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193

Arago’s Little Joke, 310

Archwological Institute - of America.
New Work of, 290

- Institute of America.
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Fall of a, 60
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Defective Flues, 200

Delaware Bay. Light-House in, 227

Detuil Drawings for Estimating. Fur-
nishing, 59

Disinfecting Apparatus, 202

Disposal for Isolated Houses,
219, 267

Donjon of Coney. The, 164

Doré, Death of Gustave, 37

Double-thick Soil-pipe, 297

Douro Bridge, The, 266

Draining the Valley of the City of Mex-
ico, 179

Draunghtswomen in England, 214

Drawings, Ownership of ‘Architects’

129
e Sundry Working, 30
o Unused, 34
Dresser in Japan. Dr., 7
Duellists’ Rendezvous, A, 235
Durand-Claye on Municipal Sewerage,
M., 145
Dutch Patent Law. No, 74
‘“  Water-proof Cellars, 218
Dynamite Explosion. Effect of a, 206
£ Pile Driving by, 156
“ Power of, 272

Sewage,

Karth-Closets, 156
Earthquakes and Pagodas, 46
Eden Theatre, Parls, 74
Edinburgh Architectural Exhibition, 87
Electric Illumination by Reflection, 79
¢ Light and Iron Filings, 131
Wires in N, Y, Underground,
229
“ ) and Subjacent Owners,
Overhiead, 217, 229
& ‘“  Underground, 266
¢  Wire Users. Conference of, 206
Electrical Englneering. Proposed
School of, 169
4 Railway in 'lreland, 90
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As usual the close of the year has brought us into close com-
munication with our subscribers, and we have taken note of all
the complaiuts, suggestions and compliments that have reached
us, and hope that the makers of them will be satisfied with
such action as we may be able to take. The compliments are
such as any reasonably well-conducted jourual receives at this
time of year, and the suggestions are of more or less practical
value, while the complaints to a certain extent recoil on the
makers. Until we became case-hardened through familiarity
with the assertiou, we used to be not a little chagrined at the
bluntness with which even the most personally friendly of our
subscribers told us that “we do not care for tho reading-mat-
ter,”” “we never bind it up at the end of the year,” “all we
care for are the illustrations;” but at last we have come to
understand that the jourual consists of two distinct features,
for one of which — the less valuable — the text, the editors are
solely respousible; while for the other and more valuable,
the illustrations, they are responsible in only a secondary de-
gree. ‘Therefore all complaints directed against this feature
should be borne in part at least by those wlio are primarily re-
sponsible for their occasion — the contributing architects. If
the illustrations we publish are not satisfactory to a given sub-
scriber, it rests with him to offer us such as he would like to
have appear in our pages; he hasour cordial invitation to do so.

For the sake of the point we wish to make we will grant that
the illustrations are all or the most important part of what our
subscribers wish to secure in return for their subscription
money, and that the complaints of the shortcomings of the jour-
nal in this respect are justifiable ; and after looking over the
illustrations we have published during the past year, we are
obliged to confess that as an exposition of current American
architecture it is wofully iucomplete, the elements of dignity
and lofty architectural achievement being minus quantities to
an unwarrantable extent. The cause of this deficiency is not
that dignity is not attained in this country, nor is it that our
architects have less frequent occasion to practise their highest
efforts than European arcliitects: the opportunities and pos-
sibilities that the public and private wealth open to the profes-
sion are certainly as great here as clsewhere, and by hearsay
and ocular evidence we know that there are men who are
worthily acquitting themselves of the tasks imposed on theni.
But from our inability to obtain illustrations of these works we
are unwillingly obliged to convey to our readers in all parts of
the world the idea that our architects are mainly engaged in
designing country-houses — pretty enough, and vastly superior
to the average of the work we laid before our readers in the
early days of the journal — but that our cities, with their costly
dwellings, hotels, stores, apartment-houses and public buildings,
Topsy-like, “growed.” In short, the best work of a large
number of the hest men is, in spite of every effort — and we
profess to have made constant effort to secure them — inac-
cessible to ns.  We do not doubt that our own illustrated pages
are coutrasted to our disfavor with those of the London jour-

nals. But consider how different are the circumstances. Big as
it is, London and its multitude of architects are far more within
tho rcach of editorial influence and persuasiveness; the men
and their work are better known and more easily knowable ;
the meetings and the exhibitious of tho Royal Academy, the
Institute and the Association bring the cditors into frequent
personal contact with practising architects, and give them oppor-
tunities to see for themsclves what the profession about them is
engaged upon, and offer chances such as we have not to make
selection for their illustrations. How is it possible for us in
Boston to know what is doing in the offices of St. Louis, Chicago,
Philadelphia, Baltimore, or cven in New York? If any one
dclays his offering in the expectation that we can make a per-
sonal bodily visit of entreaty, he little knows the time-consum-
ing nature of an cditor’s occupations.

To speak now of more specific things. We trust that our
readers have found of interest and value the initial-cuts we
have published during the past year, and if they have, that they
will be willing to contribute a little more freely material of the
necessary character. We do not ask for more than pencil trac-
ings of note-book sketches, of bits of original design of suitable
character, or of any intcresting subject that may be encoun-
tered in turning over the leaves of architectural books or
periodicals. For offerings of such material we shall be very
grateful. In the early years of this journal, when our processes
of reproduction had not reached their full development, and
when our own drawing-room was a noun-existent thing, we were
forced to accept for publication only line-drawings in pen-and-
ink of great preciseness of execution. Since that time our
processes have been vastly improved, and we have succeeded in
securing very satisfactory results from clear pencil-drawings,
and once or twice from washed drawings iu monochrome. Our
facilities for re-drawing colored drawings or those whose artistic
execution is inferior to their architectural merits, have also
grown, and architccts need no longer hesitate to offer drawings
for publication because of failings in these particulars. 1f accept-
able in other respects we shall be glad to publish them—in
time. Moreover, we have now, or soon shall have, in opera-
tion a new reproductive process, which will enable us to repro-
duce in monochrome, more or less satisfactorily according to
the actinic effect of the colors used on the original, washed
drawings as they leave their authors’ hands, and also to publish
views from nature; and we should be pleased to receive from
architects ordinary photographic negatives, of suitable size, of
buildings erected from their designs, or of picturesque subjects
and buildings of historic interest, although it is probable that
we' should find some negatives not suited to the process for
various technical reasons difficult of specification.

A VERY serious discovery is said to have been made in re-
spect to the recent explosions of steam-pipes in the streets of
New York. According to the account which we find in the

- World, complaint was made a few days ago at the office of the

American Steam-Heating and Power Company that steam had
been shut off by some person unknown from certain buildings in
Exchange Place at about eight o’clock the previous eveuning.
The next day the complaint was repeated, and a man was de-
puted by the Company to watch the building. On the follow-
ing evening the steam wus again cut off, but as investigation
failed to show any tampering with the local valves, the watch-
man hurried back to the main office, where he found the engi-
neer wondering at the high pressure shown on the steam-gauge;
and guided by this indication the maun-hole just in frout of the
boiler-house was opered, and the large valve was found to he
screwed down tight, shutting off the steam from about ten
miles of street mains. The strength of the valves being less
than that of the main supply-pipe behind it there would be
some danger that the accumulated pressure might, unless the
engineer at the central boiler were on his gnard, burst throngh
it, filling the pipes beyond with steam at a pressure of seventy
pounds to the square inch, and with a certain explosive force,
due to the suddenness of the movement, which they might not
he able to resist, aud under some circumstauces a great deal of
damage might be done. As it is hardly likely that such a
valve would be closed except with malicious intent, informa-
tion was given to the police in order that a thorough watch
might be kept. Accerding to the officers of the company,
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there is reason to helieve that the explosions at the corner
of Jobn and Nassau Streets, and at the junction of Liberty
and Williams Streets, were caused by intentional tampering
with the pipes. In the former cace, the valve which gave
way was found to have been loosened with a wrench, after the
engineer in charge left it, just enough to give an opportunity
for the steam to do the rest, and as the valve which failed in
the same mauner in Liberty Street was easily aceessible from
a man-hole, a similar operation may have been carried out
there. Suspicion is said to attach to a former employé of the
company, who is likely, if such eharges are proved against
him, to repent his cowardly misehievonsness.

Owixe to defécts in the roof over the Assembly Chamber
in the State Capito] at Albany serious infiltrations of water
have taken place in the stone-work of the walls and vaulting,
and the face of the wall forming the tympanum under one of
the great arches, on which is painted one of Hunt’s famous pic-
tures, has begun to scale off in large patehes. This is too
common an experience with eandstone masonry which has
been soaked with water from the top to be particularly wor-
thy of comment, exeept for the faet that the exfoliation car-
ries away with it the precious painting, in patches from a few
inches to a foot in diameter. To prevent the total destruction
of the picture, men have been employed night and day in dry-
ing the stone with hot irons, and Mr. John G. Carter, who was
Mr. Hunt’s assistant at the time when the paintings were exe-
cuted, has been sent for to retouch and repair the places
where the original work is hopelessly spoiled.

A DETERMINED attempt has been made in New York to pre-
vent the obstruction of sidewalks by poles for the eonveyance
of electric wires. A few days ago some men from the United
States Illuminating Company began to set poles along the south
side of Fortieth Street, between Fifth and Sixth Avenues, and
in the course of their operations placed one in the vaults under
the sidewalk which belong to the IIotel Royal, at the corner of
Sixth Avenue. The proprietor of the hotel, Mr. Meares, very
naturally objecting to snch an intrusion, sent a porter to ent the
pole down. The foreman of the party from the Illuminating
Company cansed the porter’s arrest, but Mr. Meares answer-
ing for his appearance to be tried for malicious mischief, he
was released, and Mr. Meares then obtained a temporary in-
jonction forbidding the ereetion of any poles in front of his
premises. Meanwhile, Dr. Wylie, who lives on Fortieth Street,
near by, finding that a pole was to be set up in front of his
house, endeavored to restrain the workinen, but was driven off
by one of them, who threatened to ‘lay him out” with an iron
crowbar. He then invoked tbe aid of the law, and had the
belligerent workman arrested, and word having been sent to the
Police Commissioners, an order was issued putting a stop to all
further operations. The next morning a number of the resi-
dents on Forticth Street met to take concerted action in ascer-
taining and defending their rights in regard to the matter. It
was fonnd that the Illuminating Company had acted under au-
thorization from the Commissioner, of Public Works, but that
the anthorization had been revoked assoon as the objections of
the abnttors were known; but it appeared also that Fortieth
Street, bordering as it does upon the sonth side of the Reservoir
Park, was subject to the jurisdiction in such matters, not of the
Commissioner of Pnblic Works, but of the Park Commission-
ers, and these, being appealed to, issued 2 summary order to the
Captain of the Park Police to arrest any one who should at-
tempt to place poles in the street.

To fortify themselves still fnrther, several 'of the property
owners then obtained special injunctions restraining the Illnm-
inating Company from ereeting poles or stringing wires in the
street, and accompanied by orders citing the company to appear
and show cause why the injunction shonld not be made perma-
nent. The reputation of the residents on West Fortieth Street
for insisting upon their rights is already pretty good, and
strengthened as they are by such an array of arguments they
are hardly likely to be molested again. Meanwhile, the Illum-
inating Company must find another way of earrying its wires
to their intended destination, or some person or persons must go
without the electric light which they wish for. Of eourse, it is
very desirable that all electric wires should be carried under-
ground, but it is hardly less desirable that some way should be
found for allowing them to be carried temporarily above the

snrface, until a better mode is invented. At present, the unre
fiecting prejudices of a few perscons, who refuse to allow wires
to be placed either in front of or above their houses, may, and in
some cases does, deprive their neighbors of the use of the tele-
phone exchange systems, quite as much to their disadvantage
as to that of the telephone cempany,and withont any real bene-
fit to anybody, and althongh electric-light wires can be earried
beneath the surface where telephone lines cannot, the practica-
bility of burying wires conveying a current of high intensity is by
no means settled. :

ANoTner chimney accident is reported from England, a shaft
at Bradford having fallen upon a building full of operatives,
completely demolishing it, and killing and wonnding about
ninety persons, nearly all of whom were women and children.
As the boiler flues of eight mills were eonnected with the shaft,
its destruction puts a stop to their operations, and about three
thousand persons are thus thrown out of employment. The
cause of the catastrophe appears not to be known, In the last
serious case of the kind, the failure of the masonry, which
seemed to have been executed with the greatest care, was, we
believe, finally attributed to the swelling of the Portland ce-
ment in which the bricks were laid, but this theory never
seemed to explain the eireumstances satisfactorily, and it is at
least to be hoped that a new light may be thrown upon the
subject by the investigation which is certain to be made into the
present disaster, which may enable engineers and builders to
avoid the possibility of similar ones in fnture.

CorLoNEL TrHOMAS L. CAsEY, the engineer in charge of
the construction of the Washington Monument, has submitted
to Congress his annual report, which shows that great progress
has been made during the year, ninety feet of masonry having
been added to the shaft, which is now three hundred and forty
feet ahove the base. If provision can be made for procuring
stone as rapidly in the future as during the past season, Colo-
nel Casey believes that the shaft can be entirely completed be-
fore the close of the season of 1884, and possibly early in the
summer of that year. Although one hundred and seventy-one
feet yet remain to be added before the obelisk attains its full
height, the construction of the upper portion is very much
lighter than the rest, and it is estimated that ninety-two one-
hundredths of the total weight has already been placed upon
the foundation. The cost of completion, exclusive of the
terracing or other ornamentation around the base, will be abont
two hundred and fifty thousand dollars, and there ecan be no
doubt that the necessary appropriation will be readily made,
if for nothing else, at least for the sake of securing to the
present Government the honor of having finished the highest
structure in the world.

THE picture of Raphael called the Madonna dei Candelabri,
which has been lent for a short time to the Metropolitan Mu-
seum in New York, is to he exhibited with all the precautions
which so valuable an object demands. A fire-proof room has
been built expressly for it, and the wall on which it is to hang
has been fitted with the rolling iron shutters used for protect-
ing the windows of stores, so that at night the shutters can be
drawn and the painting securely screened from mischievous
hands. An effort is likely to be made to secure subscriptions
for purehasing the picture, and it is much to be hoped that, if
made, it will be successful. There is no lack of money in New
York for such purposes, bnt it must be confessed that the gnali-
ties of Raphael’s pictures are not such as to appeal much to the
taste of ordinary visitors to the Museum. Of course this does
not prove that the taste of the average citizen of New York is
bad, but such pictnres as he has been aceustomed to see and
admire — the Schreyers, Bouguereus, Jacquets, and Géromes,
to say nothing of *“impressions” and ‘ harmonies,” — leave
the mind quite unprepared to find much pleasure in the sweet
peace of the best Italian painting. If we ventured to make
any suggestion on sueh a subject, it would be that the trustees
of the Museum should beg the loan of Mr. Aspinwall’s pic-
tures to hang by the side of their Raphael. With these, and
perhaps some of the Jarves pietures from New Haven, a room
might be filled with paintings, the influence of which upon
the minds of visitors would be very different from that pro-
dueed by the collections generally seen among us, and we im-
agine that few persons who ecared at all for pictures and were
familiar only with New York galleries, would leave such a
room without feeling that their ideas had undergone a change.

e " s
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E are now ready to put

nite shepe.

Begiuning with the prosee-
nimm-arch, whose form we
T wvc. 27 wish first to determine, we
H- consider what requirements
of width and height it is nec-
i - essary to conformn to, and re-
= fleet that ns the hall will often
be used for balls, fairs and
- other entertainments which
= AT T 5 will fill it to its utmost capac-

Y ity, it is desirable tomake the
proscenium opening as wide
as possible, in order that the

stage may not be toe much
separated on snch oceasions
from the anditorium. Allow-

e
/{aM_A—_—

the drawings into defi- |

Figure 178 shows one-half
wall above it in elevation, to
i viding the arch and its load
lines.  The slices may be of
tronble in computa-
to make thémn each
possible from the een-
of arch is not a multi-
of the last slice but
of 2 feet.
last slice,
touch the
and the outer
extrados of

of the arch nnd the
scale.  We begin by di-
into slices by vertical
any width, but it saves
tion for a large arch
2 feet wide as far as
tre line. If the spun
ple of 2 feet, the widih
one will be a fraction
The inner edyge of the
marked X, must just
springing of the arch,
edge mnst touch the
the first voussoir. In
the present ecase, the
bed of the first vonssoir
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ing only a small projection on
the inside of the tower wall,
with an abutting wall on the
other side of the arch of the

zZ e same width, we shall have an
opening of 44 feet in width, which is ample for our purpose. The
lieight, however, is restricted by the consideration that the height of
ordinary theatrical scencery is limited, and itis desirable to avoid the
necessity for wide “sky borders” to fill the space between the top of
the scenes and the soflit of the arch; while it is also of importance in
cheeking the spread of fire frem the upper portion of the stage to the
auditorinm not to make the prosceninm opening unnecessarily high.
A glance is suflicient to show us that the nrch, loaded asit ismost licav-
ily at the crown, must have considerable rise, unless it is made of seg-
mental form, which woulll involve a thrust beyond the power of the
limited abatments to suppert with safety. We will for the first trial
give the arch an elliptical shape, making the rise 14§ feet, with 44
feet span, and taking the depth of the arch-stones at 8 feet. Laving
out the arch and the wall above it in elevation at a large scale we have
the clements necessary for determining approximately its stability.
A dingram of onc-half the arch is suflicient, as it is symmetrically
ghaped and loaded, so that the line of pressure will be the same on
each side of the centre.

‘T'hiis line will show us the direction of all the forces whicliact npon
thie arch and its abutmnents, and if it fulfils two essential conditions
the arch and its abutments will be stable; if not they will be danger-
ously weak or fail altogether. -

These requirements are :— G

1. The curve of pressures in the arch must lie wholly within the
middle third of the voussoirs.

2. The line of pressure prolonged through the abutmeat must
strike well within the base of the abutment.

The reasons for these will be readily seen, “If the line of pres-
sure passes through the central line of> the voussoirs, the crushing
strain due to it will be equally distributed over the surface of each
joint, but any deviation t‘rom a central position gives an inequalit
in the distribution of the strain which increases very rapidly witf:
the variation of the pressure-curve from the central line. So long
as the curve remains within the middle third of the depth of the
voussoirs, the struin upon each joint is one of compression only, al-
though it may be unequally distributed; but when it reachiesthe limit of
tlie middle third, the crushing straia at the nearest edge of the joint
is twice as great as when eqnally distributed, while that on the more
remote edge is reduced to zero; and beyond this, while the compres-
sion of the nearer edge is increased to a hazardous extent, the strain
on the other edge passes into ene of tension, which, if there should
be any opportunity for movement, will open the joints and hend and
dislocate the arch until it falls. This is a fatal defect, and the bound-
aries of the middle third of the voussoir, beyond which the pressure
line cannot pass withont producing a tensile strain either at the ex-
trados or intrados, must be strictly regarded.

The second requirement, that the resultant of all the forces acting

- upon the abntment must strike within its base, is obvionsly a neces-

sary one, for otherwise tbe cffect of the combined pressnres wonld be
to averturn the abutment, as often occurs with arches carelessly de-
signed.  If the abutment were 2 solid and unyielding mass, it would
be stable if the pressure curve fell anywhere within the base, even
at the extreme edge; but in practice the resistance is always given
by masenry of some kind made up of small blocks, united by mortar
or cement which may be compressed in a greater or'less degree; and
the effect of a pressure applied toe near the edge of such a mass is
to crush or distort it, and finally to disintegrate it, so that the usnal
rule is to require that the pressure curve in an abutmeat of stone
or brick work, standing on a liorizontal base, shall strike the base at
apoint not nearer to the ontside face of the abutmentthan half the dis-
tance between this outside face and the point where a vertical line
passing throuzh the centre of gravity of the abutment would inter-
sect the base.

To determine the line of pressure for onr arch we will take the
following method, which is sulliciently aceurate, and is applicable to
arches of any form, and loaded ia any manner.

width of the slice X will also be

We have now to find the verti-
the centre of gravity of each of
that the vertical drawn through
of the entire half-arch and its load.
small enough, the eentre of gravity
able error be assumed to lic in a
way betweea the lines bounding
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cal line in which lies
these slices, and from
the centre of gravity
If the slices are taken
may without appreci-
vertical drawn mid-
the slice, and we have
in that position. The

relative weight of each slice is next to be obtained, and ns
in a wall of homogencous masoury this will be proportional to the
areas of the slices, we need only caleulate these, leaving the thickness
of the wall and the weight per cubic foot as constant factors, te be
supplied in case we wish to determine nny actual pressure from the
relative ones which the diagram will give.

Measuring with the scale the length of the twa vertical sides of
each slice, dividing their sum by two and multiplying by the width,
will give their areas in square feet, which we inark as shown.

We have next, for the sake of simplifying our work, to make two
assumptions, which experience shows to be justified, althongh they
have no theoretical foundation. One of these is that the pressure
curve passes through a given point at the crown of the arch; and
the other, that it also passes through & given point at the sprinzingz.
If these two points are fixed, the rest of the corresponding curve is
easily found, and for ordinary purposes we enn safely suppose them
to be so by the adhesion of the mortar aud general inertia of the
masonry. For a semi-circular or semi-elliptical areh, which natn-
rally tends to rise at the hannches and descend at the crown, it is
usnal to make these points coincide with the onterlimit of the middle
third of the voussoir at the crown and springing, ns at C and Sin
the figure. For peinted and zegmental nrches, which under ordi-
nary circumstances tend to rise at the crown and descend at the
haunches, the points fixed shonld coincide with the inner limit of the
middle third of these voussoirs. If, however, & pointed or segmen-
tal arch is most heavily loaded over thie erown, so that its natnral
disposition to rise at that place is counteracted, the fixed point may
be at the outer third, either at the crown alone, or both at crewn and
springing, as may seem best suited to the eircumstances.

In the case of onr elliptical areh, the points C and S being the
ones assumed to be fixed, we will prolong the centre line of tlie
arch and load indefinitely downward, and then gpace off upon it in
succession the weights of the slices of the arch and its load, or
rather, of the areas which stand as the ab' reviated form of those
weights.  Any scale may be taken, as these dimensions have nothin ¢
to do with those of the arch itself. At the scale we adopt, 92. tl¢
number representing the area of the first slice, will extend from C 1o
1; 874, the second slice, from 1 to 2; and so on, 11-12 represeating
the last slice.

Next, take a point O, at any distance to the left of the line C-12,
and opposite its middle point; draw 0 €, 01, 02, and so on. to ()
12; the simplest way of doing this being to draw C O and 12 O L
45° with the vertical, which will give O at their intersecticn.

Draw now, from the intersection of C O with the centre line of
the first slice, another short line, P Q, parallel to O I, until it inter-
sects thie centre line of the second slice; 1hen from this point, parai-

lel with O 2, to the centre of the third slice, and so on, the last line,
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X Y, being parallel to O 11.  Irom Y draw a line downward paral-
lel to O 12, until it intersects C O at G. A vertical drawn through
G will pass through the centre of gravity of tbe arch and its load.

If the half-arch and its load were in a single pieee, supported at
S, they would be acted upon by three forces, namely : —

A horizontal pressure, proceeding from the key of the arch, and
caused by the push of the other half-arch; the force of gravitation,
acting vcrtically on the line of the centre of gravity; and the reac-
tion of the abutment, which serves to oppose the other forces and
maintain the wiiole in equilibrium. ‘These three forees inust meet at
a conunon point, since otherwise they would not balance cach other;
and as the horizoutal and vertical forees are fixed in direction, this
point must be at their intersection, or at 2. We have already as-
sumed that the line of pressure in the abutment, which is the same
as the line of reaction against the pressure, shall pass through S;
hence, as F is already found, F S must show the direction of the
thrnst at S.  We have yet to find the amount of the pressure; but
we know that, like every other obligne force, it can be decomposed
into a vertical and a liorizontal pressure, which will be represented
by the adjacent sides of a rectangle of which the original force
forms the diagonal; and as the vertical component is obviously equiv-
alent to the sam of the weights of the small slices of the.arch and
jt load, which furnish the ouly vertical pressures, and are already
laid ont from C to 12, we have simply to take F T, equal to C 12,
and draw the horizontal 7' J, intersecting the prolongation of F §
at J. Then J F, at the seale to whieh the other pressures are
drawn, shows the amount and direction of the oblique reaction act-
ing through S, and applied at F, and F 7" and T' J show the amount
of the vertical weight and horizontal thrust by which it is balanecd
at that point. A

The archi and its load not being, however, a solid mass, but com-
poseil of small parts, mutnally wedged against and supporting each
other, the actual direction of the pressures is not the broken line
L I 5, but a curve, or rather a curved series of short straight lines,
coineiding with C F S only at the extremities C' and S, and varying
in direction with the gradually accumulating weizht of the succes-
sive slices of the arch and its Joad from the centre. To facilitate
the d-awing of the diagram, we prolong F' C horizontally, and draw
12 W paralleltoJ F.  As C 12 is equalto F T, C W is equal to
J T, and, like it, represents the horizontal thrust at the key of the
arch, while 12 IV represents the oblique pressure at the springing S.
The pressures at successive points in the arch will then be repre-
sented, both in direction and amount, by lines intermediate between
these two, and if we draw to IV lines from the points 1, 2, 3, and so
ou, which correspond to the weights on the central lines of the slices
of the arch and its load, we shall have the snecessive directions of
the curve of pressures at its interseetion with those lines. Nothing
tlien remains but to draw C L horizontally, L M parallel to 1 T,
M N parallel to 2 IV and so on to 8, where the line will coincide
with that previonsly found.

By referring to the diagram, it will be seen that the compressive
strain npon the arcli-stones grows continnally greater from the crown
to the springing, the horizontal component remaining always tho
game, while the vertical component increases.

[aving found the line of pre