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RELATION

OF HEIGHT AND AREA TO SUNSHINE

Statement by Herbert S. Swan and George W.
Tuttle, of the Staff of the Committee on City Plan

UILDING requirethents in Manhat-
tan have in the past been so lax
that it is safe to say that a preponderat-
ing majority of rooms in the existing
shops, factories, offices and apartments
receive absolutely no direct sunshine

on the shortest day in the year.

The height and area regulations now
being considered will have the tendency
of remedying this condition. By limit-
ing the height of buildings with refer-
ence to the street width and by requiring
all windows to open out on either streets
or open spaces of a prescribed size the
zone plan will provide a larger supply
of direct sunshine not only in the interior
of all new residence and business build-
ings, but also in the streets.

The following paper shows the relation
of these provisions to the duration and
quantity of direct sunshine obtained un-
der different conditions at New York
City (40° North Latitude) as on Decem-
ber 21.

At noon, on the shortest day of the
year, the shadows of different sky-
scrapers envelope large areas. The
Adams Express Building, which is 424
feet high, casts a shadow 875 feet in
length; the Equitable Building, which is
493 feet high, one 1,018 feet in length;
the Singer Tower, which is 546 feet high,
one 1,127 feet in length; and the Wool-
worth Tower, which is 791 feet high, one
1,635 feet in length.

The effect of skyscrapers casting shad-
ows from a sixth to a third of a mile
in length on surrounding property is
well illustrated in the case of the Equit-
able Building. Its shadow, which at noon
on December 21 is about one-fifth of a
mile in length, completely envelops an
area of 7.59 acres. The ground area of
the Equitable Building is only 1.14 acres.

The shadow cuts off all sunshine from
the Broadway facade of the United
States Realty Building, which is twenty-
one stories high. The New York Title
& Mortgage Company Building, four-
teen stories high, and the Washing-
ton Life Insurance Building, nineteen
stories high, are both completely
shaded. The south side of the Singer
Tower is shaded to a height of twenty-
seven stories. The nearest part of the
City Investing Building 400 feet away is
in shadow for twenty-four of its twenty-
six stories. Even part of the New York
Telephone Building north of Cortlandt
street is shadowed by the Equitable
Building. For almost a fifth of a mile
this giant skyscraper casts its shadow.
The area cut off by it from all noonday
sunlicht extends to within 100 feet of
Fulton street.

Cedar street, the street immediately
north of the Equitable Building, has an
average width of 34 feet between Broad-
way and Nassau street. The height of
the Equitable Building is 1474 times the
width of this street. On a north and
south street of this width in New York,
uniformly improved on both sides with
buildings having a height equal to that
of the Equitable Building, only 9.31 per
cent. of the windows would receive any
direct sunshine at noon on the shortest
day in the year. On north and south
streets only the windows nearest the top
for a distance equal to .1.35 times the
width of the street would receive direct
sunshine at noon on December 21 at
New York (40° North Latitude). The
windows in the first thirty-four stories
nearest the ground would receive abso-
lutely no direct sunlight, Direct sun-

shine would only enter those windows in
the four stories nearest the top. Not a
single window within 447 feet of the
street level would receive a ray of direct
sunshine.

The Equitable Building is, of course,
an extreme case. But even in much
lower buildings a considerable number of
the windows on north and south streets
receive absolutely no direct sunshine at
the winter solstice. Up to a height equal
to 1.35 times the width of such a street

posite side of the street, 28 per cent. of
the sunshine period on a north and south
street is cut off by the thickness of the
wall in which the window is set. Where
the opposite buildings rise to a height
above the window equal to .2 times the
width of the street, 35 per cent. of the
sunshine period is cut off; where it rises
to a height .4 times the width of the
street, 44 per cent. is cut off; .6 times, 54
per cent.; .8 times, 65 per cent.; 1.0 times,
77 per cent.; and 1.35 times 100 per cent.
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VOLUME OF SUNSHINE ADM/TTED BY WINDOW.

Calculated ror given room with window open-
ing on north and south street.Latitude 40°N.

all the windows (assuming they fulfill the
stan(Jard requirements described below)
receive some sunshine. If the street,
however, is improved with buildings one
and one half times the street width in
height only 90 per cent. of the windows
obtain direct sunshine. If the height be
increased to two times the street width
the proportion receiving direct sunshine
is reduced to 67.5 per cent. The number
of windows receiving direct sunshine on
north and south streets with buildings of
different heights is as follows: Two and
one-half times, 54 per cent.; three times,
45 per cent.; four times, 34 per cent.; five
times, 27 per cent.; and six times, 22.5
per cent,

In this connection it must be remem-
bered that all windows receiving sunlight
do not obtain the same amount. Even
though there be no buildings on the op-

This is for a wall 14 inches thick. For a
thicker wall the percentage would in
Ieach case be more; for a thinner wall
€ess.

A window in a north and south street
situated in a position where the height
of the buildings opposite it is .2 times
the width of the street above its center
level receives direct sunlight for a period
the length of which is only 72 per cent.
of that received by an unobstructed win-
dow: where the height of the buildings
opposite is .4 times, 50 per cent.; .6 times,
33 per cent.; .8 times, 21 per cent.; and
1.0 times, 12 per cent.

The duration of the sunshine period
of the facade and in the rooms on a
north and south street at the winter sol-
stice is shown in the following table for
different points below the top of the op-

_ posite buildings:
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Sunshine Period December 21.
(40° North Latitude.)
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A north and south street at New York
improved with buildings on only one
side of the street receives at least four
hours and 35 minutes of sunshine at the
curb level on all parts of its surface on
December 21. If buildings are erected
on both sides to a uniform height of one-
half times the street width, the entire
surface of the street at the curb level
receives but two hours and 36 minutes
sunshine. If the buildings are increased
in height to one times the street width
the pavement receives only one hour and
ten minutes sunshine. In case of build-
ings two times the street width the sun-
shine period is one hour; two and one-
half times, 47 minutes; three times, 41
minutes; four times, 34 minutes; five
times, 30 minutes; and six times, 27
minutes.

To obtain a half hour of sunshine on
the entire surface of the street at the
curb level on a north and south street in
New York on the shortest day in the
vear, the buildings must be limited to
3.7 times the street width in height; 45
minutes 2.4 times the street width; one
hour .8 times; an hour and a quarter 1.4
times; an hour and a half 1.1 times; an
hour and three quarters .9 times; and
two hours .8 times.

The volume of sunshine received in
rooms is of just as much importance as
the sunshine period. A room, for in-
stance, may enjoy direct sunshine for
a considerable period and yet have a
comparatively small portion of its cubic
contents aerated by direct rays from
the sun. The best unit for measuring the
effect of sunshine entering rooms is the
cubic foot sun hour, that is, a cubic foot
of space illuminated by the sun for one
hour.

The volume of direct sunshine enter-
ing a window decreases far more rapid-
lv with increased height of buildings
than does the sunshine period.

The data given helow for sunshine vol-
ume is calculated for a window with a
pane 32 inches wide and 60 inches long,
the opening between the stop beads be-
ing taken as 36 x 70 inches. The room
considered is one 14 feet square. The
distance between the center of the win-
dow and the south wall of the room
used in the computation is five feet and
the heicht of the window sill above the
floor of the room two and one-half feet.

At the winter solstice a standard win-
dow on a north and south street in New
York fulfilline the above requirements
and set in a 14-inch wall and situated at
a point equal to one-tenth the width of
the street down from the top of the
buildings on the opposite side of the
street enjoys a sunshine period 85 per
cent. as long as that enjoyed bv an en-
tirely unobstructed window. The vol-
ume of sunshine enjoyed is, however,
only 71 per cent. of that ohtained by an
unobstructed window. This disparity
between the sunshine period and the
sunshine volume increases with added
heicht of buildings.

At a point equal to one times the
width of the street below the top of the
buildines on the opposite side of the
street the sunshine period enjoyed by a
window is 12 per cent. of that enjoyed by

an unobstructed window, though the
sunshine volume is only about one per-
cent. Here again the thickness of the
wall is to a large extent the controlling
factor., Where the opposite building ob-
structing the window is a low one the
disparity between the sunshine period
and the sunshine volume is not very
much greater in a thin wall than it is in
a thick wall. This disparity, however, in-
creases considerably in the case of high
opposite buildings

The volume of direct sunshine admit-
ted by a window set in a wall 8 inches
thick on a north and south street and
situated at a point equal to one times
the street width below the top of the
opposite buildings is 6.5 times that ad-
mitted by the same window similarly
sitvated but in a 14-inch wall.

The volume of sunshine admitted in
terms of cubic foot sun hours by our
standard window, the center of which
is located at different distances below
the top of the opposite buildings, is indi-
cated in the following table. This table
shows the volume of direct sunshine ad-

mitted by a window set in a wall 14

inches thick, one eight inches thick and

one infinitesimally thin.

Window Opening in North and South
Street.
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BARGE TERMINAL.

Maurice W. Williams Gives Some Inter-
esting Information.

‘'T"HE Trafic and Waterways Bureau

of The Bronx Board of Trade has
been able to gather some interesting
data with regard to the State Barge
Canal Terminal, to be located on The

Bronx side of the Harlem River, begin-
ning at East 138th street, near the brid.ge
structure, extending east to a point
about 150 feet west of the New York
Central (Fourth avenue) Railroad
Bridge, and extending back from the
waterfront to Exterior street.

The way was paved for the early com-
pletion of the terminal at the meeting of
the Board of Estimate, held on Friday,
November 24, when, on Borough Presi-
dent Mathewson’s motion,” the wunani-
mous consent of the Board was secured
on the approval of the form of agree-
ment between the City and State affect-
ing the proposed site.

Maurice W. Williams, in charge of the
mechanical equipment of the Barge Canal
Terminals for the State Engineer, stated
that the Canal Board had been awaiting
approval of this agreement for some
time past, and had been prepared at any
time to start work on the chosen site,
and, now that the agreement had been
ratified, the Board hoped to see the work
go on uninterruptedly.

This is hichly desirable, because State
Engineer Williams expects the route to
be open from New York City to Oswego
by next spring, and the completion of
the 138th street terminal should be con-
temporaneous with this.

“The first contract plans to be put
under way,” said Mr. Williams, “will
call for the recessing of the bulk-
head line to maximum barge width
and the building of a stone and con-
crete quay wall along this new line; for
the necessary grading of the land area
and the approaches from the street; and
the dredging of the berthage alongside
the quay to a depth of thirteen feet at
mean low tide, as required by the Barge
Canal Términal Act.

“Tt is not feasible to let the contract
for equipment at this time, but that con-
tract will follow as this other work pro-
gresses, and in this way the work of
construction will move along rapidly.

“At present, also, nothing can be said
as to the buildings to be constructed, in-
asmuch as the plans, althoueh ready, will
have to be submitted to the Canal Board,
and approved by them before anything
can be made public about them, but there
will be as many freicht houses as will
be necessary to handle the volume of
business and cranes and conveyors and
all other mechanical appliances of the
most approved type for the proper equip-
ment of such a terminal, and fitted to
handle as large a tonnage as may be ex-
pected, and "in quantity sufficient to de-
velop the terminal to its fullest capacity.

“At the present time the Shippers’
Navigation Company, at Syracuse, have
under contract and under construction

four barges, seventeen feet wide, approx-
imately 120 feet in length and of about
400 tons capacity, and they have optional
contracts for others.

“This is but one of a number of lines
that will operate on the canal, as water-
freighting has received a wonderful im-
petus of late, with the result that many
companies are preparing to use this im-
proved State waterway.

“From my study of the canal and pos-
sible future traffic conditions, I have no
doubt but that barges of maximum
width, forty-three feet, will be under
construction and in use shortly after the
opening of the canal and the State and
City will be able to derive maximum
benefit from its operation.”

There is no doubt as to the tremen-
dous importance of this State Barge
Canal and Terminal to The Bronx,
wholly unrelated to the fact that a $700,-
000 public structure is acquired.

In many ways it will help to reduce
the high cost of foodstuffs, as it will
really be a great big wholesale public
market, and will cause to be broucht to
our borough, at the lowest comparative
carriage cost, all kinds of foodstuffs,
farm produce, hay, oats. etc., from the
vast productive areas of northern New
York and the Great Lakes region.

Practically every kind of domestic
and some foreign foodstuffs will be avail-
able for bharge canal shipment, and the
low cost at which these things can then
be retailed cannot but make for the
benefit of the ultimate consumer, in this
case The Bronx citizen.

—_——

Hearing on Lighting Rates.

The Public Service Commission has
decided to investigate the rates charged
for electric current by the Queens Bor-
ough Gas and Electric Company which
serves the Rockaways section of Queens.
The investigation is undertaken in the
effort to see if it may be possible to se-
cure reductions for consumers. On mo-
tion of Commissioner Travis H. Whitney,
the hearine will be held on December
11, at 230 o’clock, before the whole
Commission. The company has a maxi-
mum rate of 13 cents per kw. hour, and
furnishes hoth gas and electricity to
residents of the section mentioned, as
well as for other communities adjoining
New York. The pending investigation,
however, has only to do with the elec-
tric rate in the localities served bv the
company within the City of New York,
which is as far as the jurisdiction of the
Public Service Commission extends.

The contemplated hearing follows a
long series of conferences between Com-
missioner Whitney and officials of the
company in which effort was made to
secure voluntary reductions in both gas
and electric rates on the part of the com-
panv. These conferences failing of the
desired result, however, the Commission
has ordered a hearing in respect to the
rate mentioned. More than 100 con-
sumers of the company’s current applied
to the Commission to undertake the in-
vestigation.
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MOVING A THOUSAND TON APARTMENT HOUSE

Engineering Feat Accomplished Despite Many Obstacles In-
cluding Heavy Grade—Strip of Land Needed for the Subway

OVING a thousand-ton apartment

house 120 feet, on land which slopes
8 feet to every 80 feet, is the latest en-
gineering feat accomplished by a New
York City contractor. Additional inter-
est attaches to this achievement, not only
on account of the size of the building
and the peculiar engineering problems
which had to be overcome, but also by
reason of the fact that the house mov-
ing business itself, which in former years
was quite conspicuous, has within recent
times been confined almost exclusively to
small frame or brick dwellings in outly-
ing sections of the city.

The extension of the Sixth and Ninth
avenue elevated systems northward from
155th street and Eighth avenue, to con-
nect with Jerome avenue, via River ave-
nue, necessitated at one point the cutting
through of a wide strip of territory which
included property at 950 Anderson ave-
nue, a five-story and cellar, brick and
limestone apartment house, of recent con-
struction, housing fifteen families. The
structure measured 40.6x92.8 feet, and
weighed about 1,000 tons.

The site occupied by the building was
absolutely necessary for subway con-
struction purposes and the problem im-
mediately presented itself as to whether
a modern apartment house of good in-
come producing capacity was either to
be demolished or moved. The owners
of the property, the Interborough Rapid
Transit Company, finally decided to
move the structure bodily to a point 120
feet south of the present location, and
the contract for this unique and diffi-
cult project was awarded to Charles
Money, of 52 Vanderbilt avenue. The
undertaking was recently completed by
this contractor within three months of
the date of the actual beginning of
work,

The progress of the work was inter-
esting and typical of present day house
moving methods. Holes were cut in the
brick and rubble stone walls, and heavy
steel mneedles were inserted. After

since any undue or excessive strain
exerted on this weakened side might
have resulted in disaster. The entire
north end of the structure was held in
with beams and turnbuckles.

Upon completion of all this prelimi-
nary work the hazardous part of the
project presented itself, namely, the lift-
ing and carrying of the 1,000-ton load
of shifting weight down hill for 120 feet.
On account of the irregular

project was effected some time ago by
William Higginson, who moved the mas-
sive stone edifice of the Mott Haven Re-
formed Church, formerly at Third ave-
nue and 146th street, around the corner
into 146th street, a complicated under-
taking on account of the presence of the
large towers. The church was one of
the landmarks of the section, having
been built in 1853, entirely of stone.

lay of the land, it was neces-
sary to employ, practically
from the beginning, 16 feet of
cribbing. On account of the
uneven and shifting weight,
it was also found necessary
to allow two inches at the
south end of the building for
packing.

Where the weight of the
building is evenly distributed
the work has often been per-
formed by horses working a
windless to which chains are
attached, but in this particu-
lar instance the building was
moved by hand, literally by
fractions of an inch.

The actual moving was
done by nine men, six at the
screw-jacks and three feeding
the rollers, although the en-
tire project in its various
stages and operation involved
the employment of about
thirty men. Every turn of
the screw-jack at a given sig-

nal moved the building one-
eighth of an inch, and a com-
plete revolution of the jack
marked the advance of only one-half of
an inch:

The last difficulty which presented it-
self and which was one of the most for-
midable was the placing of the building
on its new foundation already excavated.
When the building had reached its new
site, it had to be lowered nine feet. The
only part of the building left behind was
about four feet of the cellar.

BUILDING DURING REMOVAL, SHOWING PARTY WALL.

the structure was thoroughly under-
pinned, shoes were set underneath the
needles and the tracks put in place with
rollers. All material underneath was
then cut, so that the entire structure
was supported by the rollers. The first
problem which presented itself at this
point was the party wall which joined
this building with a similar house ad-
joining, and it was found necessary to
shore up the entire side preliminary to
the actual beginning of work on the re-
moval.

The presence of a party wall aggra-
vated matters considerably since it made
possible the danger of a collapse of the
entire northerly side of the structure,
and the contractor had to provide for
any shrinkage or settlement of the wall,

The completmn of this removal recalls
several other interesting projects of a
similar character which have also been
accomplished by New York contractors
within the last few years. Last year C
Vorndran’s Sons moved the Ryan man-
sion from its former site at the north-
west corner of the Grand Boulevard and
Concourse and 184th street, easterly to the
corner of Tieboutavenue and 183d street,
a total distance of 1,300 feet, another
remarkable task when all the details
were considered. It was a large dwell-
ing, two and one-half stories high and
about 60 feet square in size with a stone
tower and four massive chimneys. The
chief obstacle that presented itself was
the uneven load.

Another remarkable house-moving

BUILDING AFTER BEGINNING OF WORK.

These walls in places were four feet
eight inches in thickness. Complications
presented themselves in that the church
had to be not only moved, but also
turned around, and the greatest care had
to be exercised in keeping the building
level and in tact at all times.

Another recent removal with interest-
ing features was the shift by Drew
Brothers of the famous Sherman monu-
ment at Fifth avenue and 60th street
about 280 feet in the southerly direction,
in order to give the subway builders an
opportunity to excavate in 59th street.
The statue weighed 160 tons.

The location of the monument at one
of the busiest traffic points in the city
coupled with the fact that it was a work
of art, made the transfer especially haz-
ardous, and necessitated unusual safe-
guarding measures.

—_—

Tunnel Headings Joined.

The last rock remaining between the
east and west headings of the north tube
of the Old Slip, Manhattan-Clark street,
Brooklyn tunnel now being constructed
beneath the East River under the di-

rection of the Public Service Commis-
sion, as a part of the dual subway con-
tract work has been blasted away. The
two headings were brought together on
Tuesday, November 28, and it was found
that they varied less than an inch from
a perfect junction. The south tubes of
the same tunnel which are proceeding
in solid rock about two or three hun-
dred feet part, will meet some time be-
fore January 1, 1917. The “holing
through” of the headings of the north
tube was the first connection made in
any of the four East River tunnels now
under construction by various contract-
ors under the supervision of the Public
Service Commission engineers. Beside
the Old Slip-Clark street tunnel, to be
operated by the Interborough as a part
of the Park place, Beekman and William
street line, there are being built the
Whitehall street, Manhattan-Montague
street,, Brooklyn tunnel; a tunnel from
14th street, Manhattan, to North 7th
street, Williamsburg; and a tunnel fromy
East 60th street, Manhattan, to North
Jane street, Queens.










































