
and Mr. Ogston’s experiments with sterilized infusions placed in
sterilized chambers, and also with Dr. Koeh’s ethod, prove that the
microbes cansing fermentation and pntrefaction are destroyed or
removed.

At Antwerp, during the autumn of last year, the unusnal drought,
coupled with the great influx of visitors in consequence of the Inter-
national Exhibition, made so severe a demand upon the purifying
arrangements of the Water Company, that it proved impossible to
remove entirely the marshy taste in the water. This caused consid-
erable alarm, becanse the cholera was raging in Spain, and great
fears were entertained lest it shonld travel eastward; the ‘T'own
Council, therefore, appointed a Commission of five distinguished
Belgian chemists to report on the condition of the water. The Com-
mission made a very exhaustive examination, and reported that there
was nothing deleterions in the water, that it was absolately sterile to
Koch’s gelatine test, although life was developed by caltivation on
potato slices. I do not venture to prononnce any opinion as to whether
it is desirable or not to remove all infasorial life from water. There
is no proof whatever, as yet, that it would be any advantage to do
so, while there is evidence that microscopie life has the effect of nat-
urally purifying water; and analogy would lead us to suspect that,
just as small birds keep down insect pests, so some kinds of microbes,

armless in themselves, may be of great use in destroying dangerons
germs,

It is well known that iron is inimical to vegetable and animal life.
The presence of salts of iron in the soil produces sterility. Tron
must not be used in the construction of aguaria, or of the pipes and
pumps connected with them, for even creatures as hardy as eel fry
show such strong repngnanee to the water as it issnes from the re-
volvers, that they make the most persevering efforts to crawl out of
it, even up the vertical sides of the iron tank in which the water flows.
It is not surprising, therefore, that it should prove inimical to micro-
scopic life. It has been snggested that the presence of iron deprives
the water of its free oxygen, and thus smothers animal life, and
again it is thought that the slimy precipitate which is formed carries
down and entangles the infusoria, and prevents them getting through
the sand filters. Iowever that may be, this property of iron is
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undoubtedly established, and would lead to the inference that, suppos-
ing dangerous as well as harmless germs to be destroyed, the worst
water treated by iron is safer for dietetic purposes than the best nat-
ural supplies, because protection from contamination of water artifi-
cially purified is under the complete control of the establishment sup-
plying it, for it can be kept in covered reservoirs and pipes beyond
all risk of pollution; whereas, the best natural supplies, used in their
natural condition, those from deep wells not excepted, are more or
less open to contamination; witness the number of wells that have
had to be abandoned in the outskirts of London, and the ohvions
ways in which springs and water-courses can be defiled.

The adoption of iron purification by water-works deriving their
supplies from rivers liable to periodic mnddiness and discoloration
from floods, wounld obviate the necessity of having large intake reser-
voirs for the purpose of storing np water, when the source isin a
good condition, for nse when it is too discolored and polluted to be
drawn upon. Not only wounld such a course save a vast amount of
valuable space, but it would remove the danger which must accom-
pany the exposure of a vast surface of water to the contaminating in-
fluence of the atmosphere of large towns, and who can tell how fatal
this may be on the outbreak of epidemic disease? The practice
adopted largely in London, for example, is to convert running streams
into stagnant ponds sitnated in the midst of a deunse population, and
surrounded by factories, and make such pouds the real source of

su%ply.
he system which I have had the honor of bringing before yon is
now in operation on the large scale at Antwerp, at Gouda and Dor-
drecht in Holland, and at the great iron-works of Messrs. Cail & Co.
in Paris, where the water of the Seine, considerably polluted by sew-s
age and hy the floating wash-houses, is taken from opposite the factory
on the Quai Grenelle, and purified for the supply of the factory and
the workmen’s cottages. In addition, experimental apparatus of large
size is in operation in Berlin, and at Ostende. 1In the case of the
latter town, the object is to determine whether an abundant supply
of good water, which tlie town stands much in need of, can be ob-
tained at Jabbeke from a canal, the water in whieh, usnally about
the same quality as that of the Nethe, of which the Antwerp supply
is derived, is subject to periodical pollution by the Espierre, a stream
which drains a farge manufacturing district. The apparatus has
been at work since last spring, and has given very satisfactory re-
sults, the purified canal water being superior to any at present in
use in the town.

A table of analysis, showing the degree of purification attained is
appended : —

EFFECT OF PURIFICATION BY IRON.

Organto Ammonia.

matter.

Albumenoid. Free.

Before.LAfter.'Eéfore.iAiter..Before. After.

ADEWOIDecoeceoecoctoescasssosnnss . 31 27 .08 .40 00
Dordrecht. 34 14 14 .05 J2 .00
ERRAR . . 00000 ccrvrccroccatatotasnss 151 &5 41 .23 05 .03
Ostende (stngge purification) ...... 135 76 .58 k22 1.30 12

“  (double e ) eaiens — 40 — 19 — 23
T S S PO 51 25 16 .06 40 .00

The distinguished Antwerp chemist, Mr. Kemna, has found that
in the case of bad waters, a double purification is possible, the water
being twice passed through the revolver and twice sand filtered.
The results, in the case of Ostende, are given in the table. In his
capacity as consnlting chemist to the Antwerp water - works, Mr.
Kemna has devoted much time and research to the process, and to
him as well as Mr. Devonshire, the resident engineer, I.am much in-
debted for many useful investigations and suggestions.

I will conclude this paper by exhibiting a laboratory apparatus,
wherein the process which I have been describing is in actual oper-
ation,

The revolver before you is made of cast-iron, and has a capacit,
of one-and-one-half litres. It is charged with one-tenth of its vol-
ume, or one hundred and fifty cubic centimetres, of coarse cast-iron
borings, and is caused to revolve by means of a train of wheel-work
driven through the agency of a hand by a small electric motor, the
power required being about two-and-one-half watts. The water to
be purified is placed in the glass vessel, above the revolver, and is
siphoned over into it through the hollow trunnions by means of a
glass tube and India-rubber pipe, fitted with a pinch-cock. The water
is delivered from the revolver into a series of four tall jars connected
together by glass siphons, so arranged that the contents of one jar
are drawn from its bottom into the top of the next in the series.
This arrangement is adopted merely to avoid the inconvenience of a
single jar four feet deep. The last {ar delivers, by means of a si-
phon, into asand filter, arranged in a large glass breaker, the filtered
water being siphoned over into a Winchester quart bottle. Beside
this filter is a second one, in which, by way of contrast, the water
being purified is filtered direct without the intervention of the iron
treatment.

The fluid being operated on consists of Kent Company’s water,
contaminated by the addition of four per cent of a strong infusion of
leather cuttings, which give it a strong yellow color, and the like
amount of house sewage of a very pronounced odor.

The apparatus was started three hours before this meeting com-

menced, and was stopped as soon as the glass jars were full, in order |

to give the time necessary for the chemical action to take place, and
restarted when the meeting commenced. You will, probably, be
able to notice the difference in shade of each succeeding jar, the
black deposit a# the bottom of each, and the same on the surface of
the sand in the filter. The dirty yellow water you sec has been
changed into a colorless fluid, while the same water, merely filtered
throngh sand, retains nearly all its color,” thongh it has become
somewhat clearer. :

I place into beakers a sample of the water supplied by the water
company to this house, a sample of the water yon have seen purified,
and another of the same water unpurified, but filtered through sand
only. I add to each heaker an equal quantity of a weak solution of
permanganate of potash, and yon will see, in a few moments that the
purified water does not yield much in color to the water company’s
supply, while the original water has hardly changed eolor at all, the
permanganate having been reduced by the impurities.

The cost of applying this method of purification depends, of course
upon Jocal circumstances, and the quality of the water to be treated ;
but the capital outlay, where filters exist already, may be taken as
£1,000 per million gallons per twenty-fonr hours, while the working
expenses are merely nominal, the revolvers running without any at-
tention beyond regular oiling, and the addition, once a weck, of a
fresh supply of iron. The cost of the water at Antwerp, delivered
into the town main under a pressure of two hundred and eighty feet
does not exceed three-quarters of a penny per thousand gallons in
working expenses of all kinds. Where filter-heds exist, as at Dor-
drecht and Gouda, in Holland, the revolving purifiers can be added
without any substantial alteration, and the filter-beds can generally
be worked at a greater rate than when the untreated water is to be
made reasonably fit for use. !

LIME AND CEMENT.

CORRESPONDENT addresses
71 the editor of the Scientific Ameri-
can as follows : —

In your issue of the 9th inst., p. 231,
you print an article entitled ¢ Cement
{ in Ireland,” signed by one Robert Mal-

let, F. R.S., in which he states that
Henri Sainte-Claire Deville, the illus-
trious French chemist, in the course of
certain recent researches diseovered
that some certain compounds of hydrate
of lime and hydrate of magnesia afford
a cement of eminently hydraulic quali-
ties, setting rapidly under water; that
the natural dolomites, if ealeined at a
very low red heat and ground to pow-
der, produce, without any other treat-
ment, a fast-setting hydraulic ccment,
which becomes so hard that it may be
employed as an artificial stone.

Mr. Mallet further adds: ¢ The pro-
cess which has been given to the world
by Deville is hampered by no patent.”

The process is not confined strictly
to dolomitic rocks. Any magnesian
\ - limle\ei‘;torllfI wlill answer the purpose fully,
J=3 "uiy q il so Mr. Mallet states. Every few years
PROBV STAMVLYSVCCONSORD Y some one discovers (1) that ar{ emin)ently
hydranlic cement can be produced from pure magnesian limestone ;
and, singularly enough, the discovery is invariably given to the
world free. It is never “hampered with a patent.”

This story generally follows in the wake of the sea-serpent story
that we always like so well to read about. It is always fresh, always
inspiring.

robably threce-fourths of the guicklime manufactured in this
country is derived from the magnesian limestone formations. When
this stone is calcined sufficiently to expel the carbonic acid, it is
called quicklime; and when water is applied it gives off heat, ex-
pands, and falls to powder. It is then a hydrate of lime and hydrate
of magnesia.

In this condition it is mixed with sand and water, and hecomes
mortar for masonry and plastering. The lime and magnesia are not
chemically combined. Tt is simply a mechanical combination when
in a pure state. They are both bases, containing no acid with which
to form a salt.

Taken singly or together, neither of them contains the slightest
trace of any setting or hardening properties.

They are, however, the bases that when intimately mixed with
certain proportions of silica or silicic acid, and subjected to a high
heat, produce silicates of lime or lime and magnesia, . e., an hydraulic
cement.

When water is applied to these silicates, they crystallize and
harden, whether in air or water, and will not dissolve hy the action
of water; while pure lime and magnesia, either singly or as a dolo-
mite, will dissolve in water — will be taken up and held in solution.

i-,.'-’-..-t\s‘ 0
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1 Further information may be obtained b{ reference to the *‘ Procecedings of
the Institution of Civii Engineers,” Vol, Ixx i\}). 24, Vol. 1xxxi, p. 279 and p. 287;
“ Journal of the Royal Agricultural Society,” Vol.xx, Part II, 1884, p. 681. “Ra;
¢ sur la qualité de Peau de la ville d’ Anvers pendant Pété de 1835, In the li-
rary of Institution of Civil Engineers.
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This result cannot be changed by any manaer of calcination or sub-
sequent manipulation. - :

ot long ago an article appeared in one of the trade journals, stat-
ing that “the only way to produce silicate of lime was to mix com-
mon white or.quicklime and sand together with water, and pile it up
in a heap, and at the expiration of two or three weeks the whole
mass would bave become silicate of lime.” This idea seems to he
quite prevalent, hut its absurdity is easily exposed; for, no matter
how old the mortar may be, if the lime was pure and white, a few
days’ immersion will dissolve the mortar, thus proving conclusively
that there is no chemical combination hetween the sand and lime.

A troe silicate of lime cannot be dissolved hy water. Impure
limes, such as the gray or brown limes, always contain silica. Five
to six per cent will not prevent active slaking, and the resultant mor-
tar will contain fiftcen to eighteen per cent of true silicates, and
even this amount will tend greatly to the hardening of the mortar.
It was probably through the use of these impure limes that people
have been led to imagine that pure limes contain inherent setting
properties — a theory that never has and never can be sustained.

U. C.
T
o, \ K

Tue LecAL Status oF “HistoricAL MoNUMENTS IN FRANCE.” —
The courts have just decided in France a curious point. At Bourges
there is a famous palace called the Hotel Cujas, which is an historical
monument in itself, and as such was sold in 1879 by the Department
of the Cher to the town for 80,000 francs. It was bought for a museum,
but when the mayor began to alter it for that purpose the prefect of
the department forbade all changes, becanse it is a public monument.
The town complaincd that when it bought the place such limitation to
its right of proprietorship was not understood. The court decides that
the classification of a piece of real estate among historical monuments
does not invalidate the righte of the owner, and does not invest the
Ministry of Fine Arts with the power to oppose projected repairs. —
Boston Transcript.

MicroBes OF THE Soin.— The value of the action of microbes in
the soil would net be guestioned by any one who had given the matter
sufficient thought. But to establish a conclusion by means of experi-
ment always commends itself to the scientific mind. M. Laurent has
made a series of comparative experiments in order to asccrtain the in-
fluence of the microbes on vegctable life. Seeds of buckwheat were
gown in four different kinds of mould. In the first flower-pot natural
mould was employed ; in the second the same carth sterilized and then
inoculated with bacteria of the soil; in the third, simply sterilized
monld; and in the fourth, sterilized mould with the addition of chemi-
eal manure. Prccautions were taken to prevent contamination of the
four receptacles (Journal de Pharmacie et de Chimie, No. 7). The pro-
duction of wheat in cach of the pots respectively was in the proportion
of 94, 96, 23, 66. 1In all the experiments the third series was inferior to
the others. The value of microbes in soil rich in organic detritus seems
thereby to be proved. — Lancet.

CnarLEMAGNE’S HAaLL. — An historic spot, noteworthy in the early
life of medieval Germany, is doomed to disappear beyond recognition.
Ingelheim was a favorite residence of Charlemagne, where he built a
great palace and monastery, and laid out pleasure grounds. From the
hill where lie had fixed his own dwelling he remarked the early disap-
pearance of the winter snow from the Johannisberg and the slopes of
Rudesheim, and he had vines brought from Italy and planted in these
places, which instinct told him would produce good wine. This was the
first introduction of the vine into Germany. Few remains of the build-
ings now exist. What their extent must have been may be inferred from
the fact that from the Ingelheim hill to the Rhine is fully two miles, and
yet the river is said, in all accounts, to have washed the palace walls.
It is this hill and immediate neighborhood which is known among the
people by the name of *“ Charlemagne’s Hall.” Some pillars were stand-
ing in the last century; but they have been long since scattered. One
of them is preserved at Mayence. A great champagoe grower, M. de
Barry, purchased the property some years since. But he died, and it
has passed into the hands of a limited liability company, who have had
the place surveyed, and purpose letting it out in small peasant holdings.
— St. James’s Gazette.

Frozex vs. KiLN-prieEp Froorine Boarps.— A well-informed lum-
berman vouches for the truth of the statement that frozen lumber
occupies a smaller space than the best kiln or air dried; that is, that if
two boards of the same size be taken green from the saw onc will con-
tract more under the influence of extreme cold than the other will
through any artificial drying. An instance of this character is thus
stated : A gentleman, now old, remembers how his father determined to
lay a floor; but the proprietor of the old-fashioned saw-mill, on which
the community depended for their lumber, had no dry stock — nothing
but green logs which might be supposed to be frozen under the influ-
ence of the below-zero weather then prevailing. He was ordered to
saw up those logs. The frozen lumber was taken just as it came from
the saw, dressed off by hand, as usual in those days, and laid in the
ﬂoor.. Many years after, the son, who was a builder, put up a house
for his own use, and built it as well as he knew how. He paid particu-
lar attention fo the flooring, and himself superintended the kiln-drying

of the strips. But in spite of all his care the floors shrank, and in a
few years showed wide spaces between the boards. On the contrary;
the floor his father laid of frozen lumber, after 40 years of service,
showed not a crack — a knife-blade could not be inserted between the
boards, and it had always retained its perfect surface. The story is an
interesting one as showing that woods have peculiarities which are un-
derstood by but few. — Northwestern Lumberman.

TuE STORY OF A GREEK STATUE.— Visitors to the Louvre of late
may have noticed a remarkable little marble statue labeled “ A Young
Athenian Girl.” The story of its discovery and acquisition, just dis-
closed by the Temps, forms a curious page in the history of antiquities.
A peasant of Patissia, while digging in the flelds, suddenly came across
an old statue. Knowing that the Greek law forbids the exportation of
ancient ebjects of art found in the conntry, and that foreign amateurs
are always ready to pay a high price for them, he at once took it home
and hid it under a heap of fagots. He then went to the French ambas-
sador, who was well known for his love for such relics, and offered
it to him for 12,000 francs. The ambassador repaired secretly to the
peasant’s dwelling to examine it and found it was a bona fide gem of the
fourth century. He telegraphed the discovery to the French minister
of fine arts, who authorized him to conclude the bargain. But there
was a serious difficulty to overcome, and that was to get it out of the
country without being detected by the customs authorities. After some
reflection the ambassador instructed the peasant how to set to work,
He was to hide the statue in a cartload of vegetables, drive down to a
creek on the seashore, where he would find a boat from the French
sloop stationed at the Pirzus waiting to receive him. The job was per-
formed successfully. The statue, in the midst of the vegetables, was
shipped on the boat, and the 12,000 francs was handed to the peasant
by the captain as lie left the shore. On the arrival of the statue in
Paris it was placed in the Louvre, not far from the famous Venus of
Milo, while its discoverer, the poor Greek peasant, is now leading the
life of a small gentleman farmer on the proceeds. — Pall Mall Gazette.

Lorp ErLciN AxND THE PArTHENON.— Lord Elgin is made accounta-
ble for the vanishment of some of the frieze-work of the Wingless Vie-
tory. Without doubt Lord Elgin is a badly-used man. . There is no na-
tion that calls itself civilized but loves to cast a stone at his lordship.
Even his fellow-countrymen, who have had all the profit of his depre-
dations (to give them a hard name) do not spare him. And yet, if a
man is to be judged by his motives, Lord Elgin deserves rather to be
crowned with an olive wrcath. Who could foresee the emancipation of
Greece in Lord Elgin’s time? And who, knowing with what scant es-
teem the Moslems looked upon the sublimest of human achievements,
conld aver that the Parthenon itself might not any day be blown pell-
mell to the four quarters of the winds! The Turks, during Lord El
gin’s residence in Athens, were accustomed to forage among the statu-
ary of the city for the whitest bits of marble, sculptured or otherwise;
these they would reduce to powder and serve up as mortar in their own
building work. They were also wont to trundle columns and statues
and capitals, and throw them indiscriminately among the dust and brick
ends of their own building material; a mixture of all these together
would surely make a good, substantial wall, quoth the Turks; while,
worst of all, it was a custom with them, when their hands were idle
to scale this or that pillar or statne larger than themselves, and s.muse’
themselves by knocking off noses and other chiselled excrescences un-
til they were tired. At other times they would use the statuary as a
target. Under such circumstances Lord Elgin moved for permission to
take casts and drawings of those antiquities which still remained in
Athens. It was granted him by the Sultan, and for three years six emi-
nent artists and modellers were at work under his superintendence in
this great task. A little later and he took the more mature step of try-
ing to rescue from what seemed to him inevitable destruction certain
of the ornaments of the Parthenon. The Sultan had no objection. All
thc marble treasures of the East were little to him save as valuable
equivalents of gold and silver. And thus it was the friezes and other
valuables which adorn our British Museum came to be transported from
Athens to England. The Parthenon was at one time used as a powder
magazine—a fact to be remembered when Lord Elgin Is held up to
scorn and execration — The Cornkill Magazine.

Sir JorN Soavr’s Museum. — According to the daily papers, the
“secret chamber,” or rather cupboard, in Sir John Soane’s house in
Lincoln’s Inn-ficlds, was opened on Monday afternoon. The trustees
present were Mr. Waterhouse, R.A., Mr. G. Goodwin, F.R.S., Mr. C. S.
Percival, F.R.S.A., Prof. T. Hayter Lewis, F.S.A.,, Professor Flower,
E.R.S., Doctor Freshfield, V.P.S.A, Doctor Richardson, F.R.S., and
Alderman Sir R. W. Carden, together with the curator (Mr. Wild) and
the solicitor to the trustees (Mr. Upton). On being opened, the cup-
board was found to enclose a nest of sixteen drawers, to the outside of
which was affixed a memorandum, of which the following is a copy,
signed by the executrix of Sir John Soane’s will, Sir Francis Chantrey,
and two other trustees of the Museum, and the then curator:

¢ December 6, 1837,

“Pursuart to Dr. Lushington’s opinion, this repository was opened by the
executrix, tn the presence of three trustees, to ascertain if there were money,
notes, or vaiuables to require further probate duty, and after mereiy looking at
the papers, etc., for that purpose, they were ail retnrned without further ex-
amination, retaining for use some articles of stationery.”

It is stated that a careful examination is now being made of the con-
tents of the drawers, which appear, however, at first sight, to contain
nothing of public intcrest, but only documents relating to varions
buildings with which Sir John Soane was professionally connected, and
to a well-known family dispute. The worthy Sir John seems to have

" been addicted to mystiflcation, — The Builder.
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HE announcement made a few weeks ago, that at the be-
]1 ginning of the year we proposed to grind up the remaining
stock of the issues of the American Architect from 1876 to
1880 inclusive, has caused such a demand for these numbers at
the reduced rate we named, that we have decided to keep the
offer open until February 1. Until that date we will supply
such issues for these ycars as remain in print, at the rate of five
cents each —mno order beiug taken for less than ten copies.
This offer does not apply to complete volumes, bound or un-
bound, the price for which does not vary from the regular estab-
lished rate. 1In this connection it may be well to state that we
have in stock only two complete sets of this journal, and any
mdividual, library or association that hopes ultimately to have a
complete set on his or its shelves will do well to seize the pass-
ing opportunity.

SFTS several subscribers to the Gelatine edition have been
H puzzled by finding the word “ regular ” on the cover of the

papers they received, it may be well to remind them that,
except in the case of the last issue for a month, the Regular and

Gelatine editions are identical.
& some form, under the name of  Fire and Water,” tells a
eurious story about a fire which oecurred lately at Fort
wayne, Detroit. The Government wharf attached to the fort
took fire, and would have been entirely destroyed, but for the
energy of Colonel Poe, commanding the engineer corps in
arge of the place, who succeeded in attracting the attention
of the people on board a tug-boat, and by means of the extin-
Rishing apparatus belonging to the boat the fire was subdued.
r the services of the tug-boat on this occasion the Colonel
paid the owner the moderate sum of forty-six dollars, and for-
warded a memorandum of the transaction te Washington, with
a request that he might be reimbursed for his advance. After
the usual delays the account came up for settlement, and, ac-
cording to the story, was rejected by the Treasury Department,

HE Firemans’ Journal, which appears in a new and hand-

. on the ground that as advertisement had net been made, and bids

received for the services rendered by the tug-beat, payment for
such services was unauthorized by law. Unless some one finds
means to overcome this tremendous obstacle, therefore, the
Colonel will have to lose, out of his small pay, the sum which
he devoted to saving the public property from destruction. We
doubt if anything in the annals of red-tape surpasses this story
as an illustration of mechanical officialism. 1If it is true that
there is no fund at the command of the United States Govern-
ment which can be used to pay for putting out fires in public
buildings, the attention of Congress should be called to the sub-

ject without delay, and an appropriation made ; and meanwhile
those who have public property under their care will do well to
notice that in case a fire breaks out among the goods, or in the
building containing them, they must, before calling upon any
one to bring a pail of water, advertise for bids in several news-
papers, specifying the nature of the service required, and ap-
pointing a day for submitting estimates, with surety for faithful
performance, or they will be obliged to pay out of their own
pockets the cost of fighting the fire. As conflagrations do net
usually wait for bids to be submitted, and contracts made for
putting them out, it is probable that most officers would cou-
sider it useless to de the advertising which the law insists upon,
and would simply put their hands in their pockets and see the
public property burn, and this, in the present state of the law,
seems to be the only prudent thing to do.

CCORDING to the same excellent journal, there has been
H recently a great increase in the amount of property
destroyed by fire. Most architects are by this time quite
alive to the importance of constructing buildings with a certain
amount of precaution against fire, and there are few of them
whe do not know the best methods of doing so, but, although
the practice of architects has greatly improved in this respect
within a few years, the general public responds as yet but fee-
bly to the representations of its professional advisers, and the
resisting power of buildings hardly kecps pace with the increas-
ing dangers incident to the accumulation of merchandise in the
huge stores and warehouses now erected. Up to the first of
December last, the fire losses for the year in this country ag-
gregated one hundred and five million dellars, and it is proba-
ble that the total losses to January, 1887, will De at least one
hundred and fifteen millions. About sixty per cent of this loss
was distributed over the community by means of insurance.
The remainder, although it falls nominally en the ewners of
thefproperty destroyed, is really to a great extent distributed,
in an irregular manner, through bankruptcies, enhancement of
prices of all goods to cever cost of insurance, and in various
other ways, so that the community really shares pretty uni-
formly the total fire loss, together with the cost of maintaining
the officers and clerks of all the insurance companies in the
country, which is probably nearly as much mere. Another large
item, for the maintenance of fire-departments and apparatus,
must be added to the rest before we arrive at the cost for the
year, to the citizens of the United States, of defective building
and carelessness about combustible substances, and if we call
the total ontlay three hundred million dellars, which is proba-
bly not very far from the truth, and divide this by the number
of families in the United States, we shall find that the cost to
each family of fire protection and fire destruction has been for
the year about thirty dollars. It may be said that the large
property-owners pay the heaviest premiums and taxes, and that
the burden therefore falls lightly on the poer; but the truth is
that the large property-owners add the amount of the taxes
and premiums which they pay to the price of the goods which
they sell, and the houses which they rent, and those whe have
to live in the houses, or consume the goods, have, in the end,
to pay the extra cost, and the rich man pays only a trifle more
than the poor man hccause he consumes rather meore goods.
To make up for this, however, the poor man is apt to have
more children than the rich man, so that the contribution of
each householder to fire-losses is perhaps fairly stated at tenm
cents for every working-day, or sixty cents a week. There are
few families where this sum, if it could be saved,would not add
very appreciably to the comfort of life, and if it could be clearly
shown that under the present system the comforts that this
would buy are sacrificed without a murmur to fester the care-
lessness and selfishness of a few individuals, it might be possible
to create a meost salutary public sentiment on the subject.

P to this time the officers of the mill mutunal insurance com-
U panies have dene nearly all the work in this direction that
has been accomplished. So far as their efforts have been
directed toward calling the attention of the public to the ener-
mous losses which are suffered through aveidable causes, they
have been made from pure public spirit; their own business,
the resulfs of which demonstrate most forcibly the trath of
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their representations, being carried on in such a way as to in-
volve no waste of time in argument. Next to them the archi-
tects, many of whom have published valuable treatises or
articles on the subject, beginning, perhaps, with a remarkable
essay written nearly twenty years ago by Mr. P. B. Wight,
then a brilliant member of what was perhaps the most exclusive
coterie of artists and architects in the country, deserve the
greatest credit for their zeal in a good cause; and with them
the list of those who have devoted much time and trouble to
the subject ends. In one way the Underwriters’ Association of
New York has improved the character of constructions within
its jurisdiction by a careful and judicious classification of risks,
which is now being imitated in other places, but, so far as we
are aware, the efforts of the insurance interest generally to en-
lighten the public mind in regard to good construction and
avoidance of danger may be summed up in the publication of
two or three small circulars, carelessly written, and containing
nothing calculated to attract public attention, or to instruct any
one wlo had ever taken enough interest in the subject to obtain
information upon it from other sources. To most persons it
seems plain that the underwriters, of all others, are the persons
whose duty it is to undertake this work in an efficient man-
ner. Under the present system, the insurance business is
becoming every day less profitable. Even with premium rates
as high as the public will bear, the underwriters complain that
the losses equal the receipts, and the fact that a small diminu-
tiou in the losses, such as might, we believe, be effected by an
appeal to public opinion, would greatly increase the profits,
which appears plain enongh to the world in general, seems to
be hidden from those alone who are most interested in it. To
take the losses for the present year as an example: out of the
one hundred and fifteen millions lost by fire, certain insurance
companies will pay about sixty-five millions, or rather, will col-
lect that snm from their policy-holders and hand it over to the
sufferers.  Now, supposing the premium rates to have been
fixed at the begiuning of the year, and the underwriters inter-
ested in these particular cases to have sent circulars to their
policy-holders, similar to those of the mill-owners” mutual com-
panies, or to have in somec other way called attention to the
ways in which fires should be avoided or ehecked, it is not nn-
reasonable to suppose that, even withont the diseipline which
the mill mutual companies exercise over their members, one
person in sixty-five of the policy-holders would have been led
to buy an iron mateh-box, or a tin box for oily rags, or to take
some other small precaution which would have saved his premn-
ises from fire during the year; yet even with this small propor-
tion of result from their warnings the underwriters for these
buildings would have finished the year with a million dollars
more to divide among their stockholders, or to pay salaries
with, than they now have. In this country one can purchase a
great deal of eloquence with a million dollars, and he must be
a poor rhetorician who, with the materials afforded by the rec-
ords of the insurance companies, could not compose an address
to the public which would attract the attention of at least one
person in sixty-five of his audience.

HE proprietors of the Boston Herald have joined the ranks
of the pioneers in the way which is, we trust, to lead to
the more equal distribution of material wealth, and the de-

velopment of a higher character among those who work for
wages, by inviting all their employés, during the coming year,
to participate in the profits of their business. The details of
the arrangement have not yet been made publie, but the proprie-
tors have adopted in general the features of the best and most
successful participation schemes now in operation, protecting
their men against business mischances, which they wonld as
yet be hardly able to bear, by promising them their full wages
in any case, and proposing, in addition to these, to set apart a
portion of the net profits of the business, which is to be divided
at the end of the year among those who have been employed
during the year, in proportion to the value of each one’s ser-
vices, or, in other words, to the amount of regular wages which
each one has earned. In connection with this, the proprietors
suggest that a benelit association should be formed among their
employés, after the method which is now becoming common, as
a reliance in case of death or accident; thus happily joining, in
the minds of their men, the prospect of an increased income, to
be earned by increased energy and care, with the idea of put-
ting aside a portion of that income as a fund for lightening the
burden of the sickness and bereavement which must sooner or
later come to every one, We shall éxpect to see a ““ boycott”

ordered by the demagogues against the Herald, and against all
the men employed npon it who accept the proposition of its
owners, for countenancing an arrangement so well calculated to
enable those who participate in it to ‘“acquire some wealth,”
and thus become “monopolists,” incapable of sympathizing
with the feelings of “working men,” who, in the Socialist the-
ory, are always supposed to be paupers; but we know that the
owners, at least, have courage enough to bear a little martyr-
dom in defence of the faith which they have adopted, and the
men who, by accepting their terms, join with them in carrying
out their plan, could hardly have better leaders in the struggle
whicli is sure to come, sooner or later, between the real friends
of working people, who wish to teach and help them to provide
for themselves, and the pretended ones, whose interest it is to
keep them poor and dependent.

NOTHER noteworthy effort to help working people is, ac-
H cording to the newspaper reports, to be made by Senator
Stanford, of California, who proposes to introduce a bill
into Congress which shall facilitate the association of men of
small capital to carry on industrial enterprises. In the early
days of California, as he says, it was common for miners, with-
out any capital whatever, to form an association for some given
purpose, usually in the way of an engineering work in aid of
mining operations, and complete it successfully by their own
efforts, although the scheme sometimes involved the construc-
tion of aqueducts many miles in length ; and he believes it pos-
sible, we suppose by legislation regulating the duties and lia-
bility of the participants in such an enterprise, to make cogper-
ation of this sort safe and profitable for men possessed of the
energy which, with the miners, took the place of capital. There
is no doubt that something of the kind can be done, and Sena-
tor Stanford’s plan is likely to be a well-studied and efficient
one. In France, the bitter labor struggles of four or five years
ago lave resulted in what seems to be the permanent establish-
ment of associations of workmen, with small capital, but well
equipped with French industry and common-sense. Those associ-
ations which made a business of building were for a long time
excluded from competing for public work, on the ground that
their capital was too small to furnish the guarantee of responsi-
bility, whieh the public_ interest required, but their prudent
conduct of their affairs has advanced them so rapidly in the
general estimation that a year or more ago they were formally
admitted to tender for public buildings on the same footing as

private contractors.
H been for several months under consideration by the best
French engineers, for the construction of a number of
locks on the Panama Canal, and some details are given which
certainly convey the idea that this is not only intended, but that
it would probably be the most prudent step that the Company
could take. According to the last official report of the Direc-
tors of the Company, every part of the work on the canal has
now been contracted for, and an enormous amount of excava-
tion has already been done, but it seems that two excellent sites
exist for building dams, and thus forming a lake at the middle
part of the canal, with locks at either end, by which a vessel

LETTER to the New York 7%mes asserts that a plan has

could be raised to the lake level, and then lowered to the sea-

level channel at the other end; and this arrangement presents

such advantages, at least as a temporary measure, that it seems :

not at all unlikely that it may be adopted. The greatest bene-
fit to be derived from it would perhaps be the provision which
it would afford for utilizing the Chagres river, which, instead
of needing to be turned from its course, at great expense, would
serve as a feeder for the upper-level canal; but as the lake
locks would take the place of the tidal locks of the sea-level
canal, there would be a still further economy, independent of
the great saving in excavation which would follow from making
the bottom of the middle portion of the cutting, for some
twenty miles in length, a hundred feet higher than the ends.
The idea of interrupting the canal with locks has been familiar
cnough ever since the enterprise was first projected, and there
are many reasons why an elevated lake, connected with the sea
by a short but narrow eanal with locks, would not be much less
convenient for navigation than a long, narrow channel without
locks ; and if a waterway of the former kind can, as is thought,
be completed in two years, it will come at once into service,
and the matter of deepening it may be deferred until it be- |

comes evident that the traffic requires it. ‘
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ANCIENT AND MODERN LIGHT-HOUSES.:!— VI
SKERRYVORE LIGHT-HOUSE.

HE light-
house at
Skerryvore
is another of
those remarka-
ble strnctures, of
oWhich Eddy-
stone was the
type, which we
~% % owe to the ge-
" nius of the Stev-
™ enson family.

: The cluster of
rocks opposite the west coast of Scotland, the largest of whieh is
known as the Skerryvore, have long been a standing menace to the
mariner, and, from the great difficulty of aceess to it, exposed as it is
to the full fury of the Atlantic and surrounded by almost perpetual
surf, the erection of a light-house upon it has always been regarded
a8 a most formidable undertaking.

The success of Stevenson, the elder, at Bell Roek and the valuable
experience gained there warranted the attempt to erect a similar
structure at this place, as its importance as a light-station was too
evident to require argument. .

A long list of disasters, comprising the total loss of many vessels
and of most of their crews, is a melancholy proof of the dangerous
character of the reef and of the need of a light which would con-
vert it from a source of danger to one of safety.

As the plate shows, the Skerryvore reef is a tract of foul ground,
consisting of a number of small rocks, many below the level of high
water : the surface of the prineipal roek on whieh the light-house is
placed measures, at the lowest tides, about two hundred and eighty
feet square. It is extremely irregular and is intersected by many
gullies of considerable breadth and of unlooked-for depth, which
eave it solid only to the extent of one hundred and sixty by seventy
feet. One of these gullies, at the southeast eorner of the rock,
formed the landing-creek after clearing it by blasting under water; its
sides and bottom were left comparatively smooth, and a landing eould
be effeeted here when the roeks were elsewhere inaceessible.

Another gully, immediately to the southeast of the light-house,
was quite a natural curiosity ; it was found to undermine the rocks
for eight or ten feet and to terminate in a hollow submarine chamber
which threw up a jet of water about twenty feet high aecompanied
by a loud noise like the snorting of some sea monster. Notwith-
standing the beauties of this jet, it was a source of considerable dis-
comfort and ineoavenience, as it drenched any one whose work
carried them near it. One ealm day, at a very low tide, Mr. Alan
Stevenson explored its interior by means of ropes and a ladder: he
found the cavern to terminate in a polished spherical room, about
seven feet in diameter, its floors strewn with boulders whose inces-
sant motion had hollowed it out of the veined rock and rendered its
interior beautifully smooth and glassy. As the cavern penetrated too
far toward the place which Mr. Stevenson had seleeted for the site of

“the tower he changed somewhat the location of the foundation, and
be also filled the cavern to prevent the discomfort of being drenched
by the column of water which spouted from it even during ealm
weather.

Another peeculiarity of the rock, in addition to its shattered and
disjointed appearance was the glassy smoothness of its surface,
which proved throughout the whole duration of the work, but espec-
ially at its commencement, a serions obstable and hindranee to the
operations. At first sight this peculiarity may seem to be of little
moment, but, as landings had often to be made in very bad weather,
there was cousiderable danger in springing from a boat in a heavy
surf upon an irregular mass of rocks as smooth and slippery as ice,
and many awkward aceidents occurred. The foreman of the masons
said it was *“ like climbing up the side of a bottle.”

During the progress of the work the rise and fall of the tides was
measured — at high spring tides the rise was from twelve to thirteen
feet, and three feet at dead low neap tides. The veloeity of spring
tides is between four and five miles, and of neap tides between two
and three miles an hour. Although an act of Parliament in 1814
provided for the erection of this light, yet the undertaking appeared
so formidable it was not until 1834 that the Light-house Board of
S&otland took any measures to carry the provisions of the act into
effect.

The first thing done was to make a careful survey of the site, an
operation attended with mueh labor, as in connection with the work
it was particularly desirable to have exact details of the de?ths,
rocks and shallows of the surronnding sea with the nature of the
bottom accurately laid down. This information afterward proved
extremely nseful during the progress of the work, as some of the
vessels lying near the rock were frequently driven, by change of
wind, to seek shelter among the neighboring islands.

Up to this time seamen knew but little of the extent of the reef.
On one oceasion a vessel was boarded within three-fonrths of a mile
of Skerryvore, between it and a rock known as Bo-rhua, or red rock.
So little did the captain know of his proximity to these dangerous

1 Continued from No, 569, page 240.

reefs that he was found lying at ease on the companionway, smoking a
pipe, with his wife sitting beside him kuitting stockings.

During the survey Hynish, a creek twelve miles from Skerryvore,
was selected as a site for the work-yard and harbor for the vessels.
The Duke of Argyle gave free permission to quarry materials for
the purpose of a light-house on any part of the Argyle estates, and
during the summer of 1836-7 about 3,800 feet of gneiss roek were
quarried and a rip-rap wharf or pier was commenced to improve the
harbor at Hynish. In 1838 a steam-tender was ordered and a con-
tract let for building a temporary barrack on the rock.

Mr. Alan Stevenson chose an outline for the Skerryvore tower
different from either the Eddystone or the Bell Roek, as the accom-
panying sketch shows.

The outline of the Skerryvore approaches more nearly to a conie
frustum than either of the other two. This shape was chosen so
that the thickness of the walls at the top might be increased —
besides, the more nearly the walls approach a perpendicular the
greater pressure is exerted on the stones near the base, and oper-
ates to prevent them from being drawn from the wall as well, if not
better than by any system of dovetailing or joggling, devices chiefly
useful in the early stages of the work when it is exposed to storms
and before the tower is raised to such a height as to prevent the seas
from breaking over it. Consequently, the other important differences
in this work from the others was the absence of dovetailing and
joggles between the courses. During the early progress of the work
the stones were retained in their places chiefly by common diamond
joggles, and the courses were temporarily held together with wooden
treenails, like those used at Eddystone and Bell Rock. Ribbon jog-
gles were used in the higher part of the tower, where the walls begin
to get thin, both to prevent any tendency of the stones to spread
outwards, and also to make a better joint against the intrusion of
water. The walls were also tied together at various points by means
of the floor-stones which were conneeted by dovetails let into large
cireular stones, forming the centres of the floors.

The first season’s operations consisted solely of fixing in place the
beams forming the pyramidal support for the temporary barrack;
this was accomplished with great difliculty and danger, and the dis-
gust of Mr. Stevenson can well be imagined when he was informed
of its total destruction the following winter.

The next year, 1839, a stronger framework was put up, the bar-
rack-liouse built upon it and the levelling of the rock to receive the
foundation of the tower began. The cutting of the rock to a level
surface was mainly done by blasting; injury to the men, who were
of necessity in close proximity to the hlasts, was avoided by eovering
the mines with mats made of old rope. It is of some interest to note
that Mr. Stevenson made use of a galvanic battery to fire the mines,
though its use was mainly restricted to blasts under water, or when
several blasts were to be fired simnltancously. After the year’s work
was closed a report was received that the temporary barrack had

Eddystone.

Skerryvore,

again been destroyed; this, fortunately, proved untrue, the damage
being confined to the loss of all the timbers and other material whiel
had been left lashed to the roek, and of the moorings of the tender.

The next year found the barrack all secure, and the stock of pro-
visions left in it for the nse of any seamen who might be wrecked on
the rock was in sufficiently good eoundition to be used by the work-
men who, with Mr. Stevenson, took up their abode in the barrack,
— a comfortless residence in stormy weather, when, for days together,
it was impossible to descend to the rock, and it was impossible to
keep warm except by remainiag in bed.

The plate shows the nature of their singular dwelling ; imme-
diately under the tower was a wooden gallery for the storage of coal,
tool-chests, beef and beer casks, and other materials which could not
be safely left on the rock itself. The floor of this gallery was re-
moved at the end of each season so ds to leave free passage for the
waves during the winter storms. Next came a kitchen and store-
room, which, curtailed as it was by the seven beams passing through
it, contained a eaboose capable of cooking for forty men, and various
cupboards and lockers lined with tin for holding the provisions.

he room above was divided into two apartments, one for the
snperintendent of the landing-gang and the foreman of the masoas,
the other for Mr. Stevenson.

The highest apartment, surmounted by a ventilator, was lined
round the sides with four tiers of berths or bunks, capable of accom-
modating thirty people. The closeness of the room was most intol-
erable, especially during the heat of summer. These were, indeed,
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eramped quarters for so many people when it is considered that this
odd, twelve-sided house, perched up like a bird-box on a pole, was
only twelve feet in diameter.

The following was the" daily rontine when weather permitted: the
men were roused at half-past three in the morning; at four the
work commenced, breakfast at eight, for which half an hour was
allowed, work until two, when there was another half hour for
dinner, when the work was again resumed and carried on till seven,
eight, and even nine o’clock, when anything urgent was on hand;
supper was then eaten in the cool of the evening. These protracted
hours produced continual drowsiness, and any one who sat down
generally fell asleep.

The ceremony of laying the foundation-stone was performed on
the 7th July, 1840, by His Grace, the Duke of Argyll, who was
accompanied by the Duchess of Argyle, the Marqnis of Lorne, Lady
Emma Campbell, and a party of friends; he left a donation of £10
to be divided among the workmen.

Duriog the year the tower was carried to the height of eight feet
two inches, and eontained a mass equal to 10,780 cubic feet, not
much less than the whole mass of Smeaton’s Eddystone tower. From
this time forward the bunilding of the tower made comparatively
rapid progress, and finally, on the 21st July, 1842, the last stone was
sueeessfully laid.

The masonry of the tower is one hundred and thirty-seven feet
high and contains 58,580 eubie feet, weighing about 4,380 tons.

The lantern was plaeed the same year, and the work for the scason
was closed on the 14th September. In 1843 the interior fittings of
the tower were completed and the light was exhibited to the mariner
on the night of the 1st February, 1844. In the course of the summer
of 1844 a marble tablet, bearing an inseription in letters of gold
was, by orders of the commissioners, placed over one of the windows
in the visiting offieer’s room.

THE SEARCH FOR AN AMERICAN STYLE.!

[It would be aninjustice to the author of this paper to publish it with the
meagre editing it has seemed to us advisable to bestow on it, without re-
minding our readers that not only is he a foreigner by birth (though now a
most enthusiastic citizen), and as such more prone to the use of collognia-
lisms than one to the manor born, but that his lot has for many years been
cast in the South, where the dialects nsed by the uneducated mmountaineer,
the poor white, and the negro have inevitably had an effect on the every-
day speech of all classes, and lend to it a raciness which is perhaps as ef-
fective as the more labored metaphor of the closet student. — Fds.]

S you all
H very well
know T

“Hear me for my eause.”” —Julius Cesar,

have been
looking for-
ward to the

good time
k - eoming, for a
~=%z~ long period
past; have
' been thinking
and working and fossing and fuming, and at times cussing, over this
problem of a legitimate, healthy and respectahle arehitectural form
of our own. 1 see a glimpse of daylight through the murky elouds
in an oeccasional return to good sound sense, but withal too rare as
yet to be much elated over. In our own eraze for new things we
often take very bad things, if only new. I deeply deplore this ten-
deney of late years, of at times keeping everything so inordinately
plain and erude that it often looks as though the rudest kind of man
had huilt it, and the erudest kind of man had designed it; or in the
other dircetion, for the sake of a new thing we often see some one of
the well-known styles, handled with rough hands and bunged up un-
mereifully. We are so determined to have something new at all
hazards and as raw erudeness was easiest attainable we “went for
it,” and are going for it considerably yet it seems. We have ran-
saeked everything between the Queen Anne and the Mother Hub-
bard styles of arehiteeture; we take from here and there, and don’t
call it stealing ; it hasn’t oceurred to us that we have abont passed
the years of our tntelage, and should begin to raise our own erop.
This idea of piracy in art matters is not new; when the Romans
eonquered Greece, they earried away many valuable art treasures
and the artists too, yet how could these sing the songs of Zion in a
strange land? The early Christians were the worst of all pirates;
they took the materials of the heathen temples and built their
churches with them.

It seems a curious fact in the history of art matters, that whenever
man got so clumsy that he conld n’t make beautiful works of art him-
self, he always valued them and hought or stole them, for he wanted
them. It seems to have been reserved for our day to say we don’t
like it, for it is eommon-place stuff. A remark I have often heard
ahout French decorated ornaments is that it takes too mueh thouglt
and study to draw them, and the eontractors don’t like to make them.
The kind of job ours down Sonth like best, is the kind where they
can shove a car of lumher and a nigger into one end of the machine,
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1A paper by Mr, John Moser, F. A, 1. A., read at the recent Convention of the
American Institute of Arehiteets held in New York, Deeember, 1886,

and the nigger comes out with the bank-check for the job at the
other end. It is a mueh easier way out to throw eontempt on the
whole business, and try to persuade the world they are common-
plaee, that this can all be done with “ehin-musie,” and it is easy and
pleasant too, for we are very mueh like the old Duteh professor, who
answered when a young lady deploringly observed that it must he
dreadful hard work to read sueh long papers before these seientifie
soeieties: “No, no, the hard work is to he oblige to listen to de
odder ones.”

1 noticed with eonsiderable interest a series of papers on American
Homes in the Century, watching for some suggestion from so pro-
foundly learned a source, that might help us out of our apparant
muddle; but the writer’s caution in this direetion transeended his
learning, he gave but one hint and that was that we might take up
the unfinished Romanesque style and finish it up: eternally teach-
ing us that if we would be very nice we should iitate some very fine
gentleman from afar! We have ransacked everything easy from
the Queen Anne down to the Mother Hubbard styles, as I have said
before ; a good many of our late publieations favor the latter as the
very latest importation from old England, the nobbiest thing out;
the fact that we should do something on our own hook doesn’t seem
to take hold of us. Our thoughts run very muech like those of the
young man, whose father ehided him, and told him to quit sowing his
wild oats, and take him a wife and settle down. The young man
thought he would, and asked his father “ Whose wife shall I take?”

The old Texas preacher’s method of getting good servants is onr
way out: an old lady complained very bitterly about her trouble
with her servants to the old parson, when he replied, ¢ We have none
of that trouble at our house.” The old lady inquired, “ Where on
earth did you get them from.” ¢Oh,”said the parson, I married
one and we raised the rest.” We are married and ought to go rais-
ing something for ourselves. It is high time that we should assert
onrselves and say to the world, “ Wir sind auch ehliger Leute Kind,
Wir nicht auf der Strasse gefunden sind,” whieh translated means,
“We, too, were born in wedloek, we were not pieked up in the street.”

There are a great many people looking up this matter now — there
never was a time when the eraving for something new was greater
than just now. In the Decorator a short time ago one of the eon-
tributors promised to ransaek the Aztee ruins of Central Ameriea
for some new styles; I expeet they will be very niee, especially the
dress-patterns of the Aztee young ladies. This artist onee more re-
peats the young man’s “whose wife shall I take?”

But the man wielding the most pernicious influenee of our time, is he
who forms a large pereentage of our artists ; he fills his studio with all
sorts of ineongruous rugs, curtains, bric-a-brac and truek of every de-
seription, throws healthy drawing, anatomy, perspeetive and every-
thing that takes hard work and elose applieation to the dogs, and cov-
ers his eanvas with a fog, and ealls it feeling ; he lengthens Greek eol-
umns to any number of diameters, the goddesses and female figures to,
at times, twelve heads high, as shown by some superb engravings in the
magazines of a most elaborate engraving of the stairway of Hartford
Capitol, —the eentre of a eap in the foreground was at least one-sixth
or one-fourth out of centre, and yet this is the stuff that presumes to
lead the million! We do want something new, and are trying to get
it without hard work, and it ean’t be done. In a disquisition on ar-
chiteeture, one author gave us a rugged mountain scene, with a rivu-
let eoming forward in sunlight, and told us here is heauty, but did n’t
tell us how or where we eould apply it. Inever could cateh on where
any idea of it wonld fit into a building seheme; he about as lueidly
discoursed ahout the vine, and in his foliage I found, only by refer-
ring to Number 12, on the Key, that Number 12 were meant for oak
leaves. e gave us a sketeh of the Greek enthemion, he had evi-
dently drawn it himself, it looked like —as though somebody had
made it himself, and he elosed up by drawing a fenece<corner with
some lnxuriant ferns forming this line (?) at the ends, and gravely told
us here is a suggestion for a deeorative ornament. That was true,
but I have scen that form one hundred times in roeoco: Colling
gives exaetly that kind of a leaf with minutest detail. I used the
form two years before the artiele appeared on a pillar eapital in St.
Philip’s ebureh in Atlanta, and yet here comes this learned dude, and
in all serionsness offers it to us as something brand new, just from
the store.

Now I have always agitated for a systematie effort in- this diree-
tion by the profession, and have been often told this thing must
grow, that it ean’t be made to order. Yet I ask, in whose hands is
it to grow, if not in those of the profession ? Neither the Texas cow-
boy nor the metropolitan dude will do anything towards it. It is the
skill and learning and earnest thought and study of the profession
that will do all that will live in this direction, becausc whatever is
not the outeome of serious thonght, backed up with positive and ex-
act knowledge will he transient, it won’t live; it is only trained hands
that can hope to sueeessfully grapple with this subject, and it is the
problem for us, and not for the eowhoy, don’t let us forget that.

A large percentage of the emanations of the present day are still-
born, and no wonder. The style often changes before the house is
finished, and yet the faet remains that the beautiful, the good and the
true are Three Graees, and will be to all eternity, while we are flying
round like a bee in a tar-bueket. Let us learn wisdom from the ex-
periment of past ages, don’t let us steal their forms. If you feel like
taking an idea from somewhere or somehody else, do it, but do it like
the good boy, who says thank yon when he takes anything, don’t try
to spirit it away like a piekpocket.
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I found one idea in arehiteetural form sinee last I saw you that I
think will be profitable for all of us to bear in mind in our decora-
tions. Decorative forms are trifles to be left to the whim of our
draughtsmen. I seem to hear some one say the arrangement of the
plans and the grand massing of the whole are the all-important
things. Well, perhaps so; but I notice the average young man
doesn’t go raving over a wellformed woman with a clumsy, stupid
face, as he will over one whose eountenance sparkles with intelli-
genee; besides, the great Michael Angelo gave ns a rare bit of wis-
dom when he said “it is true that perfeetion is eomposed of trifles,
but, don’t forget it, perfection is no trifle.” Some trifling changes in
the Venus de Milo will degrade her to the level of the eigar statue.
The great seeret of the sweet lacciness of the earving of Richardson’s
work lies in the use of the spike-point and v-groove modelling inter-
spersed with sharp, deep incisions. The Greek foliage possesses the
same charaeteristics. Kvery idea of rarest beauty in our art, except
the domination of the vertical line and the naturalistie foliage of the
Gothde, these wonderful Greeks had and ntilized. In the combina-
tion of these two ideas lie the possibilities of onr time and for us.
For a large ornamental eomposition, like a eapital of a column, ete.,
the main lines must ever be architeetural or conventional. The de-
signer needs a particular mass or form, and must invent it, for it
doesn’t grow in the woods as he wants it, and herein he impresses his
individuality — he gives it his charaeter, and it will be as heavy or as
light as he is himself, and, let us never forget, it takes a big man to do
a big thing. Now, when we have the main lines, the frame or skele-
ton, let us dress it ug)( as it may require, utilizing the sharp, elongated
spike-point, and sticking to the v-groove modnlation, with a reason-
able number of bold, sharp incisions. Do it in our own way; don't
let us attempt to make it Celtic or Greek, for the finer subtilties of
the latter will most assuredly elude our grasp, before we are done
with pntting it into our harness, but let us be eontent with the possi-
bilities of our own calibre. We won’t reach any more, any way, no
matter how much we try.

Well, when our main lines are fairly dressed up, balanced and har-
monized, then in the spaces between, straggling here under and there
over the conventional lines and forms of the skeleton, let ns use
purely naturalistic forms, as fine, crisp and subtile as they grow out-
doors; let there be no conventionalizing the naturalistic further than
to make them possible for stone ; but let the eonventional be as severe
as possible — by this mode of procedure we will get something new
and our own. The French Neo-Gree and Colling in his “Art
Foliage,” though actuated by the same thoughts, are yet as far apart
as a Frenchman and an Englishman are different. They brought
their conventional towards the naturalistie and conventionalized the
natural taking the forece out of both. If we keep them severely
ffpart, we shall gain what is laeking in them all, that is, eontrast, and
if we apply a reasonable amount of skill, we shall execl them all by
this procedure, There are a large number of places where but small
ornaments are necessary, such as the ending or stopping off of a
moulding, usually closed by a conventional eurly-wiggle. ~ For this pur-

ose I have scen nothing so practical and effective as a simple natu-
ralistic leaf, or combination of a flower and a few leaves, laid right
over the end of the moulding. We may be asked by the old aca-
demic professor, what holds them on? There should be a string to
tie them on, ete. Well, the string and ribbon, ete., clutter up our
business too much, and I should give them the benefit of the doubt;
trust luck about their falling off if carved in #tone, without the string
or hanging apparatus of any kind, just laid over the place. The
single leaves of the horse~chestnut, the maple, the sweet-gum, the
fern, the oak, the acacia, a buneh of violets with a leaf or two, a rose
and bud and a leaf, a few ears of wheat or barley, and the thousand
and one beautiful forms of nature. If one is not large enough, make
a bunch of two or three of them, or double them or triple them in
size. Don't overcrowd them, but make them rigidly naturalistic. A
round bead in a cluster of mouldings, with a stem wound spirally
around it, with occasional leaves, buds, ete., treated very close to
nature, makes a very beautiful combinatijon.

As you all know, the mouldings form the architeetural Lines neces-
sary for contrast to the naturalistie, and the latter giving expression
of a thought in the composition ; that is, if we put any thought in it
—and let me here once more reiterate tho-old maxim that an orna-
mental eomposition hecomes a work of art when it expresses an idea
or thonght, but when it tells no story it is filagree. A composition
all conventional is apt to become tame, and one all naturalistic is apt
to turn wild, but when the two are united, the one will keep the other
in the traces.

One important point should not be forgotten: that is, that the
effect of the whole is very seriously heightened or lowered by the
more or less persistent and systematie treatment throughout the
whole; there must be no let-up anywhere. The same idea should be
carried rigidly through, with no repetitions in the naturalistie, as
there are no two blades of grass alike. This would require a higher
grade-of skill, both in the design and the exeeution, than our present
affairs, but refined art will rather court difficulties than seek smooth
water, and if we expeet to receive the admiration of the world we
must eommand their attention — command it, neither soliciting nor
begging will bring it.

have listened to a great deal of chaff at different times, about the
respeetable medioerity of the work of the Government office, and 1
want to give you a piece of information, and that is that I know men
there capable of challenging anything in America, no matter how tall,

and quite a number of small fry capable of handling the little two
penny fellows outside, that often make the most noise. One new
scheme I wonld like to sce tried, and here suggest it to your consid-
eration, and that is that the Government office become a”part of the
edneational system of this country (I mean in our line) similarly as
was done with the Cathedral of Cologne sixty years ago. Say, give a
certain number of graduates of the various schools, as prizes for the
highest honors, say a two years’ appointment in the office, with the
usnal salary —one year in the draughting-room, and one year as
assistant-superintendent at one or the other of the buildings. This
would first confer a benefit on the young men, and would eventually
seriously help to Americanize our arehitecture as well as elevate it.

The young men would bring the influenee of all the American
schools to the office, and carry the influcnce of the office with them
when they go out into the world on their own hook.

Now to reiterate a proposition regarding a style of architecture of
onr own that will be legitimate and will live: 1. Aim to unite the
quiet serenity shown in the Greek with the heaven-aspiring tendency
of the Gothie. 2. Aim to have the proportions as agrecable and the
whole as harmonious as the Greek. 3. As agrecable as the Freneh.
4. As vigorous as the English. 5. As refined as the Florentine.
6. As systematic as the German. Use the conventional and natural-
istie decorative forms, as beforce laid down, making the decorations
tell as interesting a story as we know how ; et every detail tell of ear-
nest thought and solid study, and the time may come when forcigners
will copy as eagerly from us as we now do from them.

THE TREATMENT OF SEWAGE.!— VIIL
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PLHOSP1IORIC ACID, MAGNESIA AND LIME.

ERAPATH’S Process — Blythe’s Process.— The objeet of this
mixture as a sewage precipitant is to fix the ammonia (as an
insoluble ammonio-phosphate of magnesia) which in the employment
of lime, or iron and alumina salts, remains in solution in the effluent,
and eonsequently is lost. The lime, however (in common with iron
and alumina salts) preeipitates the phosphorie aeid in the sewage.
The nse of sulphate or chloride of magnesium as a preecipitant, in
order to form the insoluble ammonio-phosphate of magnesia, was first
snggested by Sir James Murray. Ilerapath, in 1853, patented a
proeess for the use of magnesia or one of its eompounds, in ordef to
preeipitate the ammonia and phosphorie acid “at or about the same
time as the deodorization of the same sewage is effected by the addi-
tion of some ehemical agent which will not decompose ammonia or
its salts.”

With this ohjeet he employed a mixture of 1 part of sulphate of
iron, and 4 parts of burnt magnesian limestone. The process was
tried at the Sewage Works of St. Thomas, near Exeter, but proving
unremunerative was abandoned.

Murray and Herapath’s process did not meet with the approval of
Hofmann and Witt, on the ground that 1 part of the ammonio-phos-
phate of magnesia is soluble in 45,000 parts of water containing free
ammonia and in 15,000 parts of pure water, whilst in a water con-
taining a salt of ammonia, it was soluble to the extent of 1 in 7,000

arts.

In 1858, Blythe (Consulting Chemist of the Board of Health) pat-
ented the use of a solution of phosphate of magnesia in combination
with lime or other precipitating agent.

The following is his deseription of the proeess: —

“ Superphosphate of magnesia is first to be prepared by the mutual
decomposition of superphosphate of lime and a salt of magnesia, the

1A paper b¥ Dr. C. Meymott Tidy, read befere the Soeiety of Arts, April 14,
&S{S, and published In the Journal of the Society. Continued from No, 574, page
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superphosphate of lime being obtained from bones, bone-ash, apatite,
phosphorite, coprolite, phosphate of alumina, phosphate of iron, phos-
phate of copper, or any other substance containing pbosphorlc aeid,
by the aid of sulphurie or muriatic aeid, or other acid, the propor-
tions being, in the case of phosphate of lime, one ton of phosphate to
half a ton of snlphuric aeid of eommerce, previonsly mixed with
three times its weight of water, or three-quarters of a ton of hydro-
chloric acid of commerce diluted with twice its weight of water.
These are allowed to stand together for two or three days, being fre-
quently stirred, and then they are mixed with a ton of sulphate of
magnesia, dissolved in a small quantity of water, say a‘httle more
than its own weight. Powdered charcoal is then added in sufficient
quantity (abont ene ton) to bring the mixture into a solid and eon-
venient form for transport. When used for the purification of sew-
age, it is to be dissolved in water, and added to the sewage in the
proportion of five parts of the phosphate to every 100 parts of solid
matter in a gallon of the sewage. The whole is then to be well mixed
and thoroughly incorporated by means of an agitator. If the sewage
does not contain enough free ammonia or other alkali to neutralize
and precipitate all the superphosphate of magnesia, lime is to be
added in the form of milk of lime, nntil the sewage is faintly alkalm.e
to test paper. By this means the ammonia-phosphate of magnesia is
thrown down as a floeeulent preeipitate, which earries with it, after
the manner of a clarifier, any insoluble impurities suspended in the
liquid. TIn like manner, instead of lime, he claims the use of any
other aikali or alkaline earth, as potash, soda, magnesia or magnesian
limestone or alumina. Ile thus prodnces a valuable manure, con-
taining, as he supposced the ammonia, as well as the nitrogenous or-
ganic matter of the sewage, and the phosphorie acid employed;
¢while the supertanant lignor being freed from ammonia and nitro-
genous matter, liable to nndergo putrefaction, beeomes deodorized,
and may be either applied to the irrigation of land, or run off into
the ordinary channels of drainage withont fear of ereating any nni-
sance or offence.’””

Way, in 1861, in the second report of the Commission to inquire
into the best mode of distributing the sewage of towns, condemned
the proeess as the most costly of all the plans that have been pro-
posed, but on grounds that scarecly commend themselves to onr
judgment. I am ready to admit that the process may fail in remov-
ing the ammonia to the extent indicated by the patentee, but how it
can possibly fail in removing the phosphoric acid (1 am argning now
on chemical grounds), as Way’s analysis shows, is beyond compre-
hension.  The only explanation can be that Mr. Way did not use
suflicient lime.

Many experiments were made with Blythe’s mixture, of which the
following are illustrations. Superphosphate of magnesia was added,
in the proportion of 10.3 grains of phosphoric acid per gallon, and
then an excess of lime until the sewage was faintly alkaline.

Matters in sugpension,

A

Maiters in solution.

Total Phosphoric Oxygen Total

solids. acid. Ammonia, required. solids. Organic. Mineral,
Metropolitan.
Raw sewage. 68,33 O 6.33 2.54 47.42 27.51 19.91
Efiuent..... 90.02 .60 6.24 1.41 0 0 0
Coventry.
Raw sewage. 46.61 53 1.16 8 21.11 8.87 12.2¢4
Etuent..... 68.07 05 1.06 43 0 0 0
The dried precipitates had the following percentage composition :—
Organic MAbter ....oooue i i iiiienie i, 28.06 12,16
Phosphate of llme........ 27.11 32.65
Earthy matters .. 3 35.30 45.60
SANA, 0., seereeetinarreeraistcosstcsaccssctracsasiaienn _9.53 959
0000 10000
Nitrogen equal t0 ammonia .........vevviiiiiinvennna.. 1.61 0.99

The process purified the sewage successfully. One ton 3 ewt. of
the superphosphate compound and 4 cwt. of lime was found on an
average to be reguired for 1,000,000 gallons. This produces 3 tons,
1 ewt. of a manure valued at £3 14s. per ton, the chemicals and la-
bor to produce which eost £1 15s., leaving a net profit of £1 19s.

Blythe's later experiments showed that the magnesian compound
might be omitted, and that the preeipitated phosphate of lime was
as valnable for plants as the original superphosphate.

Arrangements had been made to try the proeess at Southampton
and Leicester, but fell through owing to the death of the patentce.
PIIOSPIIORIC ACID, LIME AND ALUMINA.— PHOSPHATE SEWAGE

PROCESS.

The patent of Mr. David Forbes, F. R. 8., and of Dr. dstley Pas-
ton Price was taken out in 1878, In consisted in the use of an acid
solution (sulphurie acid being generally employed) of natural phos-
phate of alumina, with or without lime or carbonate of lime. The
objeet was to employ a precipitant of manurial value, in order to ob-
tain a compost of high fertilizing power.

‘The phosphate of alumina was obtained from the West Indies,
where it oceurs in such enormons gnantities, that on one island alone
the deposit is estimated at 9,000,000 tons. It contains about 38 per
per cent of phosphorie aeid and 25 per eent of alumina, with about
2.5 per cent of peroxide of iron. It was formerly supposed to be
phosphate of lime, but analysis shows that the material does not eon-
tain more than two per eent of lime.

The following is the deseription of the process given by the pat-
entees : —

“In earrying out the invention they say, we_firmly submit to the

action of sulphurie or mnriatic aeid the natural phosphates of alu-
mina ; whieh phosphates of alumina are eapable of being decomposed
and rendered soluble by the employment of sulphuric or muriatie
aeid. 1laving converted the phosphates into a solnble condition, or
having obtained a solution of the phosphates of alnmina, they may
either be employed in their eoncentrated form, or a solution of the
same may be diluted, and they are then in a fit and proper eondition
to be employed for the treatment of sewage. Whilst the sewage is
contained in a eistern or reservoir, or whilst it isin the act of flowing
thereinto, the requisite proportion of the soluble phosphates of alu-
mina is to be added thereto, and after thorongh admixture with the
sewage by the use of agitators, or other well.known means, the sew-
age so treated may be allowed to remain tranquil in the reservoir in
order that subsidence of the resulting preeipitate may be effected, or
after having added to the sewage the requisite amount of the solnble
phosphate of alumina, lime (by preference in the form of milk of
lime) is to be added in such quantity as that the phosphates in solu-
tion shall be precipitated. This result will be known by the sewage
acquiring a neutral or alkaline reaction, or the lime may be first
added, and the solution of the phosphates of alumina added subse-
quently, but we prefer the former process, or the soluble phosphates
of alumina may be first decomposed by means of lime or earbonate
of lime, and the resulting preeipitate may be employed for the pur-
pose of effecting the separation of certain constitnents of sewage.

“In conjunction with any of the before-mentioned methods of ear-
rying out onr invention, deodorizing agents, such for example, as an-
imal or vegetable charcoal, may be employed, but good results will
be obtained by the employment of the phosphates of alnmina alone,
or in conjunetion with lime as before mentioned. The sewage, after
treatment by either of the before-mentioned procesess, is allowed to
settle, and the clear or supernatant water may be run off, and the
deposit or precipitate eolleeted and removed, and employed for agri-
cultural purposes either in the moist condition, or after having been
submitted to a drying or desiceating process. Or the precipitated
phosphates may be again submitted to the action of sulphurie aeid,
and the solution be again employed for the treatment of sewage in a
manner similar to that before deseribed. The proportions in which
the soluble phosphates of alumina may be employed will vary with
the sewage to be operated upon, and the quality of the manure de-
sired to be obtained.  We have obtained good results by the employ-
ment of about two parts by weight of the solnble phosphates of alu-
mina to every one thonsand parts by weight of sewage treated, but
we do not limit ourselves to snch proportions.”

Our experiments with London and Coventry sewage, in which we
added 33 grains per gallon of the phosphatie material (=10.38 grains
of phosphorie acid, dissolved in its own weight of commereial sul-
phurie aeid, gave results as follows : —

Matters in suspension,

A

Matters in solution.

Total Phosphoric Oxygen Total Phosphorio
London. solids. acid. Ammonia. required. solids, Organic. Mineral, aclgl.
Rawsew'e. 68.33 0.64 6.33 2.54 47.42 27.51 19.33 0.68
Effinent... 100.07  0.68 5.70 1.4 0 0 0 0
Coventry.
Raw sew’e. 46.61 0.53 1.16 0.78 21.11 8.87 11.96 0.28
Effuent... 8259 0.60 1.04 0.47 0 0 0 0

The dried precipitate gave as follows : —
London sewage. Coventry sewage.
24.80 10.40

Organic InAtter c.oeevieieresenrsoonae

Phosphate of 1ime ........vvvnnenenns 16.82 22.11

Carbonate of lime and magnesia ..... 49.39 58.14

Silien, ete., .ovieeeciiecinerererernnns 8.99 9.34
100.00 100.00

Nitrogen equal to ammmonia .......... 141 091

The effluent was clear and without smell, much soluble organie
matter being removed. The process, however, is peculiar in this re-
speet, that if no lime be added after the precipitating material, much
soluble phosphate will remain in solntion. The effluent may then be
used for irrigation, no nuisance being likely to result from the use of
the elarified water, the manurial value of which will be eonsiderable.
Tn other words, we strengthen (the patentees would say) the manu-
rial value of the sewage, and purify it by the same operation.

If lime be used, the deposit may be made to contain any proportion
of phospbate of lime (indeed it may be rendered almost pure bone
earth) neeessary to pay its eost of carriage to a distanee.” Thus, to
effect a good sanitary result, a small quantity only of preecipitating
matter is required, whilst a commereial suceess may be effected by
the use of a large quantity of the preeipitant. Thus, if two tons of
the phosphate be added to every 1,000,000 gallons of London sewage,
it would yield four or five tons of manure, containing 15 to 18 per
cent of phosphorie acid, whilst if three tons be added per 1,000,000,
a manure would be obtained worth, according to Voeleker, £7 7s.
per ton, and having a composition as follows: —

Per cent.
Dy AT 2 OB 0n0aE 006 0o00800 Bag 3.98
Organic matters .... . 2011
Phosphoric acid .... 28.52 = 62.26 tribasic phospheric of lime.
TEING, oo ool s 3 13.09
Alnmina, etc., ceceveene.n... 29,95
Sand, ete., c.coovennninn..n. 4.35

Nitrogen 0.57 = to amnonia 0.69.
The only place where the process was worked to which we need refer
is Hertford, where the process was in operation for two years (1876-
1877). The results were good, but no details are given as to cost.

b M ¢
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The eompany paid £100 per year rent for the works, and received
£300 per year as a snbsidy from the corporation, i e., at the rate of
7d. per head of the population.

Whitthread’s Process (1872).— The patentee employs snperphos-
phate with a little milk of lime, the object being to recover the
phosphorie acid in the sludge.

It was used at the following places:

Romford Sewage Farm.— Tried by Colonel Hope, and mentioned
by him with approval, in 1872, at the Social Seience Congress.

Luton (Bedfordshire).— Used in 1874. Not successful.

Enfield (1874). — Was considered sueeessful, but abandoned on
the ground of eost.

Tottenham (1874). — 18 ewt. of chemicals was added per 1,000,000
gallons, at a cost of £3 2s. The sludge was dried, its value being
estimated at £4 3s. 6d. per ton, the cost of production being £3 8s.
9d. The purity of the effluent was qnestioned, owing to the gnan-
tity of phosphorie acid in solution. The process was soon aban-
doned, owing to the lignidation of the company.

Dugald Campbell’s Process (1872).— The patentee employs snper-
phosphate and some lime. It was tried in Tottenham in 1872, for six
days on 3,500,000 gallons, at a eost for chemicals of £16 6s. 5d. per
1,000,000 gallons, yielding 6.3 tons of manure per million, valued at
£5 per ton.

It was also tried experimentally (1873 to 1875) on the metropoli-
tan gewage, when the ehemieals required to produce a good efftuent
were found to cost at the rate of £22 6s. per million gallons. The
dry manure was valued at from £4 15s. to £5 15s. per ton.

SALTS OF IRON.

Brown (February, 1847) patented the use of the sulphates and
chlorides of iron as sewage disinfeetants, and Ellerman (October,
1847) the nse of the chlorides and pyrolynates (aeetates of iron).
Ellerman’s fluid (price 1s. 6d. a quart retail, 9d. wholesale) con-
tained from 24 to 43 per cent of the iron salts named, and had a
specific gravity of from 1336 to 1443. There was some division of
opinion respecting its value, Lethchy reporting that 100 grains of
Burnett’s fluid (sp. gr. 1594) had an equal deodorizing power to £70

ains of Ellerman’s fluid (sp. gr. 1443), a view supported by Mr.

Taywood and others.

Dale’s Fluid (sp. gr. 1450, priee 6d. per gallon) was a strong solu-
tion of perchloride of iron, and was proposed by Ilofmann, Frank-
land and Miller, for deodorizing the Thames during the hot summers
of 1857 and 1860, on the ground that it compared favorably, as re-
gards cost, with lime or chloride of lime. Thus they said 1,000,000
gallons of London sewage required for deodorization the following
quantities of the several ingredients named : —

Cost.
£ ] d.
86 gallons of Dale’s fluid .. 1 13 0
400 1bs. of chloride of lime 2 2 10}
1324 bushels of lime ........ ©000303300500009000000 3 6 6

They remarked that the sewage treated with lime became offen-
sive after three days — with ehloride of lime after four days — whilst
that treated with perehloride of iron did not beeome offensive even
after nine days. The use, however, of the iron was objected to by
Odling and Letheby, both urging that a black mnd would form in the
river, which, after a time, would undergo putrefactive ehanges, and
be more unsightly than even the sewage. Letheby also urged the
quantity of a'senic in the perchloride as an unanswerable objection
to its employment as a preeipitant where the slndge is not removed
before the treated sewage is allowed to eseape into the river.

Dale’s liquid (130 gallons to 1,000,000) was used at Croydon in
1852 and 1860. The results were not satisfactory, beeause the sus-
pended matter was imperfeetly removed, the iron sulphide giving the
effluent a black and pollnted appearance.

Dover’s patent (1851) elaims the use of acids with iron filings or
oxide of iron and protosulphate of iron, the defecated sewage being
afterwards filtered throngh charcoal, peat, ete.

Mudie’s disinfectant, a preparation of dry eopperas, is valuable for
the deodorization of drains, ete., owing to its property of absorbing
ammonia and sulphnretted hydrogen. It is hardly suited for the
defecation of sewage, although it acts well as a general disinfectant,
for which purpose it is largely used in the French slanghfer-houses.

LIME, SULPHATE OF IRON, AND COAL-DUST.—I{OLDEN’S PROCESS.

This mixture, as a sewage precipitant, was patented by Jules ITon-
zean and Devedeix (1866), and was used at Bradford by Mr. Holden
(henee known as Holden’s process). The sulphate of iron was to be
added first, and afterwards milk of lime mixed with coal-dust. The
use of elay is also mentioned in Holden’s patent. The treated sew-
age then flows into subsiding tanks. A elear and inodorous effluent
ean be obtained, about one-half of the dissolved organic matter being
preeipitated. The manure is of little value.

Bradford.— The process was tried in 1868, on 130,000 gallons
daily. Tt was reported against by the Rivers Pollution Commission-
ers, as giving a clear effluent, but of a quality worse than the origi-
nal sewage, founding their opinion on the quantity of organic nitro-
gen present. They supposed that the putreseible organic matters in

suspension passed into solution by this treatment. Further, they
considered the hardness of the effluent an objeetion to its being al-
lowed to pass into water-courses.

Marsden and Collins’s Process consists in the use of lime, earbon-
waste from the prussiate manufacture, honse-ashes, soda, and per-
ehloride of iron.

This proeess was nsed in 1874, at Bolton, in dealing with one-sixth
of the sewage (popnlation, 93,000). The cost of chemieals was given
at £1 7s. 3d. per million gallons of sewage, the total eost being £7
14s. 5d. per million.

Hanson’s Process (1875) employs lime, black ash (tank waste,
or refuse from alkali works, containing sulphides of ealcium and
sodium), and red haematite treated with sulphuric acid.

This process was tried at Leeds, the chemicals used being in the
proportion of

LAMO cecceerececscectacrscciaorrecrrrascssasorsascoanssaces

183t IR YR 1000000000000 900 106000
Red heematite and oil of vitrio}

Two tons, 16 ewt. and 1 gr. were added to every 1,000,000 gal-
lons, at a eost of £2 5s. 8 per million. The effluent was said to he
good. Its use was discontinued in April, 1876.

A modification of this process is now in use at Leyton.

The pro-
eess was adopted in 1882 hy the Golear Loeal Board.

Goodall’s Process (1875) employs lime, animal chareoal, ashes, and
iron liquor (solution of sulphate of iron). It was claimed that the cost
would be 7s. 6d. per million gallons (Leed's Clarifying and Utiliza-
tion of Sewage Company).

Leeds. — The process was tried at Leeds. Tried for three months

in 1875. The ehemicals were mixed in the following proportions:
Tons, Cwts.
21 15
13 15
. 10 14
Iron liquor ......... 0400000 0a0CEEA00066000 a0a0 Cat0000a — 4

Five tons 3 ewt. of this mixture were added per 1,000,000 gallons,
at a cost for chemicals of £2 4. per million gallons.

Newcastle-under- Lyme (population 18,0003 700,000 gallons daily).
This process was adopted between 1877 and 1881, In 1881, 30
acres of land was secured, 10 only being employed for irrigation.
There are fowr precipitation-tanks, 125 ft. x 25 ft., and 4 ft. decp;
cost, £1,100 per annum.

LIME AND AN 1RON SALT.

At Ealing the lime (20 ewt. per week to 3,000,000 gallons) is
added to the sewage in course of its transit to the subsidence-tanks.
These tanks, each measuring 64 ft. x 10 ft. x 10 ft. deep, are divided
into five compartments by cross planks, where the lime precipitate
snbsides. In the last sub-division of the tanks, the defecated sew-
age is treated with an iron solution (crude sulphate 15 cwt. to 3,000,
000 weekly). The sewage then flows npwards through two filter-
beds (No. 1, gravel, 30 ft. x 10 ft. x 2 ft. thick; No. 2, sand, 60 ft. x
10 ft.x 2 ft. thick), the efluent being clear and inoffensive when
discharged.

At Northampton, in 1862, Jime (as milk of Iime) and ehloride of
iron (in solution) were used as sewage precipitants. The constitu-
ents were mixed together, and so decomposed, before they were
added to the sewage (60 Ibs. of solid chloride of iron, 12 bushels of
lime to 400,000 gallons of sewage daily). There was no mechanical
eontrivanee to mix the sewage with the chemicals. The sewage after
treatment passed into two subsiding-tanks (40 ft. x 30 ft. anud 60 ft. x
30 ft., eaeh 5 ft. deep) from the second of which it flowed over a
weir into an outfall channel a mile in length, being ultimately dis-
charged into the River Nene. The tanks were worked for a fort-
night, when the shidge was conveyed into pits, and mixed with the
town refuse, the manure realizing 1s 9d per load. :

Letheby recommended adding the ivon salt to the sewage first and
the lime afterwards, and that some mechanical contrivance for stirring
the treated sewage both after the addition of the iron and the lime
should be adopted. He considered 4.5 grains of chloride of iron
and 15 grains of lime per gallon were nceded. These details were
adopted and the resnlts ohtained were excellent.

Some diffieulty having oecurred in proeuring the chloride of iron,
a solution was prepared on the works of 9.400 grains per gallon. A
fit of cconomy then led the authorities to reduce the guantity to
0.006 grain of chloride of iron, and 5.88 grains of lime per gallon,
quantities manifestly insufficient, under which treatment it was scen
and reported on by the Rivers Pollution Commissioners.

For a short period combinations of lime and salts of iron were
used hoth at Clifton and Cheltenham.

Ilaving now dealt with the various preeipitants suggested, to throw
down the suspended matter and eoagulate a part of the dissolved
slimy organic matter of sewage, let me note that these precipitants,
for practical purposes, are lime, elloride of magnesium, sulphate and
phosphate of alumina, and salts of iron, alone or in conjunction with
each other. In addition to these, elay and other weighing bodies,
together with charcoal and other absorbent substances, have been
added under varions patents.

In seleeting a chemical precipitant, five main points present them
selves to us:
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1. That, consistently with purity of efiluent, the ehemieals used
should be cheap.

2. That the presipitant should aet as a deodorizer and disinfectant
as well as a preeipitant.

3. That the precipitated matters should subside rapidly.

4. That the maximum purity should be obtained with the mini-
mum of deposit, in other words, with the smallest quantity possible
of chemica]I;.

5. That the sludge should part with its water readily.

[To be continued.]
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[ Contributors are requested to send with their drawings full and
adequate descriptions of the buildings, including a statement of cost.]

THHE GARDNER NOUSE, PLEASANT STREET, DORCHESTER, MASS.
[Gelatine Priuﬁ, issued only with the Imperjal Edition.)

I 111 date of the ercction of the original portion of this house is
lost in obseurity. The eentral part is undoubtedly two hundred
years old. By going into the ecllar one can now see that the
timbers under the parlor floors are of hard wood (mainly black ash
and oak) with the bark still on, while the upper side has been eham-
fered off with a hroad-axe, indieating its erection before the exis-
tence of saw-mills. A grove of blagk-ash trees stood a little north of
the honse, one or two fine specimens of which still remain, from
which it is inferred the trees of which its frame is eomposed grew
upon or near the spot where the building now stands.

Dr. lHenry Gardner purchased the estate near the elose of the
past century, and he added to the strneture in every direction. Ile
built the swell ends or “bows” as seen in the plate. He also in-
creased its height by a half-story, erected the dining-room in the
rear and built the south-west portion over the well which originally
was dug outside the house. In these various repairs and additions,
some of which were made within the memory of the writer, the frame-
work was exposed, and found to be of immense timbers of oak and
ash.  The nails were all hand-wrought ones; its hinges mainly of
the TIL. pattern; its locks were of brass serewed to the inside of
the doors, and the finish was in panels, some of them three feet wide,
from a single piece of pine, with hand-earved pine mouldings.

Like allhouses exeeted so long ago, the ceilings were low originally,
probably not exeeeding seven feet in height. Some half-century ago,
however, Dr. Gardner sunk the floors of the parlors, thereby making
these rooms a foot higher. The earliest-known oceupant of the
house, about the time of the Revolutionary War, was one Bird, and
probably the original structure was erected by his ancestor a century
before. After him the house was inhabited by Mr. Thomas Niles,
an ancestor of the present owners of ¢ Niles Building ; ” subsequently
Dr. Gardner pnrchased it, and he and his descendants lived in it till
the encroachment of undesirable bnildings drove them away. The
house has been negleeted of late years, and probably before long will
be demolished to make room for new structures.

PROPOSED ACADEMY AND HIGH-SCIIOOL, SACO, ME. MR.
CALVIN STEVENS, ARCHITECT, PORTLAND, ME.

JOHN

Tnrs design was submitted to Saco City Government, and by them
accepted for a proposed academy and high-school. It was proposed
that the eity should erect the building, and that the ¢ Trustces of
Thornton Academy Fund ” should have charge of the running of the
school. It was to have been built of brick and Longmeadow stone,
and cost, complete, $35,000. Owing to some disagreement between
the Trustees and City, the erection of the building has been post-
poned, but it will probably be put up next year.

SKERRYVORE LIGIIT-HOUSE, OFF THE COAST OF SCOTLAND.
For deseription see article elsewhere in this issue.

UNION PACIFIC RAILROAD STATION, CHEYENNE, WYO. T. MESSRS.
VAN BRUNT & HOWE, ARCHITECTS, BOSTON, MASS.

JEKYL ISLAND CLUB-IIOUSE, BRUNSWICK, GA. MR. CHARLES A.
ALEXANDER, ARCHITECT, CIICAGO, ILL.

Tne Sources or THE LoxpoN WaTer-suppLY. — London is at
present supplied with water from the rivers Thames and Lea, and
from certain springs in the valleys of the Thames and Lea, supple-
mented by Chadwell springs, and from eleven wells in the north of
London, and ten wells in the south of London, all down to the chalk.
The proportions from each of these sourees for the menth of October,
1886, were nearly as follows: From the river Thames and certain ehalk
springs in the Thames Valley, about fifty-two parts of the whole;
from the river Lea and certain chalk springs in the Lea Valley, about
thirtysix parts of the whole; from the eleven chalk wells in the north
of London, ahout five parts of the whole; from the ten chalk wells in

?)le south of Londen, about seven parts of the whole.— N. Y. Evening
ost. .

ASYLUM PLANNING.!

B AM strongly of opinion that for
large publie asylums (say 600 beds
and upwards) the separate bloek

system is far superior to any other.

As the most excellent and recent ex-

amples of this may be mentioned the

new ecounty asylums at Cane Hill

Surrey) and at Glouecster; also,

ough not quite so recent, the Middle-
sex 6ounty Asylum, at Banstead. For
smaller asylums, however, the separate
pavilion system is too expensive both
in construetion and administration for
adoption by public bodies ; the special
cireumstances, moreover, which render

. its adoption so desirable in the case of

very large asylums are not present in

the samc degree in smaller institutions.

It is believed that the plan now sub-
mitted combines most of the advan-
tages of the block system with the con-
venience of the old succession of gal-
lery wards, and that it avoids the chief
disadvantages of each. In the block
system each pavilion is surrounc'led on all si.des_ by fresh air, thus
affording speeial faeility for lighting and ventilation, also great vari-
cty of aspeet and prospect. In the present plan each ward is open
to the air on both sides, being lighted and ventilated by windows
throughout its length, The buildings to the north of the wards,
moreover, being but one story in height, there is practically no ob-
struetion to the access of light and air from that side. As in the
bloek system, some of the windows must overlook other parts of the
asylum building, but every ward commands uninterrupted views of
the surrounding eountry from many of the windows. In the block
system each ward is a eomplete administrative unit shut off from the
rest of the asylum; the attendant in charge of it can, therefore, be
held responsible for everything oeeurring within it, for he is not sub-
ject to interferenee by other persons passing through on their way to
or from other parts of the building. The present plan possesses this
advantage in the fullest degree, each ward having a separate and
independent entrance from the general system of corridors, so that
through traffic is unneeessary and may be forbidden to all exeept the
superior inspeeting officials. In the present plap, as in the block
system, each ward is eomplete in itself, eontaining, in addition to
living and sleeping accommodation, lavatories, store-rooms and attend-
ant’s rooms,_ with baths, single rooms, seulleries, etc., wherever they
are required.

The chief excellence of the old corridor plan (suecessive strings
of gallery wards) lies in the facility it affords for medical and other
supervision by reason of the easy communication from ward to ward.
In the present plan this is fully provided for on both upper and lower
floors, the supervising officer being able to pass through the whole
range of wards without onee retracing his steps. The doors of com-
munieation are also most valuable as alternative exits in case of fire
or panic. On the upper floor they afford aecess to additional stair-
eases. The ehief disadvantage of the separate pavilion system,
from ap administrative point of view (to say nothin% of the exces-
sive original eost in small asylums), arises from the loss of time ex-
perienced in “going round the wards,” owing to the necessary re-
traciog of steps. When the upper floors of the bloeks are visited
each stairease has to be separately ascended and deseended, & length
of eorridor being also traversed between each block. All this is
avoided, as has already been explained, in the present plan. As a
general rule, in the bloek system there is but one means of exit from
the upper floors, and this is apt to be cut off in case of fire; 'no sueh
danger exists in the present design. In the block system the wards
are 80 isolated that there must necessarily be some delay in obtaining
belp from adjoining wards in cases of emergency. N}(') such delay
would oecur in ar asylum constructed upon the plan now proposed;
this is specially important in small asylums where, the wards being
small, the attendants in each are necessarily few. The most marked
defeet of the old system of construction, where gallery wards open
one into another, arises from the almost incessant passing of traffic
through the wards. This disturbing influence interferes with the
comfort and-temper of both patients and attendants; it destroys all
feeling of homeliness and coziness, leads to disagreements among the
staff, and prevents attendants from taking that pride in the appear-
ance of their ward which conduces so mueh to the happiness and re-
eovery of the inmates. It should be noted that this last objection
holds good with almost inereased force in the case of some asylums
which are professedly construeted upon the bloek system. In the
buildings to which I refer the corridors which conneet one block
with another take the form of gallery wards, whieh, being small, are
usually occupied by recent and refractory eases. The very patients
whom it is most necessary to withdraw from all disturbing influences
are thus unduly subjeeted to them. This system of construction is
advoeated on the ground that great waste of space and building ma-
terial is avoided by utilizing eorridors of communication as wards.

. R

FROM REVHIL..

LFrom a paper by C. S. W. Cobbold, M.D., contributed to the Journal of Men-
tal Science for January last.



JANUARY 8, 1887.]

The American Architect and Building News.

21

It must, however, be borne in mind that a gallery ward is far more
expensive to construct than a simple covered way; also, that one of
the great advantages of the block system (complete isolation of each
block) is counteracted if the pavilions be connected together by
wards, thus allowing an interchange of vitiated atmosphere such as
cannot occur if only covered ways with free cross ventilation are in-
terposed between the blocks. Various plans have been devised with
the object of avoiding the evils of traffic passing through the wards.
That most generally adopted is the placing of a covered passage
beside each ground-floor ward beneath the sills of the single room
windows. This mode of meeting the difficulty is the best practica-
ble in many gallery-ward asylums, but it is objectionable, and usually
results in the provision of a eramped, low, ill-ventilated passage, at
the expense of the proper lighting and ventilation of the ward upon
which it abuts. In the plan now submitted, each ward has a scpa-
rate approach through well-lighted and ventilated passages; but
these latter are very economicaj’ly provided, being, for the most part,
placed under the same roof with various parts of the administrative
buildings, to which they serve as means of approach and passages
of communication.

The present design may be briefly described as follows: Facing
the north is the main entrance ; upon one side of it is the medical
superintendent’s residence, and upon the other the committee rooms
and clerk’s office, with separate accommedation over for the assist-
ant medical officer, matron, etc. Running directly backwards from
this block are administrative buildings in the following order : Stew-
ard’s storcs, engine-house, boiler-house, coal store and bakery, all
surrounding the stores’ yard. Next follows the kitchen department,
consisting of main kitchen, scullery, larder, pantry, two mess-rooms
for attendants, and a good meat store well placed in the centre of an
open conrt. Immediately south of the kitchen, and separated from
it by a cross-corridor, is the large dining and recreation hall, which
thus forms the centre of the south front, and is conveniently placed
both for the serving of meals from the kitchen and for the access to
patients from the male and femalc departments independently. The
hall is capable of seating about six hundred persons, and is fitted
with a raised stage and dressing-rooms. Additional exit doors, com-
municating through side lobbies directly with the open air, are pro-
vided in case of need. From this hall, as a central feature, the male
wards run eastward and the female wards westward, all of them fac-
ing the south. The wards run in a straight line for only half their
length ; they are then canted to the north-east and north-west respec-
tively at an angle of forty-five degrees. This has the effect of
bringing the more distant wards much nearer to the central adminis-
trative departments, thus producing compactness and avoiding use-
less lengths of commupicating corrider, while, at the same time pre-
serving to each ward a large element of southern aspect, and
providing an increased range of view from the windows. This
arrangement also removes, to some extent, from the general patients’
front those wards which are intcnded to accommodate the most noisy
and refractory cases. Another subsidiary advantage is that a good
view of the asylum-front can thus be obtained from many more points
of the compass than would be the case if the frontage were all in one
line.

The wards are nowhere more than two stories high; they provide
suitable accommodation for four distinct classes of patients of each
sex, and comprise in each department: (1) The infirmary for sick
and bed-ridden; (2) a ward for recent and convalescent cases; (3)
the chronic ward for working and quiet patients; and (4) the epi-
leptic and refractory ward with observation dormitory for suicides
and cpileptics. On the female side a separate ward for twenty-five
lanndry workers is also provided, thussupplying the excess of accom-
modation which is always required for females in public asylums.
In planning an asylum for a larger number of inmates a greater vari-
ety of accommodation would, of course, be provided ; the refractory
might be separated from the epileptic, the recent from the conva-
lescent, the workers from the harmless idlers, and so forth; but nine
geparate wards is a liberal allowance for a pauper asylum with only
800 beds, and it is believed that an experienced superintendent could
so utilize the accommodation now suggested as to effect a perfectly
satisfactory classification of his patients. The infirmary ward is in
form a combination of a gallery ward with an ordinary rectangular
hospital ward ; it is placed upon the ground Heor next to the central
hall, and is, therefore, most conveniently placed for access by the
medical and other officers. It contains twenty beds (including three
single rooms), a day-room, with a large bay-window, separate kitchen,
store-room, attendant’s-room, bath-room (with movable bath), water-
closets, lavatories, slop-sink, etc. A veranda upon the south front has
a door opening directly into it, and is fitted with sun-blinds, which
would be removed in winter so as not to interfere with the access of
light and air.

The reception or convalescent ward is placed upon the floor above
the infirmary, to which it is somewhat similar in shape, but it con-
tains more single rooms and a more spacious day-room. This ward
is also capable of further sub-division by means of a dwarf glazed
screen placed across it. The chronic ward is intended to accommo-
date seventy-five patients; it consists mainly of a large day-room
upon the ground floor and associated dormitories above. The spa-
cions day-room has a large bay-window in the south front and, owing
to its canted line of axis, commands from its windows a great variety
of aspect and view. The patients for whom this ward is intended
do not require such constant immediate supervision as is necessary

in the other wards; they are also prone to form cliques and coteries

each of which likes to appropriate a table or corner in the ward to
its own more immediate use. The somewhat irregular shape of the
day-room readily lends itself to such arrangements, which are really
advantageous in that they allow each patient to ‘choose his own
society ”” and thus avoid quarrels arising from the forced association of
uncongenial temperaments. Independent water-closcts and lavatories
are placed in this, as in all the wards upon each floor. Snitable stores
for coals and clothing are alse provided. The dormitories for this
ward extend over the day-rooms of both this and the adjoining epi-
leptic ward ; rooms are provided for three attendants, and alterna-
tive staircases afford free exit in case of fire. The ward for epilep-
tics is confined entirely to the ground floor, and is arranced for
thirty patients with rooms for four attendants. The day-l?oom is
lighted from both sides and posesscs a large hay-window, a scullery

and a store-cupboard. The observation dormitory for twenty-foul,'
beds opens directly out of the day-room; it also is lighted on both
sides, and has at its farther end a range of eight single and padded
rooms; in these latter the beds would be constructed to lock down
in position upon the floor. The water-closet, bath, and lavatory
pavilion is so placed and arranged that it can bc made accessible
from either the day-room or the dormitory, or can be locked off from
either. A room for two attendants is so placed as to overlook both
the dormitory and the day-room. One of the baths would be mov-
able, so as to be capable of being conveyed to the bedside of a
patient. The single rooms are lighted through thick glass by gas-
burners placed outside the rooms, and the doors would be fitted with
narrow open panels to allow of constant supervision.

The centrally-placed stores and kitehen departments are flanked
by two central corridors, running north and south. Branchine off
frem these at right angles arc the east and west corridors whichalead
to the epileptic and chronic wards. Upon these lateral corridors
are situated, on the male side, a range of spacious work-shops and
the general bath-house,. with dressing-room, lavatory, and water-
closet; on the female side, the lanudry, lauudry-yard, sewing-room
general bath-house, etc. The workshops open off the lateral co?ridor"
they also communicate one with auother and with an enclosed rrood;
and work yard, the opposite side of which is formed by coal gtores
and the smith’s shop. The laundry is close to the engine-room and
boiler-house, being also easily accessible from all parts of the asylum
It comprises receiving-room, wash-house, drying-closet with hoc-cham:
ber above, ironing-room, sorting and distributing-room, also a sepa-
rate washhouse for foul linen, and spacious drying ground. The
rain-water from all roofs is collected into tanks and made available
for use in the boilers and laundry. The laundry ward is in direct
connection with the laundry itself; it is c.leulated for twenty-five
patients, the day-room being upon the ground floor, and the dormi.
torics up-stairs. Storeroom, water-closets, lavatories, and attendants’
rooms arc provided in conunection with this ward. Each ceneral
bath-room contains five baths, one of which is partitioned off bfor the
attendants’ use ; a convenient dressing-rooni, with fire-place, water-
closets, etc., adjoins it. The bath-houscs not being connected with
any ward, can be used independently by the patients from each
without giving rise to administrative friction. Convenient quarter;
for the chief-attendant and lead-nurse are placed at the junctions
of the central and lateral corridors. At the north ends of Lhé cen-
tral corridors are the side entrances for patients, visitors, and serv-
ants — male and female respectively. Close to these entrances are
good male and female visiting-rooms with separate water-closet ac
commodation for each. Near to the patients’ entrance upon the
female side are the dispensary and office, which are thus conven
icntly near to the medical officers’ quarters.

The detached chapel, designed to seat three hundred and twent
persons, is placed near to the patients’ entrance upon the male side):
it is provided with separate entrances for the sexes, and with wait:
ing-rooms ad{oining the lobbies as required by the commissioners.
[ am personally strongly in favor of having asylum chapels in direct
communication with the main building, or forming a part of it, thus
differing from some high authorities. I know by experience’ that
detached chapels are not nsed so frequently nor by so large a propor-
tion of patients as those which are attached. Many causes combine
to bring about this result. Attendance at a detached buildino neces-
sitates out-door clothing, and a larger staff of attendants to s:pervise
the patients in going to and fro. In inclement weather several
things may happen; either a very small congregation attends, or a
large number of patients get their clothes wetted (a serious n;atter
in a pauper asylum, where change of clothing and drying accommo-
dation must be limited, and umbrellas are unknown), orothe service
is hastily held in the recreation hall with unavoidable detriment to a
devetional frame of mind. When the chapel is detached its nse is
generally restricted to Sundays and festivals, daily prayers being
said in the hall. When, however, the chapel forms part of the mai;
building, merning and evening prayers are usually held in it dajl
the short, bright service, with the organ, attracting good convreg'z;i
tions. Many runaway and troublesome patients, who would r;:ot be
taken to the services in a detached building, attend them reenlar]
in the asylum, and have no ideas of escape aronsed in theircmind)s'
thereby. If the chapel is used only upon Sundays it is very apt to
be insufficiently heated in the winter; if used daily it is far more
likely to be kept comfortably warm. The great argument in favor
of a detached chapel is that it is more natural to go ont to church
than to have a private chapel at home, and that the patients regard
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attendance at a separate building as something outside their asylam
life, and prize it accordingly. I cannot attach very much weight to
this argument, as it does not accord with my experience, and even
during service in a detached chapel the patients are surrounded by
the samc officials and fellow-patients with whom they always asso-
ciate. The privilege of attending a public place of worship outside
the asylum is quite another thing, and is greatly appreciated by those
patients to whom it can be safely accorded. In compliance with the
recommendation of the Commissioners in Lunacy, the chapel in the
present plan has been designed as a separate and detached building,
but a covercd corridor conuecting the chapel with the asylum could
be easily provided if thought desirable. The position of the chapel
with respect to the main building might also be varied in accordance
with any peculiarities of site.

The sanitary arrangements of the asylum have been most care-
fully planned. All water-closets (and urinals) are placed in sepa-
rate pavilions, and are cut off from the wards by lobbies with cross-
ventilation. They would be subjected to periodical flushing by auto-
matic apparatus, in addition to the ordinary flushing after use. This
latter is cffected by a simple pull ixed in a slot in the wall and con-
nected with an automatic tlushing-cistern above. All soil-pipes
would be outside the walls and be carried above the roof. The main
drains are planned to run in perfectly straight lines for the longest
distance possible ; at every point of juunction or change of dircction
is a proper inspection man-hole through which the drains run in open
channels. No drain passes under any part of a ward or other in-
habited portion of the asylum. Where it is necessary for drains to
pass under the corridors of communication they are carried in
straight lengths of perfectly air-tight construction. All waste-pipes
from baths, sinks, lavatories, etc., discharge over open intercepting
gullies; in connection with these would be fixed automatic flushing-
tanks by means of which the drains would receive continnally and
regularly a powerful and effective flushing. The traps in connce-
tion with kitchen and scullery sinks are, in addition, specially
adapted for the interception of all grease. Drains would be trapped
at all proper points and would be freely and thoroughly veutilated
throughout. ‘I'le drainage could be discharged into a main sewer,
or made available for irrigation as might be desircd. Large rain-
water receiving-tanks are planned at various points and are all in
continuous connection. Irom these the water would be raised, by a
lift-pump fixed in the engine-room, into a large tank over the boiler-
house. From this the boiler would be supplied for lanndry, heating
and other purposes. The whole of the wards and administrative
buildings (including corridors, bath-roows, water-closct pavilions and
workshops) are warmed by a system of circulating hot-water pipes,
charged with rain-water in order to avoid the incrustation and
stoppage which follow the use of hard-water for this purpose. In
the wards gencrally the pipes are enclosed in casings constructed to
form seats around the walls and bays. Fresh air is admitted through
grated flues in the outer walls, it then passes over and along the hot-
water pipes and afterwards enters the wards through large hit-and-
miss gratings. These last are not placed opposite to the flues in the
outer walls, but alternate with them. In the single rooms and other
parts where it is not advisablc to have the pipes in the rooms, they
are laid in chanuels in the floors and communicate warmed fresh air
to the rooms by means of appropriately-placed flucs and hit-and-miss
gratings. All pipes are easily accessible for examination and repair.
All hit-and-miss gratings are made to lock either open or shut.
Open fireplaces are also provided throughout the asylum in suitable
situations, strong iron guards being always supplied. Specially-con-
strueted windows afford a means of thorough cross-ventilation wher-
ever desired, without exposing patients to direct currents of cold air.
Additional and more permanent ventilation is afforded by the pro-
vision of flues and spccial construetion, which lead to channels con-
nected with four main extract shafts. In each of the latter a coil of
steam-pipes is fixed, thus creating a powerful extracting force, the
effect of which can be regulated in each ward by means of gratings
to lock open or shut. The exhaust will also be increased by the gas-
jet provided under the outlets in the ceilings of the wards, above
gingle-room doors, ete. Thus are amply secured both the extraction
of foul air and its replacement by either warmed or cold fresh air,
admitted as already described.

The window-sashes to all parts of wards, and wherever accessible
to the patients, are provided with locks to fasten closed or open at
certain regulated heights. They are also formed with an extra wide
bottom rail and closing bead on sill, thus enabling the lower sash to
be raised sufficiently to form an up-current of fresh air for ventila-
tion at the meeting-rails without opening the lower portion to admit
draught. Strong simple shutters are fixed in the single rooms to
work flush with face of wall both when open and shut ; they are also
provided with locks for fastening in either position. All windows
accessible to patients throughout the asylum are protected on the
outside by iron guard-bars following the lines of the glazing bars of
the sashes, and securely fixed to the brickwork. This arrangement
produces absolute safety, but is neither nnsightly nor prisonﬁike in
appearance. When the windows are closed, the guard-bars are not
seen from within. From the outside, at a little distance, the guard-
bars look like the glazing bars of the sashes, and are, therefore, not
specially noticeable whether the windows be open or shut.

Glazed tubular dust-shoots are formed in the walls at points con-
venient at cach ward ; they discharge into iren sifter bins, carried on
wheels, and placed outside under the ontlets of the shoots. These

can be wheeled away when required, and empty bins substituted.
The openings to these shoots are protected at the inlets by horizontal
iron cross-bars, and have stout iron quadrant receivers, fermed to
shut flush into the wall when not in actual use, and to be so locked
by the attendant. Throughout the asylum thorough provision has
been made for the suitable placing of supply-pipes for gas and water,
but the source of these necessaries must depend npon the special
conditions and surroundings of the site. Fireproof floorings and
ceilings are used in the wards and in all parts occupied by patients,
also in the main administrative block at the north front. All stair-
cases and passages are fireproof, except the staircases in the admin-
istrative block. Hydrants with all proper fittings and high-pressure
fire mains thereto are provided witEin and without the building at
all necessary points. The cubical and superficial contents of all
wards, day-rooms, dormitories, single-rooms, and attendants™rooms
are regulated in strict accordance with the published “suggestions
and instructions” of the Commissioners in Lunacy ; indeed, care has
been taken to adhere closely to these in all the arrangements and

details of the design. Whilst ward accommodation isin this plan

calculated for three hunndred and ten patients, the administrative por-
tion is designed to accommodate four hundred and fifty patients, thus
providing for convenient further extension. Plans have been drawn
for the addition of such extensions, and, keeping these in view, the
low portions of the epileptic wards are in the original plan provided
above with proper fireproof floors, so that they would be ready to
receive the additional story at any time without uncovering the
ward beneath. The adding of this upper story in the first instance
would provide additional accommodation for fifty patients at an ex-
tremely slight increase on the original cost.

Plans have been prepared of the following necessary supplement-
ary buildings, the positions suitable for which would vary upon dif-
ferent sites. An isolation hospital affording accommodation for
eight patients, with day-room, attendants’room, kitchen, etc., com-
plete. The building is so arranged that if patients of both sexes
were under treatment at the same time they would be kept thor-
oughly apart. Farm buildings suitable for an asylum of the size
now proposed, with cottage for the farm bailiff. A mortuary, with
accommodation for visitors, and a post-mortem room. A porter’s
lodge with weigh-bridge. The total cost of carrying out the design
complete in every respect (excepting only laying out of grounds) is
cstimated at £45,000. Quantities have becn taken out, and a con-
tractor has expressed his readiness to carry out the work thoroughly
and well at that price. The estimate includes the supplementary
buildings just enumerated, and also numerous items which it has not
been considered necessary specially to mention in the above descrip-
tion, e.g,, boilers, cngines, laundry-machinery, cooking and baking
apparatus, fencing for estate and airing courts, and shelters for the
latter. If the asylum were erected for three hundred and ten
patients only, the cost per bed would be £145; this figure would,
liowever, be materially reduced if the building were erected in the
fiest instance for a larger number. Within certain limits, the
smaller the asylum the greater must be the cost per bed.

AT BAMIAN.

HE existence of
the great stat-
ues of Bamian
has been long known
to Indian archeeolo-
gists, but correct
drawings of them,
or reliable mcasure-
ments, have never
been brought home
till now. At last
they have been
drawn and mecas-
ured in a manner
that can be depended
upon ; this is one of
the many important
resnlts of the " Af-
han Boundary

ommission.  Ofli-

cers of the Survey
Department accom-
panicd the Commis-
sion, and they have
been busy at work
all the time; the
outcome of this will
be reliable maps of
the region. - To car-
ry out this, the sur-
vey officers have
gone off on exenr-
sions in various di-
N > rcctions; last No-
E N : . vember, Captain the

: § of Bamian .lndla.hexghn,'ls/t.Hom A G}.) Talbot,
R. E., started, along with Captain Majtland, of the Political Depart-
ment, on a survey ronte through the Kol-i-baba -or Paropamisus
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range. They went eastward along the Heri-Rud valley, from near
Obeh, till they rcached Bamian, a line of travel over which almest
no European had before passed. Ferrier may perhaps have gone
over a small portion of it at the western end. It is to gaptain Mait-
land that we are indebted for the sketches of these great statues, as
well as the remains of paintings on the walls of the niches and caves.

Bamian is on the road between Cabul and Balkh, where it crosses
the Paropamisus range. The situation is high, being somewhere
about 8,500 feet above the sea. The roek is eonglomerate, or pud-
ding-stone, of which there is a high eliff in the va]fey. In this, at an
early period, probably during the first eenturies of the Christian era,
Buddhist monks exeavated caves. These are in large numbers at
Bamian — “extending for miles” — but there are numerous groups
of eaves besides, extending northward, along the road as far as ITai-
bak. Judging by the remains in the Jelalabad valley, these caves
would not be the only vibaras or monasteries ; there would be built
structures as well. When Hwen-Tsang, the Chinese pilgrim visited
Bamian, about 630 A. D., he states that there were 1,000 monks at it,
and ten convents. He describes Bamian as a kingdom ; but now we
only know the spot from its eaves and the great statues, which are
remains of Buddhism, and not, so far as is known, the remains of
anything like a capital city of a kingdom. There stand near to this
spot the ruins of an old eity, known as Ghulghula, which was utterly
destroyed by Genghis Khan, in the thirteenth century. Ile gave the
order that not a soul was to be spared — man, woman or child —all
were to be slaughtered, the order was fulfiled, and the place has
been a ruin ever since. Ghulghula may have been the prineipal
eity, of whieh Bamian was only a sort of suburb. This is confirmed ]
by the Chinese pilgrim, who states that the statues were on “the
northeast of the royal eity.”” Alexander, in passing from Baetria to
India, crossed the {’aropamisus range either at Bamian or near to it;
but the historians who deseribe his doings give no mention of the
statues. This is, so far, evidence as to their non-existenee at the
time. It is also understood, as eonfirmation of this, that Buddhism
could not have spread so far northward at that early date.

Hwen-Tsang, the Chinese pilgrim, is the earliest writer to mention
the statues. In later times, they have been described by travellers,
who had given them little more than a passing notice. Among these
may be mentioned Burnes, Mohun Lal, whe accompanied Burnes,
Masson and Sir Vincent Eyre— who was one of the prisoners in
the first Afghan war. The latest notice is that of Dr. Yavorski, whe
accompanied Stoletieff’s mission to Cabul in 1878, and has published
an account of the mission in Russian. These writers have generally
done little more than repeat the loeal traditions respeeting the place,
which are chiefly of a Mohammedan kind. The statues are known
in the present day as Sal Sal and Shah Mameh, and the Bacheh or
child. The Hindoos, of which there are a few seattered about in
Afghanistan, have also their own legends regarding them. All won-
derful things in art or nature in India they attribute to the work of
Panch Pandu Ke Bhai, or the Five Pandu Brothers; and of eourse,
according to their ideas, the great figures at Bamian could only be
produced by these heroes of the Mahabharata.

There are five statues at Bamian; three of them are in niehes,
which have been eut out, the figures being formed of the roek within
the niche. The largest statue has been produeed in this way. Its
size has been variously estimated by travellers, some putting it at 100
feet, and others as high as 150 feet. Captain Talbot used a theodo-
lite, and found that all previous estimates had been short of the truth.
The figure is 173 feet high, whieh is only 29 feet lower than the Lon-
don monument, the exact measure of it being 202 feet. The Nelson
column in Trafalgar Square is 176 feet, just three feet higher than
the Bamian figure, and thus giving almost an exaet eounterpart of
its height. If a general meeting of all the colossal statues of the
world could be brought about—if the Memnon figures from the
banks of the Nile could come (they are 51 feet high, and would be
taller if they could stand up out of their seats); the four Great
Guardians in front of the Temple of Ipsambul (these are also sitting
figures, about 50 feet high); the bronze Dai Bootz of Japan; if we
can imagine to be reproguced for the oecasion the statue of Athene,
made by Phidias for the Parthenon, which was 39 feet in height; or
the Olympian Jupiter of the same artist, 60 feet high, a statue cele-
brated for its great size as well as for its perfeet workmanship; or
even the still greater Colossus of Rhodesythe records of its height
varying from 100 feet to 120 feet; if all these—and they are all
well known to fame — were to meet at one place, and the almost un-
known Bamian statue were to appear among them, what pygmies
most of them would then seem! The colossal Apollo of Rhodes, one
of the Seven Wonders of the World, would lose all pretense to supe-
riority in height as he had to loek up 53 feet — at the lowest esti-
mate — to the gigantie strangers from Bamian. The new ¢ Liberty ”
statue at New York is 111 feet high, but the distance to top of torch
is 151} feet.

The Chincse pilgrim estimated the height of the largest statue as
140 or 150 feet. In all probability it was originally gilt, for in his
short deseription of it, he says: “Its golden hues sparkle on every
side, and its precious ornaments dazzle the eyes by their brightness ™
(Professor Beal’s translation). Captain Talbot says that the folds
of the drapery have been laid on with stueco. Loeal tradition as-
serts that when the soldiers of Timur, whe were Mohammedans,

assed on their way to the invasion of India, they shot arrows at the
idols; and that the troops of Nadir Shah fired artillery at them.

This is to account for the dilapidated oondition of the lower limbs of

the figure. It will be noticed that there are small holes in the broken
parts; these are supposed to have been made for wooden pegs to
support mortar or stueco, which had been used in repairing the de-
fects. As the Mohammedans would most willingly destroy sueh ob-
jeets of idolatry, we must suppose that the efforts to restore the figure
must have taken place as early as the time of the Buddhists. At the
feet of the statue there are entrances, which communieate with stairs
and galleries, so that the top of the figure can be reaehed.

Hwen-Tsang distinetly states that it is a figure of Buddha. This
is of some importanee, because it has been suggested that the figures
belonged to the pre-Buddhist period. Captain Maitland’s drawings
are quite sufficient to determine this point, and the Buddhist eharae-
ter of the figure need no longer be a question of doubt. There is
the well-known knob on the top of the head, the long ears, and the
drapery arranged in folds, which all know who are familiar with
Buddbist art. The influenee left by the Greeks of Bactria, and
whieh is so manifest in all the Buddhist remains in the Pesha-wur
distriet, as well as in the Jelalabad valley, scems to be wanting at
Bamian, or at least is so slight that it searcely attracts notice. This
is strange, as it might be expected that the farther north from India,
the greater would have been the Greek influenee. — Illustrated Lon-
don News.

TESTING GAS-PIPES.

i1, SO many ques-
c tions, says the

Sanitary Rec-

ord, are being ad-
dressed to us at
this time of the
year as to any
seientific method
for insuring gas-
pipes against leak-
age, and for dis-
covering  exactly
where the leaks
lie, that we think
it advisable, for
the benefit of our
readers generally,
to reprint a por-
tion of a chapter
written by Mr. W.
Eassie, C. E., on
this subjeet, in his
“ Sanitary A r-
rangements for
Duwellings,” whieh
is now out of print.
Mr. Eassie says :—

In England, as
a rule, we are eul-
pably eareless
about our gas sup-
ply. A gas-company, for instance, reeeives notiee that the serviee
of such and sueh a house is ready to be connected with their main,
and when they have obtained a signed agreement setting forth who
is responsible for payment, the meter is conneeted forthwitl, and
thereis an end of it. The gas-fitter may have done many things badly,
and not done some things at all, but the gas-company seldom, very
rarely ever, exercises any jurisdiction. The gas-fitter next sends in
his aceount, which is paid, and when the smell of eseaped gas from
some faulty portion of the pipes has become unbearable, he is sent
for to remedy it, and eharges for the reetification. The workman
may be thoroughly incompetent, as gas-fitting is not, as it should be,
a separate trade. Indeed, the artisan who performed the work may
be a blacksmith, whitesmith, glazier, brazier, plumber, bell-hanger
and gas-fitter, all rolled into one.

A gas-fitter who is a gasfitter, and who understands his business,
will never take le