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NEALIFORNIES

ESTIMATING*

PART 1

>

Introductory. 'The ability to estimate may be considered as the
dividing line between the journeyman and the master builder, for,
no matter how skilful a mechanic may become, he can never “hang
out his shingle” and invite patronage in his distinctive line of work,
unless he becomes able to make reliable estimates of material and
labor to be furnished. To do this something more than mere accuracy
and quickness in figures or a mastery of mathematics is needed;
namely: experience and judgment, an understanding of the more or
less complicated details which go to make up a build:ng, and a knowl-
edge of current prices and discounts in the trade. It is the object of
this paper to point the way toward the acquirement of such of these
needs as may be imparted by words or figures; that is, to put in cor-
densed form some of the common methods by which estimates are
made up, and to point out some of the things which are to be avoided.

Prices. As pricesof labor and materials are constantly shifting,
those quoted in this paper must be taken only as proportionate, to
be used in comparison with known quantities and methods. All
prices given are as current in Boston, Mass., in December, 1906,
and are subject to immediate change. On account of the varia-
bleness in price of labor and materials, it is better, in general, to
make estimates on the basis of days or hours, and quantities of
materials, so that they may be used for comparison in future work.
To this end all estimates should be carefully labelled and filed away
for future reference. This should be done whether the bids were
successful or otherwise. If a successful bid, there will arise a good
opportunity to compare the estimates of cost of the different items,
with the “actual cost of execution; and if a bid fails to win the job,
satisfaction and experience may be gained by noting the items which
may have been priced too high or too low. This data may be of great
service in preparing future estimates, especially in the comparisons
between estimated and actually executed work.

*There is no such a thing as a universal or permanent standard price for anything.
Prices vary in different localities at the same time. and in the same locality at different

times. The estimator must therefore acquaint himself with local market conditions in
every case.
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Catalogues. Catalogues and price lists of all standard articles
are easily obtained and should be kept at hand, properly indexed, for
ready reference, as they contain a great deal of specific information.
For close figuring, however, it will not do to rely upon these prices,
as the amounts of trade discounts are not always included. These
vary greatly from time to time, and often there are two or more dis-
counts, a trade discount, a cash discounc, and a variation in discounts
made by different merchants, all of which the contractor must become
aware of to obtain bottom prices.

All data of this sort should be carefuily tabulated for constant
reference, in such a form that it may be easily revised and kept, so
far as possible, up to date.

The manner and time of payments is a matter to be considered
in this connection, as it will permit the contractor to take advantage
of cash discounts, which often make a great difference in the cost of
certain materials.

Profit. 'To the actual price of labor and materials must be added
the profit and this will need careful consideration. A common method
is to add a lump sum to the estimated cost of labor and materials,
varying with locality and customer, with the probable sharpness of
competition and the circumstances of the contractor. This is a care-
less method, as it leaves no means for future comparison and no cer-
tain knowledge of just what the profits of a given job are.

Percentage. A better way is to base the profits upon a per-
centage of the estimated cost. 'This will vary, in ordinary cases, from
ten to fifteen per cent, ten per cent being the least that should be
expected on any work, and this is not enough for small contracts of
two or three thousand dollars; but for large work, where there is a
great duplication of parts and processes, it will be enough in most
cases. Some contractors, whose workmen are required to perform
especially skilful labor, figure fifteen per cent on all labor and ten
ver cent on materials.

" Duplicate Parts. The matter of duplication is an important
factor in estimating, as a considerable saving is often made if large
quantities of material, either worked or unworked, are required; this
is especially true in manufactured parts, such as doors and windows,
columns, balustrades, etc. Modern machines are capable of dupli-
cation with astonishing rapidity, and workmen can put together
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similar parts more quickly and cheaply than variable members.

Transportation. The distance of the work from the shop of the
contractor, or from centers of manufacture, will 2/Zect the cost to a
marked degree, as much time is consumed ir. teaming and especially
in handling material a number of times.

If communication between the works and the building site can
be established by water, it will usually save considerable expense for
freight and handling, with perhaps less risk of damage, and conse-
quently less expense for crating and boxing. A careful study should
be made of the means of transportation to each different building
site from the shop, the office, and the mill, and the data kept for f}'lture
reference, subject to varying rates and conditions, to change of seasons,
and amounts to be transported.

These are some of the more important matters which require
preliminary consideration as affecting all estimates, and are only a
small part of the real questions involved, as different localities and
customs require different treatment, and numerous questions will
arise to confront the contractor, all of which may be successfully
met, as we have seen, by the exercise of care and judgment.

Methods. Estimates are formed by many and varying methods,
depending upon the degree of accuracy required, the capability of
the contractor, and the character of the building. A broad division
may be made between approximate estimates and accurate detailed
estimates, only the latter of which should be considered when it is
the intention to actually carry out the work under a definite contract.

Approximate Estimates. Approximate estimates are obtained
with varying degrees of accuracy by several methods, the most con-
venient and reliable of which is the system of cubing; i.e., the cubical
contents of the proposed building.is obtained and multiplied by a
given price per cubic foot. This rate is obtained by careful com-
parison of the plans and requirements with similar buildings which
have been erected under conditions-as iike as possible to the con-
ditions under which the proposed building caix be erected.

Several methods are used to determine the cubical units, de-
pending upon the size and shape of the proposed building. One
method is to multiply the square feet in the plan of the building by
the height from half-way’ the depth of foundations to half-way up
the roof. Another system uses the height from the bottom of the

AN
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foundation, and another obtains the actual cubical contents. Any
of these may be used if the data for comparison is obtained in the same
way, but all are subject to important variations which experience and
judgment alone will determine. For instance, if the contour of the
building is very uneven, with low portions, such as porches and sheds,
and high portions, such as towers and cupolas, these must either be
omitted from the whole and compared separately, or a lump sum be
added or subtracted according to the size and elaboration of these
members.

Another variation arises in the size of rooms, giving a ratio of
partitions and division walls which is not constant, and of course a
large building with many duplicate parts will require a different
rating from a smaller one, so that the method of estimating by cubing
is at best approximate, and its degree of accuracy depends largely
upon the experience and judgment of the contractor. Even long
experience will afford no safe-guard against unusual elaboration of
interior or exterior, so that cube rates can only be applied to buildings
of ordinary character, and comparisons are only reliable between
buildings of like description and uses, as the treatment of even the
same materials will vary largely in buildings of varying uses.

The height of the building will not increase the cube rate pro-
portionately, unless the internal voids are alike, although it is cer-
tain that the higher one builds from the ground, the more time and
expense it requires to put the material in place, to say nothing of
thicker walls and necessarily heavier construction.

Estimating by the Square. A convenient method of estimating
is by the square of one hundred surface feet. This is especially
applicable to office buildings, schools, mills, stables, and all buildings
where the floors are few in number or similar in plan. For one story
buildings the price per square is taken to include the roof, walls, floor,
and foundations, but for buildings of two or more stories the price
per square should be taken separately for each floor, the lower floor
being priced to include the foundations and the top floor to include
the roof.

This method of estimating by the square is not so accurate as
by cubical contents, but the results are often more convenient and
adaptable, because the tabulation of the square area of the various
floors may be easily reduced to terms of accommodation for public
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buildings or shops. For instance, a given floor area in a school house
means accommodation for a certain number of pupils; in a church,
a certain number of sittings; in factories for the manufacture of
staple goods, a certain number of machines and operatives.

This unit of accommodation is sometimes carried further, and,
by the reverse process, made the basis of another method of estimating
the approximate cost of such buildings as the above mentioned, i.e.,
schools, churches, factories, hospitals, etc. This is also a method by
comparison, the known data being supplied by previous experience
or calculation, and it is often valuable as a means of determining the
approximate cost of buildings necessary to accommodate a given
number of individuals or machines, even before any definite plans have
been drawn. All of these methods are approximate, with varying
degrees of accuracy, and should never be advanced as accurate, or
used as the basis of a contract, unless the contractor has had a long
and varied experience and feels absolutely certain of his judgment,
or unless a proper margin is added for possible variations.

Est'mating by Quantities.  The only sure and correct method
of estimating is by taking off the actual quantities in detail and carry-
ing out the prices accurately with the cost of labor, the percentage
for profit, and contingencies added. ,

For this, accurate and complete drawings and specifications are
necessary to give the absolute quantity and quality of materials and
labor. The various items are then taken off, similar portions grouped,
the amount of labor estimated, and a complete and classified schedule
prepared and priced at current rates; the cost of transportation,
board of mea, and any other contingencies noted, a percentage of
profit added, and a sum total reached which should be correct if
faithfully done.

This, of course, takes considerable time, but is well worth the
expense and trouble if a definite contract is to be made.

Preparation. In order to estimate to a sufficient degree of
accuracy, some things other than the possession of plans and speci-
fications are necessary. . A visit to the site should be made, to ascer-
tain the nature of the soil, the levels of the lot, the distance from rail-
road or wharf, the condition of the roads, if a long haul is necessary,
and the preparation of the site necessary to receive and dispose of
materials. Some knowledge should be obtained of the nature of
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the sub-soil, the presence of ledges or water below the surface which
wi'l require especial or costly treatment, etc. Often a deposit of sand
will be found upon the site which will not only save carting away of
material excavated, but, if of proper quality, it may be used for the
work. Such items are constantly occurring so that a knowledge of
existing conditions will be of great advantage to the estimator.

Regarding underground conditions, there is always an element of
chance, as the most thorough examination will not always reveal
hidden perils; the author knows of a case where a mason had con-
tracted for the building of a sewer, and was in a fair way to make a
good profit, when a narrow vein of quicksand was uncovered, to over-
come which not only took away all the anticipated profit but caused
a severe loss to the contractor besides.

Ground water is another source of danger and it will be well
for the contractor to closely examine his contract, to see to what extent
he is to furnish protection from this source, as a vein of water which
may have been temporarily stopped or diverted by the operation of
building, will sometimes unexpectetly make its presence known
during or after the completion of the work, when it may become a
source of great annoyance and expense to the contractor if he has
agreed to insure a waterproof job. Numerous illustrations could
be given of the danger from unforeseen causes which can at best be
only partially obviated by the most careful examination.

In order to accurately take off a building either by quantities,
square or cube, a good knowledge of arithmetic is necessary; and,
while we may assume that the reader already possesses this know-
ledge, it may be well to include some of the essential rules of that
branch of arithmetic which is known as mensuration.

This consists primarily in the science of obtaining definite data
regarding given figures or surfaces, such as areas, solids, capacity,
linear dimensions, and comparisons of bodies.

Definitions. The area, or superficial dimension of any figure
is the measure of its surface, without regard to its thickness or any
other dimension.

The cubical contents of any figure is the measure of its solidity,
or whole capacity, and has reference to the three dimensions, length,
breadth, and thickness. -
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If the figure is considered as hollow, then the cubical contents
becomes its capacity or capability of containing matter.

The lincar dimension of a figure is expressed by its length in a
direct line in any direction and has no regard to breadth or thickness.

Units. 'The application of these dimensions is made by fixing
a unit by which the figure may be compared and the required dimen-
sion obtained; thus, for calculating the area of a figure the unit is
usually a square, one side of which is the unit of length, and the area
becomes the square measure of the figure.

This is expressed in common terms by square inch, square foot,
square yard, or any other given unit and the measure of the surface is
computed by obtaining the number of these square units which are
contained in the figure, the process being called squaring.

In a similar manner the cubical contents or solidity of a figure
is obtained by computing the number of cubical units which it con-
tains, which is called cubing it.

Rules. Numerous rules have been adopted for obtaining these
dimensions when given dimensions are known, and a tabulation of
some of the more important and useful of these follows, by means
of which it is hoped that the student may be able to solve most of the
ordinary problems which will arise in common practice.

RULES AND TABLES
TABLE OF MULTIPLES

Circumference of a circle = diameter X 3.1416

Area of a circle = square of the radius X 3.1416

Area of a circle = square of the diameter X 0.7854

Area of a circle = square of the circumference X 0.07958

Area of a circle = half the circumference X half the
diameter

Radius of a circle = ecircumference X 0.159155

Radius of a circle = square root of the area X 0.56419

Diameter of a circle circumference X 0.31831
Diameter _ of a circle square root of area X 1.12838
Side of an inscribed square = diameter X 0.7071

Side of an inscribed square = circumference X.0.2251

Side of an equal square = diameter X 0.8862

base by % the altitude

I

Area of a triangle
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the square root of the remainder will be the other side. See Fig. 4.
5. To find the area of a trapezium: Rule—Divide the figure
into triangles by drawing a diagonal and the sum of the areas of
these triangles will be the area of the trapezium. See Fig. 5.
6. To find the area of a trapezoid: Rule—Add the two par-
allel sides and mutliply by one-half the perpendicular distance between
them. See Fig. 6.

a b

(1] et

Area-jae (db e c) Area=a+bicid
Fig. 6. "~ Fig. 7.
7. To find the area of a regular polygon: Rule—Multiply

one side by half its perpendicular distance from the center, and
this product by the number of sides.

Table of Multiples to Compute Measurements of Regular Polygons, the
Side of the Polygon Being Unity

A B C D
‘ RADIUS OF
No. OF F| LLENGTH| RADIUS OF
NAMEIOEIEQITEOK SIDES AREA - | CIRCUM- | G p rHE | INSCRIBED

SCRIBING
. LB
CIRCLE SIDE. CIRCL

T uisngle. M. e sy, v vee..] 3 | 0.433013 | 0.5773 | 1.732 | 0.2887
AN 70 o A iy E e 4 |1 0.7071 |1.4142| 0.5
) BT 1 0] 0 A et S 5 | 1.720477 | 0.8506 |1.1756| 0.6882
Bl e X RGOIETTE (-l it o 2 bt ata o (s ord 6 2.598076 | 1 1 0.866
B (e (e T e g e R 7 |3.633912 | 1.1524 |0.8677| 1.0383
[ST60 50 T S N e e 8 | 4.828427 | 1.3066 |0.7653| 1.2071
N IR TR 7 ) ot oo ST T 9 | 6.181824 | 1.4619 |0.684 | 1.3737
Do I b ot LS, DAL 10 | 7.694209 | 1.618 |[0.618 | 1.5383
OB Ts T2 0 e SR e 11 | 9.36564 | 1.7747 | 0.5634| 1.7028
Dodecagon ................... 12 ]11.196152 | 1.9319 |0.5176| 1.866

8. To find the area of a regular polygon when the length
of a side only is given: Rule—Multiply the square of the side by
the number opposite the name of the polygon in Column A.

9. To find the radius of a circumscribing circle when the
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SOLID CONTENTS

19. To find the solid contents of a pyramid: Rule—Find
the area of the base and multiply this by } height.

20. To find the solid contents of a cylinder: Rule—Multiply
the area of the base by the height.

21. To find the solid contents of a cone: Rule—DMultiply
the area of the base by § of the height.

22. To find the solid contents of a sphere: Rule—Multiply
the cube of the diameter by .5236.

SCALE OF WAGES

The item of cost of labor, on construction of any kind, is at
best a variable quantity, dependent to a large degree upon com-
petition, demand, and labor organization.

The cost of labor is steadily on the increase, while the hours
of labor are continually decreasing. The tendency in both direc-
tions operates to a certain degree to lessen the effective power of
labor, so that the amount of work done in a day is not what it repre-
sented a few years ago.

The various schedules given in the following pages are based
upon the current price of labor in Boston, Mass., in 1906, and while
this is likely to be upset somewhat by a general advance in 1907,
there is not likely to be a great difference for some time. Blank

- spaces are left in these columns so that the student or contractor
can fill in local or varying prices of labor.

Wages, Per Day of Eight Hours, in Various Trades, Boston, Mass., 1906

Carpenters $8108 NN .
Stone Masons 7181y
Brick Masons TR I
Hod Carriers S, S L
Plasterers 5. 0 R
Plasterers’ Helpers 3.00...5=" ...
Lathers 4.50... £, .
Quarrymen (9-hour day) 28508 A
Stone Cutters ADOR e .
Tile Setters RS Or=—F AT

Tile Helpers 0 A TR
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In taking quantities in irregular ground, the plot should be
divided into a number of definite squares and the contents of each
square taken separately. See Fig. 11.

Cost of Excavating. The cost of excavating varies in different
localities and under differing conditions, no two cases agreeing in
details or in execution. The governing factors are experience and
judgment. Excavating is usually priced by the cubic yard and
will average about as follows:

Picking—12 cu. yds. per day.at $2.40 $0.20
Throwing out—12 cu. yds. per day at $2.40 .20
Wheeling 50 ft. away : .10

$0.50

Excavations in clay or very hard soil may cost from $0.50 to
$1.00 while rock excavations will cost from $2.00 to $10.00, or more,
according to the nature and '
position of the rock. "Re-fill-
ing and packing around walls

I
5 ! 1
will cost usually from } to } IR W e g
! - ) F % i 5 g (2
of the price of earth excava- | .~ 72 M W

tions. Excavation of sand
or loose gravel, which can be
done by means of a horse scraper, will cost $0.30 per cu. yd.

Pile Foundations. The cost of piling varies with the nature
of the soil and the length of pile necessary. Taking a 30-ft. pile
as an average length, then piles 30 ft. long, driven and cut off level
to receive footings, will cost $3.50 to $4.00 per pile.

Fig. 11. Division of plot.

STONE WORK

Stone walls are figured either by the perch or the cubic yard.

In taking off a stone foundation, it is customary to take the
corners twice, that is, each different face of the wall is measured
from out to out, thus doubling the corners. This makes up for
the extra labor of laying up the corners.

The cost of a perch of rubble foundations laid in Rosendale
cement mortar, 1 to 3, may be taken as follows: A
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will cost, if the stones are about 2 feet x 3 feet, or 6 surface feet in
each block:

Stock, 4 cu. ft. at .60 $2.40
 Beds and end joints 2% sq. ft. at .25 .67
Rock face 6 sq. ft. at .25 1.50
Cost of 6 superficial ft. $4.57

or 76} cents per square foot.

If the same were finished in 8-cut work, the cost of finishing the
surface would be 70 cents a square foot
instead of 25 cents, making the cost per
square foot 45 cents more, or about $1.21  \. .:.
a square foot. -

Limestone. Limestone is used to a
large extent, especially in conjunction with
brick, for trimmings for various kinds of
buildings. Limestone will cost at the
quarry about 30 cents a cubic foot; this
will apply to Indiana limestone only.
Lake Superior redstone will cost 35 cents; [ = - + 7 e
Ohio sandstone, 50 cents. In estimating, gy, 15 Limestone Window Set.
about 20 per cent should be added for waste, 5 per cent quarry waste,
and 15 per cent for cutting waste:

# Prices of Common Shapes of Limestone

Water table, 8 in. x 12 in. per lineal foot $1.50
Steps, 7 in. X 14 in. without nosing, per lineal foot  1.50
Steps, 7 in. x 14 in. with nosing per lineal foot  2.50
Door sills, 8 in. x 12 in. per lineal foot 1.25
Window sills, 5 in. x 12 in. per lineal foot  1.00
Window sills, 5 in. x 8 in. per lineal foot .75
Window caps, 4 in. x 10 in. per lineal foot .70
Window caps, 8 in. x 12 in. per lineal foot  1.00
Wall coping, 5 in. x 20 in. per lineal foot 1.50
Platforms and large slabs, 6 in. thick, per sq. ft. 2.00

*Window Sets. A common use of limestone is in the form of
window sets, consisting of a flat arch in three pieces with keystone,
and a light sill, as shown in Fig. 12.

*These prices are based on a freight charge of $0.55 per cu. ft. to Boston.

The freight on ILake Superior stone is .55
The freight on Ohio stone 41
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The rise of these caps is about 10 inches, and the rise of the sill 5
inches. These sets for an average sized window, say 4-foot opening,
will cost for a 4-inch reveal $10, and for an eight-inch reveal $15.

Sandstone. The cost of dressed sandstone is about 10 per
cent more than that of limesione.

Setting. The cost of setting cut stone may be taken at 15
cents a running foot for window trimmings and ashlar werk, and

Fig.13. Seam-Faced Granite Wall.

20 cents for platforms, water table, steps, etc. Trimming and fit-
ting at the building will cost about 10 cents per cubic foot.

The foregoing prices are based upon quarry-men’s wages at
$2.50 per day, and stone cutters’ wages at $4.00 per day.

Much of the cutting and finishing of stone is done by machin-
ery, so that the question of wages will not enter into the prepara-
tion of the stock so largely as in many other branches.

Marble. A more expensive stone to use is marble, which can be
obtained in a variety of colors, in different parts of the country. The
price of marble differs in different localities but for general purposes
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may be taken as about double the figures which we have quoted for
limestone.

Bluestone. DBluestone is used in the East mainly for flagging, cop-
ings, etc., but is used to a considerable extent for building, in Central
and Western sections. 'The price of bluestone flagging 3 inches thick
with trimmed joints and face planed and dressed, will be 65 cents
a square foot; with natural face, 35 cents to 45 cents. Bluestone
ashlar 8 inches thick with natural face and dressed joints, will cost
$1.00 per square foot, and 15 cents a square foot for setting.

Seam-Faced Granite. In some localities granite, lying in up-
turned strata with open weathered seams, is to be obtained. This
is used for facing walls in ashlar work, being set on edge in the wall
with the seam-face showing; this will cost, in place, 4-inch to 8-inch
thick, from 60 cents to 75 cents a superficial foot. ~See Fig. 13.

BRICKWORK

Brickwork is usually estimated by the thousand bricks, but is
sometimes priced by the cubic foot at 40 cubic feet to a thousand.
A mason in one day will lay ffom 800 to 1,000 common bricks, or 300
to 400 face bricks.

The number of bricks in a wall may be found by multiplying the
superficial area by 7} for each 4 inches of the thickness of the wall.

Openings of the size of ordinary windows are generally deducted,
but very small openings will cost more to make than the deduc-

tion. An allowance for breakage should be made of 5 per cent.

Mortar. Bricks are laid in mortar made of lime or cement,
according to the strength required. Lime mortar should not be used
in damp situations, or where great strength is required. The dif-
ference in cost of lime and cement mortar is so little that cement
mortar is generally used. .

The building laws of some cities require brick work to be laid
in cement mortar for a certain part of the height.

Cement mortar makes a darker joint, but where a white joint is
required it can be obtained, without loss of strength, by using Port-
land cement and lime mortar.

Cost. The cost of brickwork by the thousand in various kinds
‘of mortar may be analyzed as follows:
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CARPENTRY

The Carpenter-Work of a building includes, in general, the
skeleton or frame, if a wooden building, the floor timbers, studs of
partitions and walls, rafters, the covering in of the frame, with its
exterior finish and clapboards, siding or shingles, the flooring, furring,
grounds, and beads. This practically covers the constructive wood-
work or carpentry proper, while to the term joinery belongs the out-
side and inside finish, windows and doors, sheathing and dado,
stairs and fixtures.

In many sections the general term carpentry covers all wood-
working and covering, while in others the distinction between the
carpenter and the joiner is more distinctly drawn.

For the purposes of this work it will not be necessary to hold this
distinction, and so for convenience, the term carpentry will be used
to cover all branches of woodworking.

Two distinct elements enter into the carpenter-work of any
structure; the M aterial and the Labor, and the cost of both is subject
to fluctuation to a great extent.. The trend in both is in the direc-.
tion of increased cost in varying degrees in different localities, but
the state of the market in both labor and materials is never quiescent,
so that any printed prices must be considered as comparative only, and
must be carefully compared with local and known data before being
accepted as accurate or final.

The material with which the carpenter works, consists in the
main of three principal divisions, the Frame, the Covering, and the
Finish, and each of these has further subdivisions as will be noted.

Board Measure. All lumber which has not been wrought or
.moulded, is sold by “board measure’ that is, the stock in each piece
is reduced to a unit of a square foot of board one inch thick. This
is called board measure and is expressed by the abbreviation B. M.
Prices of lumber are usually rated by the thousand feet, so that the
expression - “T'wernty-five dollars a thousand” means twenty-five
dollars for a thousand square feet of stock one inch thick. To reduce
stock of greater thickness than one inch, to its equivalent in board
measure, several rules may be used.

A convenient method is to divide the product of the width and
thickness in inches by 12, and multiply by the length in feet.
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TABLE OF BOARD MEASURE
LENGTH IN FEET
81ze 1N INCHES -
10 12 14 16 18 20 22 24 26 28 30 32
2:x 13 5 6 7 S 9|10 | 11 12113 | 14 |1 15 | 16
2x 4 6% 8 94 10% 12 | 13%| 143 16| 174 1831 20 | 213
2435, 8% 10| 114 13%| 15 | 163| 18] 20| 21%| 23} 25 | 26%
2x 6 10 12| 14 | 16 | 18 | 20 | 22 241 26| 28 | 30 | 32
2.x457 113} 14| 164 18%3| 21 | 23%| 25%| 28| 30%| 32%| 35 | 37}
QXS=S 134 16| 18%| 214 24 | 26%| 29%| 32! 343 373 40 | 423
Zrxl9 15 181 21 | 24 | 27 | 30 | 33 36| 39 | 42 | 45 | 48
2x10 163 20| 233 26% 30 | 33% 363 40 43%| 463 50 | 53}
2x12 20 | 24| 28 | 32 | 36 | 40 | 44 48| 52 | 56 | 60 | 64
2x14 23k 28| 32%| 374 42 | 46% 511 56| 60% 653 70 | 74%
2x16 26%| 32| 374 42%| 48 | 533 583 64 | 69k 743 80 | 85}
3x 4 TOLF A2 147116 | 187 20 | 22 24| 26 | 28 | 30 | 32
3x 5 123 15| 174 20 | 22%| 25 | 274 30| 32} 35 | 37% 40
3x 6 15 18) 21 | 24| 27 | 30 | 33 36| 39 | 42 | 45 | 48
b 7] 173 21| 243 28 | 313 35 | 38%| 42| 454| 49 | 521 56
3x 8 20 24| 28 | 32 | 36 | 40 | 44 481 52 | 56 | 60 | 64
3x 9 2241 271 313 36 | 403 45 | 493 54| 581 63 | 67} 72
3x10 25 30| 35| 40 | 45 | 50 | 55 60| 65| 70 | 75 | 80
255, 30 36| 42 | 48 | 54 | 60 | 66 721 78 | 84 | 90 | 96
3x14 35 R IR EORISET | SR IR O [z 84| 61 | 98 {105 (112
3x 16 40 | 48| 56 | 64 | 72 | 80 | 88 96 (104 [112 1120 |128
44 134 16 183 21%| 24 | 26%| 294| 32| 34%| 374| 40 | 423%
4x 5 16%| 20| 23%| 26% 30 | 33%| 36%| 40| 431 463 50 | 531
4x 6 20 241 28 [ 32 | 36 | 40 | 44 48| 52 | 56 | 60 | 64
are-ud, 2341 28| 323 37| 42 ; 463 51%| 56| 60% 65} 70 | 74%
4x 8 26%| 32| 37%| 423| 48 | 534 58%| 64| 69%| 743 80 | 85}
4x 9 30 36| 42 | 48 | 54 | 60 | 66 721 78 | 84 | 90 | 96
4x10 333 40| 46%| 533 60 | 663 733 80, 863 931!100 [106%
45x12 40 | 48! 56 | 64 | 72 | 80 | 88 96 (104 {112 |120 (128
4x 14 46% 56| 654 74% 84 | 933(102%| 112 1214/1303{140 [149%
6x 6 30 36| 42 | 48 | 54 | 60 | 66 72178 | 84| 90 | 96
6x 8 40 48| 56 | 64 | 72 | 80 | 88 96 (104 {112 {120 |128
6 x 10 50 60| 70 | 80 | 90 |100 {110 {120 (130 [140 {150 (160
6x12 60 72| 84 | 96 |108 (120 (132 |144 (156 {168 {180 (195
6 x 14 70 84| 98 {112 |126 (140 {154 |168 {182 [196 |210 224
6 x 16 80 96 (112 {128 144 [160 (176 | 192|208 (224 (240 256
8x 8 533| 64| 743| 85} 96 {1063{117%| 128 |1382(1494 160 {1703
8§ x 10 663 80| 9341063120 [133%{146%| 160 |173}/186% 200 (213}
8x12 80 96 |112 (128 |144 ;160 {176 {192 {208 l224 240 (256
8 x 14 9311112 {130%|1494{168 11863|205}| 224 242% 26131280 [298%
10 x 10 8311100 {116%(133%(150 116631834/ 200 [216% 233}250 (2663
10 x 12 100 1120 (140 |160 {180 [200 (220 |240 |260 {280 (300 {320
10x 14 1163|140 {163%/186%|210 233}(256%| 280 {303%(326% 350 373%
10x 16 1334|160 |18675|213%|240 '266%|293%| 320 [346%|373%/400 (4263
12x 12 120 | 144 |168 {192 (216 240 (264 [288 (312 (336 (360 |384
12 x 14 140 1168|196 |224 [252 (280 (308 [336 [364 (392 [420 (448
12x 16 160 {192 224 |256 |288 {320 |352 | 384 |416 448 [480 (512
14 x 14 1633|196 |228%(2641(294 13263 3594%| 392 |4243/45741490 |522%
14 x 16 186%| 224 |2611|29%8 336 373§l410§ 448 485§I522§1560 5973
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ets and light walls will usually be 2 in. x 3 in., plates 4 in. x 4 in. and
4 in. x 6 in., sometimes two 2 in. x 4 in. doubled, rafters from 2 in. x
6in. to 21in. x 12 in. and 18 in. to 24 in. on centers.

In taking off the frame, the sills and plates will of course be
measured by the linear feet in the outside wall. The position of the
main bearing partitions will usually give the number and location of
the girders. Studs are doubled at openings and at corners, and
fireplaces and stair openings will call for timbers of a large size, say
from 6 in. to 8 in. width.

Assuming that the joists are 16 in. on centers, the number of.
joists on a floor will be given by taking £ of the length of the building
in feet, and adding one joist. The number of studs in the outside
frame at 16 in. on centers may be found by taking { of the number of
lineal feet in the outside of the building, adding one stud for each
corner, and one for each door and window. To this must be added
any gables or bay windows or other projections. Three quarters of
the number of lineal feet. of partitions will give the number of studs
in the inside frame at 16 in. on centers. This allows for doubling
of studs at openings and corners. |

For the number of rafters take the length of the building divided
by the distance of the rafters apart and add 1, this gives the number
of pairs of rafters if a plain gable roof, while the number of rafters
in a hip roof can be found by dividing the whole distance around the
building by the distance apart.

Cost of Frame. Spruce lumber is generally used for framing,
but Georgia pine must sometimes be used for large girders. '

The cost of spruce lumber is from $26.00 to $28.00 per M.,
for sizes 9 in. and under; $30.00 for 10 in. stock, with a corresponding
inerease for large sizes. Hard pine lumber, 12 in. and under, wil)
cost $35.00 per M.; 14 in. sizes $40.00; 16 in. sizes $50.00, and so on.
Hard pine from the South by shipload will cost about $5 00 less per M.

The labor of framing sills, girders, etc., will cost about $10.00 per
M.; plates, rafters, ete. $12.00. From this we estimate that a section of
sill 30 ft. long, containing 90 ft. B. M. will cost as follows:

Stock, 90 ft. B. M. of 6 in. x 6 in. spruce at $26.00 per M. $2.34
Labor of framing at $10.00 per M. .90

$3.24






















ESTIMATING 35

Winding steps will cost about double the price of straight steps
for material, but the labor will be increased only about 50 per cent.
This price will allow of hard pine treads and plain moulded rail
with 1% in. turned balusters, two to a tread.

No more definite data can be given as to front stairs, as there
is such a wide variation in design and finish, and such a wide range
in selection of posts, rails, and balusters.

In general a good moulded and panelled newel may be had
for $5.00 to $8.00, landing posts $3.00 to $4.00, rail 15 to 18 cents
per lineal foot, balusters 9 to 12 cents each. Balusters ;
turned in colonial pattern with an upper shaft, a
square, and an urn-shaped turning at the base, will
cost, turned to detail, about 18 cents; if twisted,
add 30 cents. See Fig. 15.

These prices are for open string stairs, if
brackets are used on the outside stringer, it will add
12 to 15 cents per step.

Back Stairs. Common box stairs, for general
use in the back and attic portions of a house, will
cost about $1.60 per step, this includes 85 cents
for stock and 75 cents for labor. Winders will
be used more frequently here than in front stairs ard
will cost about double the price of a straight step.
Open cellar stairs of plank with no risers will cost TFig 15 Balusters
about 65 cents per step, giving 20 cents for labor ERL
and 45 cents for stock.

Summary. From the foregoing it will be found that a flight
of front stairs in white wood will cost, at the average run of 16 steps,
about $64.00; and the same in ash $96.00; in oak $112.00. This
is a fair price for good plain work and will give a satisfactory result.

The back stairs at 15 steps would cost $24.00 and the cellar
stairs $7.80. Under conditions where much of the handrailing
could be done away with, the prices could be reduced considerably.

DAY’S WORK
A carpenter in one day can do any one of the following items:

400 running feet of plaster grounds

40 pairs of bridging

1 window, complete, frame, sash, and fittings
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HARDWARE

The best way to get at the cost of hardware is to get a schedule
and price for each job from the dealer. The price of hardware
is constantly changing. Prices are given here for a few staple articles
of ordinary value. '

Nails per cwt. . $2.50 to $4.00
Front door set  (bronze metal) 7.00 to 10.00°
Vestibule door set 6.00 to 8.00
Inside door set ‘ 1.00 to 1.50
Store door set 6.00 to 10.00
Single sliding door set 1.50 to 2.00
Double sliding door 2.00 to 3.00
- Double acting floor hinge per pair 3.50 up
Double acting spring hinge 2.00 up
Window fixture, weights, etc. 1.10 up

Sash fast each .25 to .35

Transom fixture .30 to .50
Cupboard door set .60

Folding door bolts - 1.25 to 3.00
Flush bolts per pair 1.50

Butts, small size per pair .25

Butts, ordinary size, per pair .30 to .40
Double coat and hat hooks, per dozen 2.50

Screws, per gross, bronze .85

Single sliding door hanger 2.50 to 3.75

Double sliding door hanger 3.50 to 5.50

NAILS

Nails are priced from a base price per hundred weight adopted
by the manufacturers, which includes certain sizes of the more
common kinds. From this base the different kinds of nails are
priced by means of extras, as agreed upon. The present base
includes common, fence, and sheathing nails in sizes from 20 penny
to 60 penny.

Following is a schedule of all kinds of cut and wire nails in
general use and the extra price of each kind per cwt. above the
base, which is $2.50 per cwt., for cut nails and $2.45 per cwt.
for wire nails.
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s

of 4 in. toeach shingle so that if theyare wider they will be numerically
less and consequently, if narrower, there will be more in number.
Common shingles are 16 in. to 18 inches in length.

Measuring. In measuring for shingles the quantities are usually
taken by the square; equal to 100 sq. ft., and the number of shingles
required will depend upon the lap or exposure which is given to the
shingles. On roofs the exposed length is usually 4} inches, and on
walls 5 or 6 inches is the usual exposure, although in the carrying
out of special designs a greater or less exposure may be given.

Quantities. The covering capacity of 1000 shingles at various
exposures is as follows:

4 inches to the weather 111 sq. ft. = 900 per square
4% inches to the weather 125 sq. ft. = 800 per square
5 inches to the weather 139 sq. ft. = 720 per square
inches to the weather 167 sq. ft. = 600 per square
inches to the weather 194 sq. ft. = 514 per square
inches to the weather 222 sq. ft. = 450 per square

Cost. Sawed cedar shingles of best quality marked “Extra”
will cost from $4.00 to $5.00 per thousand, and clear shingles, that is,
having the exposed lower third of clear stock, will cost $3.50 to $4.00
per thousand, and it will require 5 pounds of 4 penny nails. These
will cost 3 cents a pound if plain, or 5 cents, galvanized. A

A carpenter in one day of 8

I I " I hours will lay 1500 shingles on

: plain work or~1000 if surface is

" much cut up. This will cost at
$3.20 per day from $2.14 to $3.00.

In estimating shingling an
allowance will be necessary for
waste; this should be about 5 per
cent on plain roofs and 8 to 10
per cent on roofs with many hips,
valleys, or dormers.

Slating. Slates are made in

Fig. 16. Slating. different sizes from 6 x 12 up to

16x24 and larger sizes for special

work. They are laid with reference to head-cover rather than ex-
posure, that is: the lap of cover of each course by the second above

(el B>
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Tiles. Where a special feature is to be made of the roof, tiles
are often used but these are found in such a variety of shapes, sizes,
and prices, that a roof of this sort should always be given to a roofer
to estimate.

Metal Roofs. Copper or tin is generally used for roofs where a
metal covering is desired. Copper roofs, if steep enough to show as
a feature of the building, are usuallylaid with ribs over battens. This
makes a handsome and durable roof the cost being not greatly in-
creased.

Copper roofing will cost from $35.00 to $40.00 per square.
Flashings around skylights and balustrades, 30 to 50 cents
a lineal foot.

For a cheaper metal roof, tin is generally used; this may be used
on steep or flat roofs. Tin for roofing should be painted on the under
side and carefully soldered on the top.

Tin roofing will cost from $10.00 to $12.00 a square.

Comtposition Roofs. For flat roofs, a composition of tar and
paper in layers finished with a protective coat of gravel, is often used;
the cost of this depends upon the number of layers of paper and
“moppings” of tar required, but a 5-ply roof will give good service
and will cost about $6.00 a square.

Gutters and Conductors. Gutters and conductors are both
made of wood or metal, metal being preferred in all cases. For
metal gutters copper and galvanized iron are used.

Copper gutters will cost about  $1.25 a lineal foot.

Copper conductors .50 to .75 a foot
Goosenecks 5.00 to 10.00 each
Moulded conductor heads 4.00to 10.00 each
Straps 1.00 cach

Galvanized iron gutters will cost about 90 cents a lineal
foot, and conductors, 18 to 25 cents a foot according to size.

PLASTERING

Plastering is measured by the square yard and is usually done
in 2-coat or 3-coat work. In taking off plastering it is customary to
deduct only one-half of the area of openings to allow for the extra
work of plastering to the grounds.
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For three-coat work we may take the following schedule: 4

Laths and putting on, as above $11.94
13 bush. lime at .48 6.24
8 1bs. hairat .04 : .32
14 loads sand at $1.80 2.70
1 bbl. plaster Paris 1.70
Plasterer 4 days at $5.00 20.00
Helper 2 days at $3.00 6.00
Cartage _1.00

$49.90

Cost of a sq. yd. of three-coat work, $49.90 + 100 = 50 cents.

Rules. In some portions of the country a set of rules has been
adopted governing the valuing of plasterer’s work which are in the
main as follows:

“ First. Measure on all walls and ceilings the surface actually
plastered, without deducting any grounds or any openings of less
extent than seven superficial yards.

Second. Returns of chimney-breasts, pilasters, and all strips of
plastering less than twelve inches in width, measure as twelve inches
wide; and where the plastering is finished down to the base, surbase,
or wainscoating, add six inches to height of walls.

Third. In closets, add one-half to the measurement. Raking
ceilings and soffits of stairs, add one-half to the measurement; cir-
cular or elliptical work, charge two prices; domes or groined ceilings,
three prices.

Fourth. Tor each twelve feet of interior work done farther from
the ground than the first twelve feet, add five per cent; for outside
work, add one per cent for each foot that the work is done above the
first twelve feet.”

Stucco-work is generally governed by the following rules; viz.,
“Mouldings less than one foot girt are rated as one foot, over one
foot, to be taken superficial. When work requires two moulds to
run same cornice, add one-fifth. For each internal angle or mitre,
add one foot to length of cornice, and, for each external angle, add
two feet. All small sections of cornice less than twelve inches long
measure as twelve inches. For raking cornices, add one-half; circu-
lar or elliptical work double price; domes and groins, three prices.
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These figures are approximate and the only reliable way to obtain
the actual cost is by taking off the items and figuring each job by it-
self.

Quantities. The hot air heating of an ordinary house can
be approximated closely by the builder on the basis of cubic con-
tents to be heated; and the area of piping and capacity of the furnace
ean be approximated by means of the following general-rules:

To determine the size of pipe for any room, find the cubic con-
tents of the room in cubic feet and divide this by 25 for rooms on
the first floor, and by 35 for rooms on the second and third floors.

Make the cold air box at least § of the combined area of pipes,
none of which should be smaller than 7 inches in diameter.

Example. For a small house of seven rooms the quantities
may be as follows:

FIRST FLOOR

Parlor 12x15 x 9 ft. high 1624 cu. ft. divided by 25 = 65
sq. in. or 9 in. pipe
Hall . 8x.20 x 9 ft. high 1440 cu. ft. divided by 25 = 58

sq. in. or 9 in. pipe
Add 409, for second story hall space making 81 s¢. in. = 10 in.
pipe
Dining Room 14 x 15 x 9 ft. high 1890 cu. ft. divided by 25 = 76
sq. in. or 10 in. pipe
SECOND FLOOR

Chamber 13 x 15 x 8} = 1638 cu. ft.. = 35 = 48 sq. in. or 8 in. pipe
Chamber 11x12x 8% = 1122 cu. ft. + 35 = 32 sq. in. or 7 in. pipe
Chamber 14 x 16 x 8% = 1904 cu. ft. + 35 = 55 sq. in. or 8 in. pipe
Bath Room 8x10x8% = 680 cu. ft. + 35 = 20 sq. in. or 7 in. pipe

Total pipe area:

2-10 in. pipes 78 sq. in. each 156 sq. in.
1- 9in. pipe 64 sq. in. 64 sq. in.
2- 8 in. pipes 50 sq. in. 100 sq. in.
2- 7in. pipes 38 sq. in. ° 76 sq. in.
Total pipe area ( 396

From this scale we can determine the size of the furnace and
the cost of piping.
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A furnace to carry say 400 to 500 sq. feet of pipe area would
cost, set in place, from $100 to 8125. The labor on pipes, registers,
and furnace $20 to $24.

The cost of piping will depend on the distances to run but
the material can be estimated as follows:

Round tin pipes will cost; from A. A. charcoal plates, as follows:

S1ze oF Pree i 6" | | 8 [ 97 | 107 17) 127] 18] 147] 157|167 18
Plor Foot., .1, - o o o .09.10/.12 .14;3.18 .23].25/.27|.28'.30/.32
Hot Air Damper................ .12}.12.12.15‘.15.15.18.18.18.20'.20.25
Furnace Collars.. .. . ioials .10/.10/.10/.12/.12(.14/.18].18|.18|.20/.20/.25
Tin fSthows’. o 7. i = o a s ieates .12i.15 .18/.20|.25!.30{.35.40|.45|. 50|.60,.70

* REGISTERS

Size [ 6x10| 7x10| 8x10| 8x12 | 9x12 | 10x14| 12x15] 1216/ 14x18 | 16x20
Black Register.......... .50 | .52 | .52 | .58 | .64 |1.08 1.37| 1.70 2.74/ 3.75
Slate!Stone ... 0% 5o .38 .42 .44 .50 | .63 | .70, .93|1.00|1.50] 2.35
Register Box............ A4 .16 .17} .20 .23 | .27/ .33 .35] .38] .50
INOBIINE . S : L a2 .05].05|.06] .06(.07| .07 .08 .08 .10/ .12
Totals et I Bhratms 1.07{1.15{ 1.19{1.34| 1.57] 2.12/ 2.71| 3.13| 4.72| 6.72

* July, 1906.—Add one-third.

Galvanized smoke pipe will cost 9c per Ib. and will weigh per

lineal foot as follows:
S1ze| g 5" 6" it =vaeal Laor 10” 5% 12” 137 | 14
No. TS e
S AE Y| = 3 ] 3 3% 41 | 43 5 51 | 5%
A ST S | o SR S SO R 2% 3 32 | 33 | 31 | 43
GALVANIZED ELBOWS
Size TR AR R L R A P
Potd@ s S s S D e e o ey 1 (131313 (2%} 23 3%
Cost. . aderin B n v Al i ey R e TR A8 £201°-28) ~25°1.28 | %321 35
Tin, per Sheet

DC 123 x 17 .05

IX 14 x20 o7

IXX 14 x20 .08

IX 20 x 23 12

1X 20 x 26 i)

X 20 x 29% .16

X 20 x 32} 17

Miscellaneous Data
" Galvanized sheet iron per Ib. $0.05
.04

Common sheet iron per Ib.
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Zinc per Ib. $0.10
Wrought iron per Ib. .04
Galvanized piping per Ib. .09
Galvanized cold air box per 1b. .09
Galvanized furnace shields per sq. ft. .08
Register box netting per sq. ft. .05
Asbestos paper at 14 lbs. per sq. yd. .05

Figure cold air supply § combined area of piping.

Register grilles take up } of area of register.

Locate registers nearest convenient point to furnace, inside
part of room preferred. Locate furnace so that all pipes will be as
nearly equal in length as possible.

Estimate pipes by lineal foot, but elbows and dampers sepa-
rately, also registers with boxes and borders.

Allow from $1.00 to $1.25 for flange connection of cold air
box to furnace casing.

Cover all risers with asbestos paper in partitions.

HOT WATER AND STEAM HEATING

In estimating for heating with hot water, all pipes and fittings
must be taken off and listed, all standard radiators priced by the
square foot of radiation, and special radiators listed separately,
also tanks, valves, hangers, etc.

Radiators are listed in the trade catalogues, together with the
number of square feet in each section. :

These prices are subject to varying discounts which can be
obtained of the manufacturers.

Radiation. The amount of radiation necessary for each room
depends upon so many varying conditions that all rules are in a
way approximate. F a4

Certain formulae may be used, which will give good results
in ordinary cases, but just what allowances are necessary must be
determined by the heating engineer.

The same is true of making the estimates of hot water or steam
and the contractor should in all cases have the job figured by an
expert. X L

In ordinary cases the amount of radiation may be determined















HOUSE AT WASHINGTON, ILL.
Herbert Edmund Hewitt, Architect, Peoria, Ill.

Walls of Cement on Metal Lath. Roofs Covered with Shingles Stained Green. All Outsidc
Woodwork Stained Dark Brown. No Paint on Outside except on Sash.


















HOUSE AT FRAMINGHAM, MASS., AS REMODELED FOR
C. LA VERNE BUTLER, ESQ.

Frank Chouteau Brown, Architect, Boston, Mass.

Alterations on this Plaster House Completed in the Spring of 1906 at a Cost of
#8,000. Taking into Consideration the Changes Made in the House and the Work
Put in on Repairing and_ Raising the Roof, etc., an Entirely New House of this
Size Could be Built for Nearly this Sum—Certainly within $9,000.
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PART II

The taking-off of quantities and making-up of an actual estimate,
is the end toward which our efforts are now directed. This is done, as
has been said, in a number of ways, no two persons arriving at the
same conclusion or following exactly the same methods. To give the
student a practical idea of howestimates are made, we shall now demon-
strate the method of procedure in an actual instance.  For this purpose,
we shall take the case of the wooden Colonial residence of which the
plans and working drawings, and the method of making these, are fully
described in the course on ““Architectural Drawing,” and of which the
details are also described to a certain extent in the chapters on “Building
Superintendence;” and shall proceed at once to take off the quantities
and make up an estimate of cost.

Method. The usual method followed is to take off the quantities
in the order in which they occur in the specification or in the operation
of building, beginning with the Excavation and ending with the
Painting. Nid
Two methods of procedure are open to the Contractor, which he
may avail himself of according to his experience or confidence. He
may take off simply his own particular branch of the work, relying on
each sub-contractor to give him a price for the detailed portions of the
work; or, if he is a general contractor, he may, with the requisite
knowledge of general building operations, take off all the quantities,
pricing them according to his knowledge, and may submit his prop-
osition on the basis of his own figures. The latter method requires
great experience, and is followed generally by large contractors,
who have in their employ men whose business is mainly to take off
quantities and make up estimates.

The following estimate has been carefully made up on the basis
of the data given in Part I as to prices of materials and labor. In
actual practice, details of more or less importance will vary in dif-
ferent localities and among different contractors; but the example
here given illustrates the process fully.






L e e e e s S Y .

~322L [TTT T ko 21990 »

i
i ecoc reEBto.

OLLVATTZ~-AAIN-, LT T-

T & T ~ 4
(ol e el o | == : ==
} =

=
i
oEE
’1

_ |
=0

I |
El
P_qul

m
||
J”ﬂ%ﬁ___ﬂ; _
Il

|

m

I
{
|

| ——
=T,
T 41
I |
) 2
2
S







*REUIDENCE-~ AT+« RIDGEDALE~- N IUUO UR_I-FOoR-
" GEORGE~ A “JONEU- ~FJUQUIRFE v

== cFrank A bourne- Archited Maron Building - boston.

v/
A ~
7
SHinGies 7
(/ -
— = V7 L___.:_
1 b
Crarsorrs,.
SHINGLES
,
e
.
—
Cra PBOARDS

22

;N
flee —

f‘ o ik | %

DETAIL-OF- FRONT- LLEVATION-
SeJcade of‘ihluj_l_j_j_l_—i_j Sfeet~

Fig. 38





















‘4 3

~3[TTTTTTTT] £ 219N~
GB L Gh_:..ﬂn.m T O

~ WOLLVAZ T AAIN LAZT-{O ~ DWWV

-#/v/ 46 Wo1108-01- %0014 d3ufiia
W04 NIAID T4V SMONIM 40 LHdIIH
*>°0,9/-9%XT 14 OL .\ma._r\..z_ <INITUY - TTY gy
5 T =

P T
f— 99 — xvx.n

vt L8N D N

A A
p— P %.E T

2z XS |

4

it

o
X
N

e =r o

+ALV1440 4QL-0L
IO-WOLLOS WO d O

T

e
-4

b=

~

!(__
ke
H

RN

4
biogd-.9}7





























































DETAILS- OF ~PORCH-CORNICE FTC~

REJSIDENCE“AT~ RIDGEDALE- MO~

_SEcTion.
C | “FOR -GEORGE-AJONES - BSQ ~
N
{
1
VECTIO0: “PiECE-IryERTED-
THRO |1 “BETWEEN -
PO/ T B BALY/TERS
-NB- BLock fET. AND- ]
'FL?/HE D-BEFORE PYT ) : i
RUT-ON -FL. ING-
FLAYHING S
s ‘PORCH-RAFTERS 2% 6"
“Two- 2%e" 20"~ X ]
&
v SEES RN n\‘\\\gz‘z}*ﬁ —— =
BRACKET/- \\ —= Fud 1
LATH-
/PACED- T-{’:o»c- Furring.  BEADED /REATHING 7 borroING f :Sﬁm
'TR%ED S 1
FURRING- N
%fk\ig ROUHD-
DTN
=

o =l NZN
RORK|

D EAIL ST

‘FRONT"- PORCH ' e e
| n m}\“' F' :

ECTION: THRO - o7

Hyl "
o : { DOOR.
—— P i
“TURNED - COLUMN. ARPING ) FURRING
- 1%"-CORE- PR I-
_/EcTioNn-oF
3 LEAD-
-HAND-RAIL A~ @ . M- BruiLfize.
o - d ’
A N . i
st s 4
Rgl ER N
J
-/zcmon- | 4N
“THRO™ s
“WATER | [N L
“TABLE- ﬁ g S D i
N Iﬁ%—;—%] —
”ds \rogporosoomss 58575 PIIIIIIIIIS #S A "1‘
|| ‘PORCH- FLOORING ‘/E‘CTION-‘THRO ﬁ L)
Wale. of—'i' K J T ; Feel-& !n.r}n_./

Fig. 16.



























-DFTAILS-OF < TRIM-ON- FIRJT- FLOOR~
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102 ESTIMATING

Tinned Roof, per square of 100 sq. ft.—

Rafters, 2 X 7-in., 20 inches on centers ......... $ 2.17
Labor, . i s STl Gl welt e LR siy 1.50
Matched boarding,asabove ................._ 4.75
FAper. - o LneiaRatabenie oo - S L bl o7 LIC ARt .50
T R Pt 1% 15 o o B o LG 12.00
Wall Frame and Boarding, per square of 100 sq. ft.—
Studding, 2 X 4-in., 16 inches on centers. . .. ... . $4.00°
Boanding: oo St A X1 " L e e 2.30
Waste /351 o o Sl s, BRI S 1T .80
Labot:. b e, gl - et et 1.00
Nails e A T R TS T o .20
Inside Studding, per square of 100 sq. ft.— PR
Stock, 2x4-in., 16 inches on centers........... $ 1.30
Waste;=one half Sloekaramre sttt 5 o5 A .65
Y ey e e e I o e b T e e g 1.50
N LS e A e e, | e S e 15
Groundssandubedds s e iait s s b F S N .40
Clapboarding, per square of 100 sq. ft.— et
Clapboards, 80, at $.05 (DAY e NS i LA 0 $ 4.00
157170y o s o e S e pisti L 10RO Lot 0 3.25
Papes . .. o Siea® 500 i LT et e 38 50
Nails | 5, LFrmnss ond 2as S R el B e e .20
Main Cornice, per linear foot— s il
Guiter; perfts, o oot il b Dot st $ .12
Upper fadeid, . 5., 00 o ik 0l TS aa s g .03 .
Fillet . o e e S i e et e e B L S .01
T OWET. fA5CIA N b o e . Ve el P s .04
L1 (27T Gar oy by S B 1T S8 ISR bl R 08
et i Ou ] e e R NS W e S v o by 02
O S T e O B 2 i T Pl s o e 06
Architrave . moulding .. .0 . v it .04
Brackets A i S Rapsrs ity S e e i o) S20
AT e g p e e SR Ry ot 37 S S | o= e 50
Réugh it iory cvs s das e s avass v s vvy _ .10
Piazza Cornice, per linear foot—
Bppet TaBaIR s e e St o 8T fa e v g s $ .03

$20.92

$ 8.30

$ 4.00

$7.95

$1.25

Carried forward $ .03 :

































ANNOUNCEMENT OF COMING

CARPENTRY. By G. Townsend. 150 pp., 224 illus.
A workmg manual for Carpenters and Wood-
workers in general. Notatheoretical treatlse.
but a practical working guide. Price, $1.0

GAS ENGINES AND PRODUCERS. By Marks and err.
150 pp., 3 illus. TLatest information in this
rap:dly developing field. For Engineers,
Machinists, Automobilists. Price......$1.

MASONRY CONSTRUCTION. By Phillips and Byrne.
140 pp., 44 illus. Latest and best American
methods. Price 1.00

WATER SUPPLY. By F.E. Turneaure. 150 pp., 40
illus. An exhaustive compendium for Sani-
tary and Waterworks Er.gineers and all inter-
ested in matters affecting public health.
Price $1.

HIGHWAY CONSTRUCTION. By Phillips and Byrne.

140 pp., 80 illus. Modern methods for Road
Builders and all interested in better ways of
communication. Price. $1.

REINFORCED CONCRETE. By Webb and Gibson.
150 pp.,140 illus. A manual of practical meth-
ods for Architects, Builders, Contractors, Civil
and Sanitary Engineers. Information for the
first time made known to the world, Based
on recent construction work, special tests,
etc. Price, $1.00

MANAGEMENT OF DYNAMO-ELECTRIC MACHINERY.
By F.B. Crocker. 130 pp, 65illus. For all who
have to do with electric hght or power glams.

STEAM ENGINES. By Leland and Snow. 170 pp..
63 illus. A practical guide. Field covered in
a way anyone can grasp. Price $1.00

ELECTRIC RAILWAYS. By J.R. Cravath. 150 pp.,
JU3 illus. Trolley and third-rail systems,
Electric Locomotive, etc. Price $1.00

ESTIMATING. By Edward Nichols. 140 pp., 35 illus.
For all workers in Building trades. Tells
how to estimate intelligently. Price...$1.00

CONTRACTS AND SPECIFICATIONS. By James C.
Plant. 130 pp ., fully illustrated. Forms of
public and private contracts, specifications,
bonds, etc.; duties and responsibilities of
Architects, Contractors, and Oerorg

STAIR-BUILDING AND STEEL SQUARE. By Hodgson
and Williams, 130 pp.,180 illus. Only up-to-
date work on these subjects. Price..... $1.00

VALVE GEARS AND INDICATORS. By Leland and
Dow. 150 pp.,105 illus. Two books in one.
Types of valves, gears, etc., fully explalined.
Price o

STRENGTH OF MATERIALS. By E. R. Maurer. 140
pp, S8illus. For Architects, Builders, Steel
and - Concrete Workers Enables one to
avoid mistakes. Price $1.00

THE ELECTRIC TELEGRAPH. By Thom and Collins.
150 pp., 81 illus. Carries along by easy steps
to complete mastery  Multiplex and Wire-
less telegraph explained. Price........$1.00

MECHANICAL DRAWING. By E. Kenison. 160 pp.,
140 i¥lus. Complete course in projections,
shade lines, intersections and developments,
lettering, with exercises and plates.
Price 1.00

POWER STATIONS AND TRANSMISSION By
G. C. Shaad. 160 pp., 43 illus. For Electrical
Workers. Up-to-date practice. Price $1.00

PATTERN MAKING. By James Ritchey. 150 pp.,
250 illus. For Wood and Metal Workers and
Molders. Methods of building up and fin-
ishing, fully described. Price.......... $1.00

SURVEYING. By Alfred E. Phillips. 200 pp , 133
illus. For Civil Engineers and Students. All
details of field work explained. Price $1.5

STEEL CONSTRUCTION. By E.A.TUCKER. 300 pp.,
275 illus. Covers every phase of the use of
steel in structural work. Basedon actual ex-
perience, special tests, etc. For Architects,
1lzrxdge Builders, Contractors, Civil Eugineesrs

rice o

BUILDING SUPER!NTENDENCE By E. Nichols
200 pp., 250 illus. Costly mistakes occur
through lack of attention at proper time,
hurtful to Owner and discreditable to Archi-
tect and Builder. Gives thorough knowledge
of methods and materials. Price $1.50

ARCHITECTURAL DRAWING AND LETTERING. By
Bourne, von Holst and Brown. 200 pp., 55 draw-
ings. Complete course in making working
drawings and artistic lettering for architec-
tural purposes. Price ....$1.50

MACHINE SHOP WORK. By F. W. Turner. 200 pp.,
200 illus. Meets every requirement of the
shopman, from the simplest tools to the most
complex turning and milling machines.
Price $1.

TOOL MAKING. By E.R.Markham. 200 pp.,325 illus.
How to make, how to use tools. Profusely
illustrated. Price $1.5

MACHINE DESIGN. By C. L. Griffin. 200 pp.,
82 designs. Written by one of the foremost
authorities of the day. Every illustration
represents a new device in machine shog
practice. Price

These volumes are handsomely bound in red art Vellum de Luxe, size 6% x 9% inches.
prepaid to any.part of the world, on receipt of price.

or Registered Letter.

Sent
Remit by Draft, Postal Order, Kxpress Order,

~AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO
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