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art Building Staves
Coal Pocket Demand Is Your Opportunity

. * *

Coal Pockets
Elevators The field is new and growing rapidly. Man-

ufacturers and dealers want them. Get into

it now. Make Hart staves. They are the

strongest because they are built to stay put,
being a sloppy mixed reinforced vibrated

stave.

Note the offset

lug reinforced

to receive the

bearing of the

binding hoop.

We are the sale manufacturers of the Hart Stave Molds. You can

buy your molds and start operations at once. You need buy no

rights nor pay royalties, your is not restricted. The

mold cost is your only investment- Prices quoted on request.
Write us for full particulars.

Forrest S. Hart & Son

Offices: Batavia, N. Y.

SEPTIC TANKS
Scientifically Designed for Subur-

ban Sanitation.
Write for Circular.

E. J. NOBLETT MFG. CO.

attanooga,

Tenn.

C

IRON RIPE RAILINGS

When in the market for Pipe Railing for Stairs, Bridges or Retaining Walls,

send us your drawings. W
e can quote y ou prices that will be worth considering. Dept. R.

PIPE RAILING CONSTRUCTION CO., Long Island City, New York
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Biggest Mixer Bargain Ever Offered
All Iron and Steel construction with the EXCLUSIVE SIDE GEAR

DRIVE, that adds 100% to its worth. Two men can load at the same

time—no turning barrows. Mixer dumps from either side—always in

gear when dumping. Strongly built—no wobbling.

Ideal machine for mason, carpenter and concrete contractors—-capac-

ity 4-5 cubic feet of slush, wet, semi-dry or dry. Easily operated with 1 \
h.p. engine. Furnished with or without engine attached.

SOLD UNDER IRON CLAD GUARANTEE

Write for complete specifications and descriptive circulars. Dealers

wanted everywhere.

Remmel Manufacturing Company
Dept. CA Kewaskum, Wis., U. S. A„

PATENTED IN ALL COUNTRIES

NOT just a MOULDER on a stand

BUT a REAL MACHINE
TAMPS, COLORS, TROWELS MECHANICALLY

The Machine makes the

tile, one man works the
machine.

You can start with a

small investment in a

one-machine AMBI out-

fit, then grow with your

business.

Write us today for Full

Infoimotion.

AMBI INDUSTRIAL WORKS
90 WEST STREET NEW YORK CITY

>
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Ambi FRENCH Tile.

One of four Ambi
shapes.

s
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Bale Your Empty
Cement Sacks

WITH A

ROWE SACK BALER
Makes neatest, lightest
bales; works fastest;
takes up least space;

nothing to get out or or-

der.

Price Only
F. O. B. Galesburg. Or-

der direct from this ad-

vertisement.

ROWE MFG. CO.

Galesburg, 111., U. S. A.

Clean Your Sacks

Handy Sack Baler Co.

and bale them up right. We do it

quick and easy.

Write Us

HANDY SACK BALER CO.
600 S. Second St. E.

Cedar Rapids, lowa

Machinery Covers
are cheap insurance

Even though your equipment isn’t laid up for
long spells, it should be covered over the week-
end to prevent tampering and theft of parts.

Sound construction and careful treatment give
U. S. T.&'A. tarpaulins long wear. They stand

rough handling. Absolutely waterproof.

Estimates on plain and waterproof coverings
will be cheerfully sent you.

An ounce of covering is worth
dollars in repairs.

UNITED STATES TENT

& AWNING CO.

227 N. Desplaines St. Chicago, 111.
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A TYPICAL CONCRETE HIGHWAY

The Concrete road will be giving good service when
the bond issue matures—and for years thereafter.

Every mile of Concrete road is a permanent link in

a completed county highway system. In no other way
can any county hope to complete its road-building
scheme. Maintenance of existing roads of other type#
will soon absorb all possible revenue. Concrete roadf

mean no mud, no dust, low cost of maintenance and

permanence.
WRITE FOR COPY OF “CONCRETE HIGHWAYS'"

WE WILL SEND IT WITHOUT CHARGE

Dixie Portland Cement Company
James Building, Chattanooga, Tenn.

CONCRETE FOR PERMANENCE.

Buy Kramer Equipment
—and profit most from
the big 1920 Block
and Brick demand

Never have the opportunities for the Concrete
Bloch and Brick anufacturers been so great. The
man who uses Kramer Equipment can turn out a

high grade product, with, speed. He is the fellow
whose manufacturing cost will be least and his prof-
its most.

Investigate. Prices on request.

Kramer Automatic Tamper Co.
Kelley Street, Peoria Heights

PEORIA, ILL.

Quality Higher Than the Price

The X-L All Face Down Block

Machine is the only Foot Lever Ma-

chine on the market.

The X-L-All has stood the test

for 16 years. Over 4,000 now in usp

The X-L-All Block Machine

is made with either foot or

hand lever.

We furnish a complete outfit

with each machine for making
Rock or Plain face blocks.

Our Prices will surprise you.

Send for Catalogue today.
BURRELL MFG. & SUPPLY HOUSE

Box Y-86 Kankakee, 111.

■>
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No Up-to-Date Builder

can afford to be without a relia-

ble Transit or Level. Our

1920 Model

“STERLING” CONVERTIBLE

LEVEL

may cost a little more at the start,
but its special features will save

enough valuable time to more than

repay the additional outlay. Free

examination privilege. Easy payment
plan.

Our Illustrated Pamphlet C contains
valuable information on the selection
of up-to-the-minute Leveling Equip-

ment. Write today for your copy.

WARREN-KNIGHT CO., 136 N. Twelfth St, Philadelphia
Vest Pocket Manual of Adjustments Free.

Wet Mix Concrete Men, Attention!
‘ ‘ McAdamite ’ ’ is something new. Nothing like it

on the market. Absolutely prevents cement from stick-

ing to the forms and product comes out with a smooth,

glossy surface, resembling the work of a trowel. Saves

more than the price of other oils in labor. Gallon lots

$1.25 per gallon. Five gallons or more, $l.OO per gallon.

Money back if not satisfied.

McADAM CEMENT WORKS

315 E. sth Street Aledo, Illinois

AUSTIN
Self-Feeding

Wagon
Loader

Not a so-called self-
feeding loader, but a

real labor saver for

rapid and efficient

handling of material in concrete road and build-

ing construction, excavation work, quarry, stor-

age and reclaiming plants and coal and material
vards.

' 1

Wi

Note the steel feeding arms. In the view

they are extended to outsiide radius of 6 ft.

They dig into the material, gather it up and

pull it into the elevator buckets. They cut a

swath wide enough for the machine to pass

through.

F. C. AUSTIN MACHINERY CO.
NEW YOhttv OFFICE

30 Church St. Railway Exchange, Chicago
Southern Sales Agents,

GRAVES MACHINERY CO., Atlanta, Ga.

The IMPROVED Rapid Floor Surfacer

S'

Several sizes. Extra 2-dlsc

attachment can be removed

making a 2-disc machine.

will surface right up to the wall or baseboard with
out the use of Edge Roller. Just the machine you
would want for surfacing all kinds of floors, whether
old or new. Will smooth down rapidly and easily all
oints or warped edges. Perfectresults guaranteed.
More than 20,000 in use.

Send for our free trial offer.

M. L. SCHLUETER

221 W. Illinois St. ICHICAGO, ILL.

Phone Main 2349
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Dustless—Non-Slippery—Always Serviceable —Low es

Maintenance

The use of concrete for road and street construction is in-

creasing rapidly throughout the country.

The expeience of those communities which have built con-

crete highways has proven beyond question that concrete not

only gives the most substantial construction, but also solves
the perplexing question of maintenance because

Concrete Practically Eliminates Maintenance.

With sand and gravel or crushed rock available locally
throughout the South, and Portland Cement —manufactured

here at .home, the cost of Concrete roads is very low. Con-

crete roads are an INVESTMENT—not an EXPENDITURE.

Send for our Booklet. “CONCRETE HIGHWAYS.’’ Free

on request.

Standard Portland Cement Company
J. I. McCANTS, Sales Mgr.

Birmingham, Ala.
CONCRETE FOR PERMANENCE
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WINTERPROOF!
Winter’s rough weather-—rain, hail, sleet, snow—a freeze one day, a thaw the

next—makes no impression on buildings and businesses protected by

The Starks Line
CONCRETE

WATERPROOFINGCEMENT

STUCCO

Write or Wire for Prices. We Want Wide-Awake Jobbers.

The Starks Manufacturing Co.
First and Main Sts. Kansas City, Mo.

Speed and low-cost in building hollow walls—

your bid low enough to get the business—high
enough to make good money—and the speed
gets you away to the next job in a hurry. That’s

how the Acme System works.

In building the one-story house (shown above) at

Phillipsburg, N. J., on the Ingersoll-Rand property, 3

men erected all the form work in one day, and 5 men

poured the entire walls above .grade in 9 hours, carrying
the concrete in buckets up a ladder.

"With this system, simple wood forms are built 12 ft

high or higher. Ribs inside the airspace in the wall givft
strength—they act as pilasters.

Write for full details and explanation

of other Acme advantages.

Acme Hollow Wall Go,, Madera, Calif
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REFINEMENT IN DETAIL
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NATIONAL PLASTIC RELIEF CO.

330 Main Street, CINCINNATI, OHIO

As here

shown, will

be found in

all of our

moul dings
and orna-

ments. . Let

us estimate

on all your
plastic reiief

and composi-
tion work.
Let us lay
before) you

more clearly
the charac-

ter of our

work.

Pipe Couplings
We will buy your couplings in any quantity,

large or small. Write us what you have.

A. & J. Manufacturing Co.
557 West Lake Street,

Chicago, HI.

Multiple Oval Cores allow use of
Wet Mixed Concrete

We are the originators of the core method whereby
the small oval openings in block guarantee against
collapse. Thus wet material can be employed.
Simplest and best method for production in various
lengths of block.

Our coring system allows for plenty of wall ven-

tilation giving air space from top to bottom of wall.
Machine makes hollow or outside blocks and thin

blocks for veneer and inside partitions.
U. S. Standard block are made face-down and are

dense, strong and waterproof.

U.S. Standard
Block Machine

Ask for details
about this—one of
the oldest and

most widely used
block machines on

the market.

U. S. Standard

Manufactnring
Co.

Formerly of Ashland. 0.

Columbiana,
Ohio

It's easy to sell a farmer an

IREY Stave Corn Crib
It doesn’t take very much argument to

convince a farmer that with an IREY con-

crete stave corn crib he can save enough
corn in a short time to pay for the crib, and
forever after he will have on his place a per-
manent, fireproof, vermin-proof, storm-

proof crib.

There is a demand for these cribs wher-
ever one has been erected in a community,
other farmers want them right away.

They Are Easily Made
The manufacture of the staves is a simple

matter. They are made much like silo staves
in metal molds and the erection problem is
not at all difficult.

We supply you with the metal equipment
that you need for making the staves. We
give you comnlete instructions for the erec-
tion of the cribs, and we assist you in getting
the business started in your locality.

No matter whether you are contractor or

a concrete products manufacturer here is a
side line well worth your investigation.

Concrete Products Corp.
West Liberty, la.

STOCK FIRE PROOF DOORS

Metal

Covered

Standard

Sizes in Stock

of all Designs,
with Frames
and Trim

Write for

Booklets and

Price List

lisn

■

PfS

111

A. C. Chesley Co.
Inc.

279 Rider Ave., New York. N.
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The Concrete Age
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Devoted to Modern Permanent Construction.
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The Editor solicits correspondence from readers on matters per-

taining to the conc/ete industry. Descriptions of concrete work

done anywhere that is of general interest accompanied by clear,

sharp photographs and going into details as to methods employed

will be published and paid for if found acceptable.

TO OUR ADVERTISERS.
Our advertisers are requested to have copy and

cuts for changes for advertisements in this office not

later than the 10th preceding the month for publi-
cation.

We cannot be responsible for changes not made,
when copy and cuts are received later, or submit

proof.

Mortar Joints in Concrete Blocks.

Cracking of concrete block walls at mortar

joints indicates a structural defect in either the

foundation or the wall, which developes a crack

in the weakest place; namely, the mortar joint.
In constructing a concrete block building, the

hearing strength of the soil must be ascertained

and concrete footings of sufficient width must

be designed to distribute the load over a proper

bearing area. The foundation must then be ac-

curately and firmly placed upon the footings so

that there will he no possibility of the foundation

failing in any part.
Assuming that the foundation has been substan-

tially constructed, the most common causes of

cracks developing in concrete block walls are ex-

pansion and contraction due to temperature
changes in walls built without reinforcement,

piers, pilasters or cross-partition bonding. When

such a wall exceeds 30 feet in length, it is desir-

able to guard against cracks by occasionally fill-

ing one or more of the hollow spaces, preferably
beside a window or door opening) with 1:2%:4

concrete of quaky consistency. If the wall is

subjected to unusual stress of any kind, %-inch
reinforcing rods may be introduced at the time

of filling the hollow spaces with concrete. If a

hollow space is filled in this manner on each side

of a window, a reinforced concrete pier is created

which gives remarkable stability to the wall.

Concrete block should invariably be laid in ce-

ment mortar, mixed in the proportion of 1 sack

of porlland cement to 2 cu. ft. of clean sand. A

small quantity of hydrated lime, not exceeding

10% of the weight of the cement, may be added

for the purpose of making the mortar easier to

work. Block should be thoroughly soaked with

water before laying in the wall, in order to pre-

vent them from absorbing water from the mortar.

No mortar should be used after it has been wet

more than 30 minutes. Mortar joints should be

uniform and carefully filled. Nearly all manufac-

turers of block machines now furnish mortar

plates or templates, which make it easier to se-

cure uniform joints; %-inch is probably the best

thickness of mortar joint to adopt.

Consistency of Concrete.

Here is a statement from Mr. Ernest McCul-

lough, Chief Engineer of the Fireproof Construc-

tion Bureau of the Portland Cement Association

citing the report of the Committee on Mixing and

Placing Concrete in the proceedings of the Second

National Conference on Concrete Road Building.
He says: “There we have definitely stated the

consistency should be about equal to that of a

medium soft tooth paste, and this can be obtained

by using from 4 to 6 pounds of water per cubic

foot for cement, sand and stone used in concrete.

A great deal of unsound concrete is being dis-

covered these days because 100 much water was

used in mixing. Contractors can mix and place
concrete at a very low expense when plenty of

water is used and for years they have been per-

mitted to do this. A great many engineers even

believe that a very soft-flowing consistency is

best to use. They are learning better, and we

hope that in two or three years, if not in less

time, sloppy concrete will never be seen.”



Think, For Preparedness For Future.
It is related that Mr. John D. Rockefeller, being

asked for an opinion as to why so many men fail
in business undertakings, replied: “They don’t
think enough,” or words to that effect.

The writer heard a story a number of years

ago. It struck him then as going right to the

core of the matter, and every year has added to its

impressiveness. Proof is on every hand. Blind,
drifting business management is everywhere.

It isn’t at all probable that Mr. Rockefeller

would for a moment consider the dreamer a real

thinker. That seems to be the trouble with too

many people— they think they are thinking when

really they are only dreaming. Unless there is

real “pep” behind the think, it will probably not

amount to much.

Looked at from every side, Mr. R. is correct.

The thinking owner of a business is more apt to

succeed. The thinking employee becomes valu-

able to his employer and naturally goes ahead of

his fellows who merely work, without thought.
And while this thinking proceess is in work-

ing order it is well to dwell upon the fact that

preparedness for the future should be one’s aim
in life. Make yourself indispensable to the busi-

ness.

The story is told of how one young man on

the other side had been drafted for war service

in England, but when it had been shown he was

the only man in his town who could fill an indus-

trial position for which he had fitted himself and

that if he was sent to war the whole town would
be industrially idle, he was given work at home,
that being the best form of service he could render

his country.

Concrete Plant Essentials.

Safety, good work, and time limit come first.

After that the plant for storing material, mixing
and distributing concrete and filling the forms

should be designed to secure the total minimum

cost of the work, charging it with full labor cost,

plus the purchase, installation, and removal of

plant, and crediting with the minimum salvage of

plant materials.

This does not necessarily mean the minimum

direct cost per yard of mixing or placing concrete,
because on a small job it may be far cheaper to

pay a dollar a yard for hand labor than to install

a $lO,OOO-plant that would mix and handle the

con-crete for 10c per yard.
The plant should be of standard type but need

have no greater capacity than is necessary for the

governing conditions, the output being, of course,

measured by that of the slowest part of the work,
generally taking the concrete away from the mix-

er. The investment justifiable for plant often de-

pends largely on the availability of the plant for
other work after this is completed and on the as-

surance that the contractor will have such use for

it, says “Contracting.”

The American Vandal.

The other day we walked by a particularly at-

tractive surburbanresidence. The house was good
and the broad lown showed both taste and care.

Like a pretty little girl in a becoming Sunday
school dress, with her hair curled, the premises
made you think pleasantly that somebody’s affec-

tion was centered upon it. It was so attractive

that we turned into the cross street in order to

walk along that side of the grounds. A garage

stood at the corner of the grounds abutting on an

alley; and fairly in the mouth of the alley, un-

avoidably catching the eye of whoever passed
down the cross street, lay a heap of junk and

offal, evidently thrown out from the garage and

the house. The alley itself looked as though it

might lead to a pigsty.
That is strictly typical. The alley, of course,

did not belong to the householder, and he did

not care a rap how it looked; so, with one hand

he offered the passerby a rose, while with the

other he hit him in the eye with an old tin can.

Perhaps such negligence is due to the pioneer
spirit, to which Nature was just something to be

subdued, as quickly and unitidilv as possible, to

human uses. But we have the habit of blaming

everything disagreeable on the pioneer spirit, and

the justification for it seems pretty well played
out.

We do litter up the landscape abominably.
It is a national habit that ought to be broken.

Cities and towns should not only have ordinances

forbidding unnecessary litter, but enforce them.

Anywhere you will find a city spending a hundred
thousand dollars or a million to make a beautiful

park, and then tolerating all sorts of needless ug-

liness.

Any woman will tell you there is no use in

wearing a fine dress along with a hat that has

been fished out of a garbage can; for the dress

simply emphasizes the hat. The more we spend
on parks and front yards the less tolerable junk-
heaps and refuse-piled alleys become. What ci-

ties and towns are insisting upon reasonable

sightliness?—The Saturday Evening Post.

Tonkin Cement Production.

The production of cement and hydraulic lime

by the factory of the Societe des Ciments Port-

land Artificiels de I’lndochine at Haiphong, Indo

China, during 1919 amounted to 75,697 tons of

the former and 3,494 tons of the latter, against
72,000 tons of cement and lime in 4915. The

company expected a production of 95,000 tons,

but was handicapped by a lack of European sup-

ervisors and a delay in securing machinery and

supplies necessary for repairs.
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A Suggestion.
In a concrete products plant a common cus-

tom is to have the mixer empty onto the tloor,
from which the concrete is shoveled into the va-

rious machines and molds. The results is a scat-

tering of the concrete over a considerable floor
area unless care is exercised.

This can be prevented by having in the floor
under the mixer discharge a slightly depressed
pit, just deep enough at tbe edge to shovel

against.

A simple Method of Grading Aggregate
While much attention is being given to the

study of aggregates by experts, any method that

will help the man in the field to judge, at least

approximately, the best mixture, is valuable.

Prof. A. B. McDaniel suggests the following:
First, pass the gravel twice over a 1-4-in. mesh

screen to separate the sand and gravel or lesser
and coarser aggregate. Then secure a stout cyl-
inder such as a tile or section of pipe having a

diameter of about 12 inches and a deptli of from

12 ins. to 18 ins. Weigh out 1 unit of cement, 2

units of sand and 1 units of gravel, being careful

to have the whole mixture less than enough to

fill the cylinder. With a cylinder of the size stat-

ed above, 15 lbs. of cement, 30 lbs. of sand and

60 lbs. of gravel would give suitable quantities,
mix the materials together and then add about

10 per cent, of water, to make a concrete of

about normal consistency Tamp the concrete

into the mold, leaving the upper surface smooth

and horizontal and then measure the distance of

the upper surface of the concrete from the top
of the cylinder. Dump out the concrete and clean

(lie cylinder and the tools. Using the same

amount of cement, but different proportions and

amounts of sand and gravel, make up other

batches into the cylinder in the same way. Tamp
each batch into the cylinder in the same way and

measure the depth of concrete as described for

the first case. Several trials can be made and the

proportions determined that give the least depth
of materia! in the cylinder.

Shrinkage of Reinforced Concrete.

F. R. McMillan, of the University of Minneso-

ta, has been making a number of tests to deter-

mine die shrinkage and time effects in reinforced

concrete. According to a summary of bis paper

by A. A. Klem, published in Chemical A bstracts,
the following results were obtained:

Beams tested were 5 1-2 ins. deep, 30 ins. wide

and 12 ft. long between supports. Concrete con-

sisted of 100 lbs. cement, 2 cu. ft. sand, 4 cu. ft.

stone, hand mixed. Residts show that shrinkage
of 3-4 in. to 1 in. in 10 ft. can be predicted when

concrete is exposed to the ordinary dry air ot a

heated building. Changes in moisture content

will retard shrinkage and even cause swelling.
The yielding of concrete under compressive stress

with time is greater as the unit stress is greater
and goes on indefinitely. The deformation was

found to be 3-5 times that produced immediately

upon application of load. The time yielding un-

der stress combined with shortening due to

shrinkage may result in deformations 15-20 times

those expected from calculations.

Architectural Ornament in Reinforced Concrete

Buildings.

Architectural ornament is discussed by Frank

H. Heaven in an article is Concrete and Construc-

tional Engineering, England, on “l he Etfect ot

Reinforced Concrete Upon Architectural Design.

He says:

It may be thought, perhaps, that reinforced

concrete can have little or no influence upon the

architectural ornament of a building, but its em-

ployment might greatly add to the grace ot our

building by producing a greater degree of light

and shade upon elevational design by giving a

large projection to strings, cornices, etc. The

limits of stone or other granular material when

in projection are well known, but ornamental re-

inforced concrete work could be employed to ad-

vantage where other materials tail. Ihe Greek

temples of old owe a great deal of their charm to

the effects of light and shade cast by their proj-

ections. The sun, however, does not treat all

lands alike. In Southern Italy the proportioned

cornice of the Orders produced the desired effect

by reason of the high altitude ot the sun, but the

use of the same projection in England has an

altogether different effect, due to the lower angle

at which the light from the sun can produce

shadows. Many of our monumental buildings,

for that very reason, are almost shadowless. The

architects of the Renaissance in Northern Italy

recognized this fact and crowned their Palazzi

with great overhanging cornices. The Americans,

too, have seen the necessity for a deep shadow to

give repose to their large scale buildings and ob-

tain the same by the use of zinc or iron cornices

of great projection, painted to imitate the material

in which they are working. The use of reinforced

concrete in decorative cornices would be legiti-
mate construction if we recognize the material

and give the members its true value in relation

to tbe whole design, and the deeper shadow cast

by greater projections on our building would be

appreciated.
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Grave Marker and Coping Molds

swp :ill

Mllilt

Patent Pending.

Our molds make money fast for concrete products
manufacturers. The products sell readily and give
excellent satisfaction.

Central Cemetery Co., Cook Co., 111.: “Your base

protection is a splendid idea.”

Mrs. L. Truska, Blue Island, 111.: “The concrete
monument and 5 copings are more than satisfactory.”

Write for catalog of molds for making tombstones,
grave-coping and other ornamental products.

KEMPER GRANITE MOLD CO.

865 Transportation Bldg. Chicago, 111.

“Perfect” Concrete Brick

Power Machine!
C. S. WERT

Also
Hand and
Power Block

Inventor and Patentee
Hand

1

Brick

Turns out, with four men, 16,000 to 20,000
concrete bricks in ten hours. Well, Cistern

T
and Silo

In severe tests, Perfect Concrete Brick have Molds
proven stronger than

common clay and

pressed clay brick.

The power tamper

may be operated by a

one horse power mo-

tor, a 2V2 horse power

gas engine or direct

from a line shaft.

“There is no better

brick machine manu-

factured,’’ says W. T.

Sharp, of Montana,

owner of a Perfect

brick plant.

Get facts and

figures now. Write

while the matter is

on your mind.

Manufactured by

The Sealer Distribatiug Co.

2663 Railway Exchange
Bldg.

CHICAGO

.... •

Late Model—Gearless and Noiseless.

THE WICKES
Continuous Electric

Blue Printing Machine

CONTRAST
Blue prints up
to and includ-

ing 48 inches
in width and of
unlimited

length.

A most significant word with refer-

ence to blue prints. It means legi-
bility which is the only real value

of a blue print.

THE WICKES SYSTEM was de-

signed with that particular value

foremost.

Prices and details promptly.

WICKES BROTHERS
360 Water Street Saginaw, Michigan

SILO HARDWARE-
We are in a position at all to fur-

nish silo accessories of all descriptions for

any make silo—we carry a full and com-

plete stock on hand and can make imme-
diate delivery from our warehouse on car-

load or small shipments.
Our goods are made from the best ma-

terial obtainable—and are emaranteed.
Secure our inducements before placing

your orders. We aim to give satisfaction.
Prompt service and a square deal assured
on all orders large or small.

A trial order -will convince you.
If you are just beginning to manufac-

ture or build silos—let. us help you get
started right—we will be more than

pleased to aid you in any way possible.

SMITH SILO HARDWARE CO.,

We can furnish

any quantity

SILO Rods
Lugs

Wood or Steel
Doors

Door Spreaders
Reinforcements
Reinforcing Steel,
Twisted or

Deformed
Galv. Iron Chute*
Metal Roofs
Cement Stave

Machines,
Moulds, Etc.

11th and Market St*.
Des Moines, lowa

Perforated Radial and Common

Brick

CHIMNEYS
American Chimney Construction Co.

Suite 407-408 Oxford Bldg., Chicago, Illinois

All Repairs Made While Chimney Is in Use

Cleveland, Ohio, Branch: 505 Superior Building



Coloring Concrete.

son can not use paints or stains, but must

use a pure mineral cement color that is free from

clay, gypsum and organic matter, says a well-in-

formed contractor.

I recommend the use of an average of 5 lbs. of

color to every bag of cement, with the exception
of green, in which instance use 7 lbs., and in the

case of black use 2 lbs. in Ito 2y2 mix.

I submit, says another, the following formula

for coloring cement, which I am sure he will find

to he satisfactory, and I might say durable. The

colors will not fade if the directions are closely
followed. These recipes were given me some

years ago, and I find, that wherever tried, they
have proved to be all that was expected of them.
The quantities given are per barrel of cement, the

coloring matter in each instance being mixed dry
with cement and sand. Caution is given that*

Venetian red and common lampblack should not

he used, as the color obtained with these mate-

rials will run and fade. The various colors and

quantities of coloring materials for each barrel of

cement are as follows:

For brown, 25 lbs. of best roasted iron; or 15

lbs. to 20 lbs. of brown ochre.

For black, 45 lbs. of manganese dioxide.

For blue, 19 lbs. of ultramarine.

For buff, 15 lbs. of ochre. (This is likely to

considerably reduce the strength of the mixture.)
For green, 23 lbs. of greenish-blue ultramarine.

For gray, 2 lbs. of boneblack.

For red, 22 lbs. of raw iron oxide.

For bright red, 22 lbs. of Pompeiian or bright
vermillion.

In using coloring matter with concrete, the

color should always be mixed with the cement

dry, before any sand or water is added. The mix-

ing should be thorough, so that the mixing is

uniform in color after this mixing. The combina-

tion is treated in the same way as clear cement.

House Built in Two Hours.

A house built in two hours—this is one of the

many novel features of the Paris Fair which the

minister of commerce opened, writes Henri Pick-

ard in Cincinnati Enquirer. It is a small chalet,

it is true, for the cost is less than 3,000 francs,

but it is built of brick and has all the appearance

of solidity. Substantial-looking four-room cha-

lets in wood, easily taken down, can be had for

7,000 francs, and there are other model dwellings

more ambitious still with flowers blooming on

the windowsills, for a few thousand francs more.
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SEWER PIPE

of concrete made according to

Zeidler Specifications and on a

Pioneer Bell End Sewer Pipe Ma-

chine are now recognized and ac-

cepted by all engineers as equal to

or better than No. 1 Vitrified Pipe.

See report of American Society

for Testing Materials adopted

1920. These specifications are

based on Zeidler quality pipe.

Get wise, see what Joplin, Mis-

souri, has done, and get in line.

We build all sizes drain tile ma-

chines and plant equipment.

Pioneer Manufacturing Co.

Waterloo, lowa.



Passadena, California. Robert D. Farquear, Architect.

Concrete Frontage—Main Entrance—House of Mr. E. R. Kellam.

12 October, 1921.THE CONCRETE AGE



Splendid Coatings for Concrete

CONCRETE for building purposes, whether in

solid, reinforced, hollow block, tile, brickette,
•or whatever form, is not consummate, writes G. D.
White in The Decorator. He further says that un-

less extreme care is exercised in the preparation
and workmanship for solid or reinforced work,
the resultant concrete is not impermeable, or at

least not uniformly impermeable, to water and

moisture.

The fact that dry walls are essential to health

and comfort is generally known and so well ap-

preciated that the question of dampness has been

a restraining agent to a much larger and more

extensive use of concrete. The tendency to strain,
the frequence of efflorescence, the difference in
color due to difference in materials and to inter-
missions in concrete, are defects of a less serious

nature.

If the strength, cheapness, durability, and fire-

resisting properties of concrete can he added im-

permeability to moisture and decoration, we will
have a building material as nearly perfect as the

world has ever seen, and this within the means of

•everv builder.

For the sake of convenience, I will divide these
into four classes. In my investigation of the va-

rious treatments and materials included in these

classes, I have endeavored to he unprejudiced and

lo give to each its true worth and true alue.

First—Waterproofing compounds in liquid or

powder form, mixed with the concrete in its pre-

paration.
This is a help in that it lessens and retards, in

a measure, the moisture-absorption tendency of

concrete. It fails in the desired attainment for

• lie following reasons:

Improper distribution, which is difficult of reg-
ulation.

When properly distributed, it does not render
concrete entirely impervious to moisture.

It has a tendency to weaken the tensile

strength of concrete.

It does not decorate. The increase in value
is not proportionate with the increase in cost.

It deteriorates with age; that is, a concrete

block containing the waterproofing compound on

the first application of water will absorb certain

varying quantities. On subsequent applications,
allowing the block to dry in each instance, large
quantities are absorbed.

Second—Treatment preparatory to the use of

linseed oil paints.
Naturahv, I would be prejudiced in favor of

this process if it offered even a partial solution
to the problem.

Treatments in various forms have been ad-

vanced and recommended by some of our leading
master painters and endorsed by most able re-

search chemists.

For the sake of brevity I have included in my

paper but three of the treatments:

(a) Hydrochloric or muriatic acid wash.

(b) A wash consisting of a solution of zinc

sulphate and water.

(c) A wash consisting of ammonia carbonate

and water.

From a chemical standpoint, muriatic acid no

matter in what strength, nor what the character

of the concrete, is not only less useless as a reme-

dy, but detrimental in its action. Master painters
who have endeavored to put it in practice have

discovered to their sorrow a confirmation or a

demonstration of the chemical theory.
In the manufacture of chemicals and chemi-

cal colors, we can standardize our solutions by
the use of molecular formulae, and thus produce
the product sought without a waste of any single

ingredient, except, perhaps, water. Unfortunate-

ly, in preparing concrete surfaces to receive paint,
we have no way to determine what strength of

solution should he employed. Were such a

determination possible, we should have to make

it for every different piece of concrete, and in

case of blocks for every block, because we could

not be sure of uniformity.

Even with the required strength of solution,
we still like a method of application that will

insure the proper neutralization, and so uniform-

ity of results in uncertain.

Zinc sulphate and ammonia carbonate as ap-

plied to concrete, unless fully satisfied by the

presence of calcium hydroxide, are still soluble

in water, and thus offer difficulties of a serious

nature.

The neutralization of calcium hydrate and

calcium oxide appearing on the surface of con-

crete does not always mean that the surface will

remain neutral. Moisture finding its way from

the inner portions of the block or wall carries

with it alkali—the foe to linseed oil paints.

The treatment with zinc sulphate or am-

monium carbonate, even though successful, does

not offer a solution to the problem, because a

linseed oil paint is unsuited for either exterior or

interior painting of concrete. The gloss robs the

surface of the appearance of stone or masonry.

Linseed oil has water absorbing, and lacks water

resisting, properties. It cannot be applied over a

damp or wet surface, which means that follow-

ing a rainstorm or rainy season a painter must

wait weeks and perhaps months before he can

commence work on or complete a contract al-

ready begun.
A series of practical tests developed the fact

that a wash of zinc sulphate or ammonium car-

bonate was a help in some instances, but the lack

of uniformity in results, are low degree as well



as non-permanency of improvement, demonstrat-

ed their inefficiency to cope with this important
problem.

Before passing this phase of my subject, 1

want to say that the above is intended as no ad-

cerse criticism of the master painter or chemist

recommending the use of these treatments. On

the contrary, the master painter is to be com-

mended for his wisdom and research in figuring

out, in the absence of anything better, a method

or process that helped, in a measure, at least, to

overcome the difficulties confronting him.

Third—Colorless liquid coatings.

Certain of these may be of some value or serv-

ice in retarding moisture, absorption and efflor-

escence, but they are all alike found lacking in

the following respects:
They serve to emphasize any defects in, or

difference in, color of concrete construction.

They impart to concrete a soggy, water-soak-

ed appearance.

They do not render impermeable to moisture

for any length of time.

They do not decorate.

Fourth—Paint for concrete:

If there is any truth or logic in the foregoing,
it would appear that we need, and the building
trades demand, a paint peculiarly adapted to the

coating of concrete surfaces. The requirements
of such a paint must be exacting, and from my

study of this question I conclude that such a

paint to meet the needs must be—-

A durable protection, resisting disintegration
of concrete by the elements.

A preventative of dampness through resist-

ance to water and moisture.

A paint that can be applied directly to the con-

crete surface without any previous treatment.

This paint must be economical.

After weathering, it must offer a good surface

for repainting.
It must be adapted to receiving and holding a

plaster coat.

It must be so constituted that it will be artis-

tic, appropriately pleasing to the eye.
Its consistency and nature should be such

that it will spread easily, work well under the

brush, penetrate the voids, fdl and cover their

cracks, and act as a bond of connection between

the concrete and succeeding coats. Not only must

it penetrate and till up the voids, but it should,
in a measure, level up the rough portions of the

surface.

It must be suited to painting over damp and

wet surfaces and dry even when surrounded with
moisture. When dry it must adhere to the surf-

ace, be sufficiently hard to resist frictional influ-

ences, sufficiently elastic to conform to changes

in temperature, and remain bard in the presence

of moisture or water.

A paint composed of both pigment and vehi-

cle in a paint for concrete is a immediately
affected, physically or chemically, by the liberated

calcium hydroxide.
As in all paints for wood and iron, the vehicle

in a paint for concrete is a very important factor.

It must not be linseed oil, blue, casein, or any

other substance with like characteristics. It

should be difficult of saponification, and of low

saponification number. I am convinced that

some kind of varnish product, peculiarly adapted
to the purpose, is required.

The pigment, as in linseed oil paint, has its

function to perform. In opposition to a theory
advanced by some, I am going to say that this

pigment should not be cement for reason that are

self-evident and self-apparent. It must be, for

the first coat, at least alkali-proof. Not only
must it decorate, but it must protect the vehicle,

and, in conjunction with the vehicle, the surface

coated.

A paint consisting of both pigment and vehicle

working in unison, with the minimum of oppos-

ing forces, favorable of application, serviceable
under exposure, resistant to water and moisture,
economical to the consumer, is necessary to per-

form the functions, to meet the need, to fulfill the

requirements of a paint for concrete.

Concrete Paving on Steep Grades.

Concrete paving has often proved its adapta-

bility to steep grades. So far as is known, the

steepest upon which concrete has been used is in

Los Angeles. The Portland Cement Association,

111 West Washington St., Chicago, has recently
distributed a photographic reproduction of Bax-

ter Street Los Angeles, showing the concrete pave-

ment mentioned, where grades range from 11 to

29 per cent, and some people say concrete is not

suited to steep grades.

New Roads Bureau in Salvador.

The National Assembly of Salvador has creat-

ed a bureau of public roads, designated Direction

General de Caminos, to operate under the Minis-

terio de Fomento. according to a decree in a re-

cent number of the Diario Official. The new bu-

reau will be in charge of technical men who will

make an exhaustive study of all plans for roads

and bridges, with a view to working out a system
of connecting routes which will provide means

of communication for the entire country. All

work relating to the construction of new roads or

the repair of old ones will be administered by
this roads bureau.
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The Architect and the Structural Engineer
THE following is a summary of a paper read

at the forty-ninth ordinary general meeting
of the Concrete Institute at Wesminister, S. W.,
bv Mr. William E. A. Brown, A. R. I. A. B M C

L:

An architect is necessarily a structural engi-
neer, with the addition of the artistic sense and
skill to clothe the structural forms with beauty of

line and contour, and to so arrange mass and void

into one harmonious whole, studying the great les-

sons of the past, and carrying on the architectural
traditions of Ancient Greece and Rome, down

through the Middle Ages, and on through the
Renaissance. The architects of such buildings as

the Church of Santa Sophia at Constantinople;
St. Peter’s at Rome; the Pantheon, Rome; the

Duomo ot Florence; and to come down to more

recent time, Sir Christopher Wren’s masterpiece
in London, and Bentley’s last great work of West-

minister Cathedral, were structural engineers.
W ere not all our Cathedrals, which were the

delight of artists and lovers of the beautiful,
wonderful examples of architects’ engineering
skill ? majestic buildings with vaulted roofs

poised on slender pillars and held in position by
flying butteresses, each thrust met by a counter-

llmist, all combined so as to keep the whole struc-

ture in a stable condition.

Structural engineering include not only steel-

work used in buildings, but also all forms of con-

struction, whether in brick, stone, timber or con-

crete, and in designing buildings, and other struc-

tures the architect was called upon, not only to

exercise his artistic ability, but also as to plan and

arrange the various materials to carry, in addi-

tion to their own weight, all superimposed loads

and external forces, so that the whole might re-

main perfectly stable.

No doubt the Council of this Institute had this'
in mind when it was decided to enlarge the scope
of the Institute by adding structural engineering,
and not to confine itself to one branch only, i. e.,

concrete and reinforced concrete. The wisdom
of this, he thought, was manifest by the large in-

crease in the membership as well as by the greater
attendance at the meetings.

It was the architect and the architect alone,
who should determine the position of all main

girders, stanchions and supports. In many build-

ings it was impossible to proceed with the design
until these positions were determined. In some

cases it was the run from north to south or east

to west. In others it would be such a feature as

a dome; for example, how could Wren have plan-
ned St. Paul’s, unless he knew before hand how

he was going to support that great and glorious
crowning feature of his design? That building
could not have been erected had Wren simple
made a drawing and handed over the structural

work to someone else to deal with; or had that

course been adopted, the resulting design would

have been different to that made by the architect.

There was no doubt that tradesman and others
who did not realize the importance of having a

properly qualified professional man to advise

them. They were led to believe and fondly imag-
ined that they were saving a large sum in fees,
until they found by experience that their folly
had cost them more. It was not his intention or

wish to belittle in any way the status of the con-

sulting engineer, as he occupied a very important
position in the building world. But he did wish

to emphasize was that it was the architect’s

duty to determine the position of all girders and

supports in the building he designed. He should

also be able to make the necessary calculations
for the steelwork in, at any rate, the smaller build-

ings under his control. Architects often did em-

ploy consulting engineers to do the calculations

for the steelwork first for lack of time to do so

themselves, and often because in some modern

buildings, the steelwork was of so complicated a

character that it was advisable and necessary to

do so; but that did not alter the question of the

position of the architect in the matter.

A good deal of stress has been laid upon the

question of whether the steelwork should be de-

signed, and quantities taken out by the consult-

ing engineer before being sent to the construction-

al firms for estimates, or whether these firms
should be allowed to do the calculations them-

selves. For contracts involving a large amount of

steel work of a complicated character, the author

agreed that a consulting engineer should be ap-

pointed by the architect, but there were many
smaller works where this was not necessary, nor

would the outlay of the building work warrant

the expense incurred. It was quite satisfactory,

given certain conditions, laid down, for the archi-

tect to send the drawings to several firms of engi-

neers, and let them make their own calculations

and quantities; but to enable the various contrac-

tors to estimate on the same basis, the following
information must be given to each:

1. Plans of all floors showing the lines of all

main girders and the positions of stanchions and

columns; also a section or sections and outline

elevations must be given.
2. The loads that each floor had to carry and

whether live or total loads.

3. Whether British or Foreign steel was to be

used and whether the L. C. C. Regulations under

the General Powers Act, 1909, were to be com-

plied with. If not, the stress should be specified
that were to be worked to.

4. Whether price was to include for hoisting
and fixing, or only for steelwork delivered to

site.

5. If it was to be delivered unpainted, painted,



or oiled, and if painted with what materials, and

that all scales and rust must first be removed.

6. Workmanship, whether connections must

be riveted or bolted and if the latter whether or-

dinary bolts would be allowed.

7. Whether the price was to include 10 per
cent profit for the builders or only 2x/z per cent

cash discount.

The author’s practice was to state the latter.

There was a diversity of opinion as to whether

dead loads and superloads on a floor should be

kept separate in making the calculation, or

whether a load to include the dead weight of the

floor itself, should be taken. The author’s prac-

tice was to work to the latter, as the calculations

were much simpler and the liability of error was

materially reduced.

One must, of course, take into consideration

the point loads which often occurred from parti-
tions, etc. This was often neglected by competing
firms of engineers, but of the concrete partition
blocks on the market weighed a considerable

amount, and one was often surprised when the

weight was calculated out.

Another matter that he sometimes had to ar-

gue with the steel contractors was the central

loading on girders carrying walls with openings
and narrow piers between. Some assumed that

the loads were evenly distributed over the span

through the brickwork below window sills. If

the sills are very high up, this may be so, but in

many cases the sills are only 12 in. or 18 in. above

the girder, and in his opinion, the loading over

a length of the girder equal to the width of the

pier.
In calculating the loads on stanchions, etc., he

did not take advantage of the reductions allowed

by the 1909 Act. He did not think it advisable,
as buildings were often loaded to a greater extent

than was allowed for. How often has an archi-

tect told that the floors will never have to carry
more than a certain weight, and on going over

the premises, when occupied, he is surprised to

find these loads greatly exceeded.

When the various estimates and plans show-

ing the steelwork were received the architect

should carefully go through each set, and com-

pare the sections of the girders, etc., and make

rough calculations to check the sizes, and ascer-

tain if the allowable stress had been adhered to.

It was also necessary to check the depths of the

poists in relation to the span, otherwise undue

deflection might occur.

After the plans had been gone through, the

architect was in a position to determine which

estimate he would accept and when given the gem
eral contractor instruction to accept the estimate

it was important to state that all dimensions were

to be taken from the site, and that the whole of

the work was to be carried out to the

satisfaction, detail drawings of all parts to be sub-

mitted to him for approval.

The steel contractor must take his own dimen-

sions from the site arranging of course, for the

general foreman which portions of the steel work

were to be delivered first, and the order of delivery
of the remaining consignments. When the clear-

ed site had been measured with steel tapes and all

angles carefully triangulated, it should be possible
for engineers to set out and scale off the lengths
of the various parts. The connections and work-

manship were in the author’s opinion, very im-

portant matters to be considered and as far as his

experience went, they did not always receive the

attention that should be given them. Of what use

was it to have a strong joist or stanchion if the

cleats under the joist, or the joist under the

stanchion were not properly designed, or if the

design is correct the connections themselves were

badly made. It was a regular practice to use or-

dinary bolts to take shear, such as the ordinary

%-inch bolt in a 13-16-inch hole, the shank being
threaded to within %-inch of the head. He has

examined connections made in this way, and
often out of five bolts in the connection four of
them could be taken out with the fingers when

the nut was removed. What amount of bearing
area did one get on the threaded end of the bolt,,
supposing that the bolt was bearing on the plates.
The bearing surface consists only of a series of

knife edges. If bolts must be used in shear, then

the holes must be carefully drilled concentric

through all the plates without the usual amount

of clearance, and bolts with plain shanks long
enough to pass right through all of the plates
should be driven in. In order to make sure of

having no portion of the threaded end bearing
on the outer plate a %-inch washer should be plac-
ed under the nut. lam aware that the 1909 Act

says that riyits should be used in all cases where

reasonably practicable, but there were a very

large number of buildings to which this act did

not apply. He thought that all steelwork should
be designed in accordance with the provisions of

the 1909 Act, but that the conditions for bolted

work should be amplified in the Act, the only re-

quirement now being that the bolt should extend

through the nut and the latter be secured so as

to avoid risk of becoming loose. Another import-
ant point, and one that was not always attended

to, was that all holes through two or more thick-

nesses of metal should exactly coincide. If they
did not concide, how could the rivets or bolts take

a proper bearing and transmit the load from one

to the other?

Filler joists in concrete floors should be bolted

or cleated at least every third joist to the main

beams. He had seen cases in which this was not
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done, but the fillers simply rested on short cleats

on beams connected to stanchions running
through three floors next the street, and with no

other tie than that afforded by two %-inch bolts

at each floor level; the end stanchion, built on the

fact of the party wall with only '4%-inch brick

casing around it, was not tied in at all. He believ-
ed it was becoming a common practice to place
the smaller filler joists on a concrete haunching
resting on the bottom flange of the main girder
and not tied in any way to the girder. In his

opinion this method of construction should be

condemned. The area of the stanchion base

should be checked to see if the concrete was not

loaded more than 12 tons to the square foot.

Large gusset plates should not be allowed unless

properly stiffened to prevent buckling. It was a

good practice to encase the whole of the stanchion

base right up to the floor line with concrete. This
prevented rusting, and also held the floor of the

stanchions. There was no difficulty in bedding
both the template and stanchion and if the latter
had to be grouted in the stone it might as well he

absent. Girders supporting walls as well as main

floor girders if they are formed of two or more

plain I-beams side by side should have plates rivet-

ed on top and bottom. To simply bolt them to-

gether is, in his opinion, not sufficient, as the load

from the main floor girders was not transferred
to the outer joists, though some engineers think

it is.

Caution must be observed in casting girders
and stanchions with patent plasters, especially
those that are stated to adhere without the inter-

vention of any lathing. He had one in mind that
corroded the steel to an alarming extent in a short

time.

Stanchions and girders arc best encased with

fine Portland cement concrete, the steelwork hav-

ing Vs-inch wire wound round same, space about

12 inches apart. This held the concrete firmly in

position and it was not easily damaged even by

motors.

When he told them that he had seen specialist
firms’ own men sawing up timber for centering
and the sawdust and shavings and small pieces
of wood all left and mixed up with the concrete,

lie thought one’s faith in trusting to such people
was rudely shaken. One required a good clerk

of words, well up in reforced concrete construc-

tion, with several smart assistants under him, to

look after the work.

In calculating the sizes of steel joists embedded

in concrete the author’s practice was to let the

steel carry the load as an independent beam, but

taking the depth of the beam onything up to 1-36

of the span, limiting the stress to lxh tons per

square inch. This was quite enough, and he often

found that these small joists, such as 3 inches by
11-8 inches and 1% inches by 134 inches were ol

foreign make.

He had also had a preference for joists with 3-

ineli flanges over those with and 13/4-inchl 3/4-inch

flange for the reason that the concrete had a much

better bearing on the joist. He then uttered a

warning against using breeze for floors. There

was a great danger of expansion and he knew of

several cases where this had occurred and pushed
walls several inches out of upright, and even

when the wall was rebuilt it happened again.
There was also a corrosive action between the

concrete and steel which in time might endanger
the stability of the floor. The modern architect

had to be a man of many parts a jack-of-all-tradc**
—a bricklayer, mason, carpenter, joiner, plumber
and painter— always an artist, often a lawyer and

last, but not least, a structural engineer.

Cement Made of Beets.

France with all her troubles of the past year

and a half, has been able to develop one new in-

dustry not concerned with war or munitions, says

The Philadelphia Inquirer, The French are now

turning out excellent cement from a by-product
in the process of making beet sugar. From 70,-
000 tons of beets treated, more than 3,000 tons

of cement equal in quality to the best Portland is

obtainable, purely as a by-product.
The scum which forms when the beets are boil-

ed, and which hitherto has heen thrown away, is

pumped into large tanks, where it is allowed to

dry partially. Finely divided clay is mixed with it

and the mixture is thoroughly amalgamated by
beaters for an hour and then burned in a rotary
kiln, just about as Portland cement is treated.

The clinker is removed and pulverized into ce-

ment.

The best scum, formerly a waste product, was

found to contain large quantities of carbonate of

lime and water. Four thousand tons of this car-

lunate is obtained from 70,000 tons of beets. To

this is added 1,100 tons of clay, the resulting prod-
uct being 3,162 tons of excellent cement.

Women Architect to The Front.

That the field for business women is not limit-

ed to routine of office work is proven by the num-

ber of women who are making good in compara-

tively new fields for women workers. Miss Vera

Salomonsky, of New York city, is one of these

pioneers, being an architect and in business for

herself, her services being much in demand.

17THE CONCRETE AGEOctober, 1921.



Test Structural Materials Jointly

IN September 1,191(3, Lewis Institute, Chicago,
and the Portland Cement Association, 111

West Washington Street, Chicago, entered into an

agreement whereby they will hereafter jointly
operate the Structural Materials Research Labora-

tory at Lewis Institute. This laboratory has, dur-

ing the past two years, attained merited distinc-

tion for the work it has done.

As our readers no doubt know, the Structural

Materials Research Laboratory has as its object
the carrying out of experimental research in con-

crete, reinforced concrete and concrete materials,
and to give instruction to the engineering students

of Lewis Institute on the properties of concrete

and other materials of construction.

For a long time one of the greatest engineer-
ing needs in this country was a laboratory like

that at Lewis Institute, where information as to

the proper requirements of concrete materials and

the influence of all other factors in the manufac-

ture of concrete or its ultimate usefulness in ser-

vice could be determined. Germany has for fif-

teen years had a laboratory operated by the Ger-

man Association of Portland Cement Manufac-

turers. The work of the German laboratory has

been directed along three principal lines. (1)
Tests and certification of the cement manufac-

tured by Association members; (2) Conducting
experimental studies for the benefit of individual

companies for which a few were charged; (3) Re-

searches of general interest in the technology of

the manufacturer and in the uses of cement. Un-

til the agreement between Lewis Institute and the

Portland Cement Association was entered into,
no Association of american manufacturers, we

believe, had undertaken to make provision for

a scientific study of the uses of their product for

the value which such a study would be to the

general public. It is the function of Lewis Insti-

tute Laboratory to carry out exhaustive research

on properties of concrete and aggregate and

to study the influence of different factors on the

manufacturing and placing of concrete.

Unlike the laboratory of the German Associa-
tion mentioned, the Structural Materials Re-

search Laboratory does not concern itself with

the problems of cement manufacturer, nor does

it exercise any mandatory powers as to the qual-
ity of cement marketed by members of the Port-

land Cement Association. The standard specifi-
cations to which all cement must conform furn-

ish ample security as to the quality of their prod-
uct.

At present the laboratory occupies about 8,-
000 square feet of floor space on the ground floor
and basement of the Lewis Institute buildings,
which are located at Madison and Robey Streets,
Chicago. Equipment is available for carrying

out all the usual physical tests of concrete and

concrete materials. This equipment includes a

200,000 pound Olsen testing machine, a 100,000
pound Reihle testing machine, two briquet test-

ing machines, Deval abrasion machine, standard

ball mill, torsion machine, concrete mixer, Tal-

bot-Jones rattler, sieve shakers, extensometers,
rock crushers, silt washing apparatus, complete
ament testing equipment and adequate faculties

for making and storing large numbers of test

cylinders of mortar and concrete. As an adjunct
there is a chemical laboratory up with particu-
lar reference to a study of the impurities of na-

tural sand. A considerable portion of the work

already undertaken by the laboratory has been

carried out in cooperation with several technical
committees of the American Society for Testing
Materials. Among these may be mentioned Com-

mittee C-9 on Concrete and Concrete Aggregates,
Committee C-l on Cement and Committee C-6 on

Drain Tile. Committee C-9 has supplied the

funds for equipping and operating the chemical

laboratory for studies of the impurities in sands

and for related problems.
Experimental work has been carried out in

cooperation with other societies as follows:

American Railway Engineering Association, tests

of reinforced concrete fence posts; National Con-

ference on Concrete Road Building, tests of con-

crete in a study of the effect of time of mixing.
The following will indicate the scope of the

experimental work already completed or now in

progress:

A comparison of the results of tests of mortar

and concrete using 23 different lots of cement.

Of particular interest in determining the most

satisfactory form of test piece for use in standard

strength tests of cement.

Effects of fineness of grinding of cement on

the strength of mortars and concrete:

As influenced by the degree of fineness of ce-

ment.

As influenced by the quantity of cement.

As influenced by the age of the concrete.

A study of the impurities affecting the con-

crete making qualities of natural sands.

Methods of determing the silt in sands.

Chemical analysis of silts.

Effect of silts of different kinds.

Study of the effect of clay and other finely
divided inert materials on the strength of con-

crete.

Methods of detecting refective sands.

Effect of organic materials in sands

Effect of alkalies in sands.
Remedial measures which may be used to im-

prove defective sands so that they will be satisfac-

tory for concrete.
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Best Practice in Concrete Road Construction

THE ideas presented in this paper are based

upon such knowledge as may be gained by
inspection of concrete pavements in various parts
of the country, and, more validly, on the actual
construction in New York Slate of 201 miles of
second-class concrete pavement, 1 :2Y2:5 mix, a

type which we have ceased using; and upon the
actual construction of 364 miles of cement con-

crete pavement, l:iy2 :3 mix, built in the last
four seasons. There still remain 127 miles of

this type of construction under contract in New
York.

Grades.
Grades are still treated differently in different

sections of the country. Our original practice
was not to exceed 5 per cent, but today we are

building them as high as 8 per cent under certain

conditions. Grade seems to be limited only by
the ability of the wet concrete to run during the

process of construction, by the character of the

mix and the kind of traffic to use it. Even on a

steep grade, the use of a coarse sand prevents the

roads from being slippery; and I believe that

brooming of the surface facilitates the traction

hald of all classes of traffic. Floating should be

at a minimum as this operation brings the finer

particles to the surface which gives a smooth top.
Accidents on Sixteen-Foot Roads.

In order to obviate the danger of accidents on

our 16-foot roads, we have been widening or

mooning out the curves, so that in some cases

for those of small radius at the center the actual

curve is as much as 22 to 24 feet wide.

We have also considered it good practice to

give the outside of these curves a super-elevation
in order to make easier the steering of a car, to

lessen the likelihood of skidding, and to insure

greater safety in taking these curves at speed.
This has been objected to as inducing people to

travel round these curves at high speed, but

speeding seems to be an inherent mania, unrelat-

ed to external conditions, and certain it is that

banked curves lessen the casualties resulting
from it.

Specifications.

Cracking of a concrete pavement is generally
due to the unequal settlement of a poor sub-grade.
If the road is to be satisfactory it is of first impor-
tance that a good sub-grade be secured. These

we consider the essentials of a good sub-grade:
1. It must have uniform bearing power.

If an old road-bed is to be used it must be

scarified, reshaped and rerolled for the entire

width of the pavement, removing all large stone

to a depth of 6 inches.

2. It must be dry.
Ditches should be low enough to take away

the water from under the pavement. With un-

stable soil good results can be secured by provid-
ing subdrains and spreading a layer of gravel—-
preferably run-of-bank gravel—over the sub-

grade to increase its stability. Material used for

this purpose must be impervious; if it is porous it

will act during wet periods as a reservoir, which,
under conditions of frost, will break the pave-

ment proper.

3. It should have metal reinforcements.

(a) Under very had, that is, unequal soil con-

ditions.

(b) Whenever the supporting power of the

sub-grade changes, as from rock to earth, or pas-

sing over a trench.

Our experience indicates that the expense of

reinforcement is not justified in gravelly or sandy
soils where good natural drainage prevails.

The Mix.

The mix should be proportioned in such a

manner as to give the greatest density. With

our requirements for materials we have found

that the proportions of most nearly do

this. Our specifications provide that the concrete

shall be mixed in the proportions of 1 volume of

cement to 1V2 volumes of sand and broken stone

or gravel, and the proportions of fine and coarse

aggregate are varied slightly as a result of field

void tests so that the greatest density is obtained.

Should the size or character of the materials

change there would be a corresponding change
in the proportioning of the mixture.

The coarse aggregate should consist of a well

mixed product of clean No. 1, No. 2 and No. 3

stone or gravel.
No. 1 size is that retained on % in. circular and

passing a % in. circular screen.

No. 2 size is that retained on % in. circular

and passing a 1% in. circular screen.

No. 3 size is that retained on 1V2 in. circular

and passing a 2% in. circular screen.

It is provided, however, that not more than 25

per cent of the total shall be No. 1 size, the pro-

portions being so graded as to give a minimum of

voids.

Aggregates should never be used unless they

comply with the tests prescribed.
You may note that we allow as our maximum

size, stone that will pass a 2% inch ring, whereas

most specifications permit only iy 2 inch stone as

a maximum. This seems radical, but our reason

for the increase in size is that we get equally as

good if not better results from the larger stone,
and at a cost decidedly lessened by our using
more nearly the product of the crusher. Especial-
ly is the price to be considered on contracts where

the local supply is crushed on the ground, as is



the case in most of our work. If you desire econ-

omy, this change is worthy of your consideration.

W e save 15 per cent in crushing costs by this use

of stone larger than the previously accepted stand-

ards.

From a practical standpoint a pile of stone

graded from % to 2% inches has more stability
when properly mixed than stone graded from

%to I V2 inches. On our 1916 work we used up

to 2 34 inches in size; as an indication of the com-

pressive strength per square inch of field cubes

tested at an average of 28 days we have a grand

average of 3,370 pounds per square inch for 504

cubes of stone and gravel, of which only 1314 per

cent were under 3,000 pounds. Greater density
can be obtained by using stone up to 2 34 inches in

size. With the larger size stone there is less prob-
ability of spalling at joints and along edges.

Tests.

Theoretical tests are fine. They are necessary
to tell you what you should have as a final prod-
uct. You proceed on the hypothesis they offer

and then you have to wait until service and cli-

matic conditions prove how far your hypothesis
conforms to reality.

Tests for concrete materials have never been
given their proper consideration with the excep-
tion of cement which has been tested with all

lhe gneness of the art of testing. In general little

if anything has been done on the sands, which
have been casually accepted if they looked good
or had ever been used before in a structure that

would stand up. As for the stone or gravel all

kinds and conditions of both have been used with

practically no tests at all.

Our work has shown that if we are to omit

any of the tests, we might better take a chance

with the cement, for of the last 455,000 barrels

used only one per cent failed to conform to the

test of the American Society for Testing of the

materials. Fifty per cent of these failures was

due to flash set and fifty per cent to failure on the

200 mesh sieve requirement would have given
good work and that rejected for flash set would

have been aged enough by the time it was placed
in the work to give good results.

Engineering skill presupposes judgement so

why not inject it into our problems. After prim-
ing ourselves with theory, let us apply it to prac-
tice. Let us make field tests that will parallel
laboratory experiments; let us conduct our labor-

atories in such a way that their value may be sig-
nificant to the man in the field, and so that their

results may be checked up him. Success of
work depends upon the fieldman; in every case

his personality helps determine the results. Put

him in line with your tests, practices, etc., and

his interest and co-operation will show most

profitably in the work. All of our men, from the

engineer in charge of the road up, are instructed

in all the tests and methods of inspection and they

complete them on every inspection of the work.

We of New York State believe that our results

may he attributed to the spirit de corps engend-
ered by this method.

Field Tests.

The principal tests which can be made in the

field accurately enough for all practical purposes

are:

(1) Gradation tests for sand.

Our fieldmen are furnished with sand testers

which have the % inch, the 20 and the 50 sieves.

By using these they can he assured of getting a

uniform product from the bank, for they would

at once detect any change for the worse in the

character of the material and would reject it.

Each engineer is supposed to make a daily report
of the gradations. A laboratory test, however, is

essential to ascertain the presence of any delete-

rious matter in the sand.

(2) Test for loam and silt content in sand.

This can be made in the field and checked up

by the laboratory results.

For the loam test, an excess of water is ad-

ded to a given quantity of sand in a glass graduate,
the whole is well agitated and allowed to stand

until the loam and silt has settled on top, when

their percentage may be measured.

(3) Test for set.

This is made by mixing the sand with cement

and forming a pat with thin edges. By breaking
the edges after 24 to 48 hours it may be determin-

ed how the material sets.

(4) Tests for stone and gravel.
Field determinations of these materials can he

made only for voids. Visual inspection should,
of course, detect soft material and dirty aggre-

gates. Such inspection on the road and at the

quarry should be made constantly to know that

the material is running uniform and is equal in

quality to the original samples.
When we realize that nature never has two

deposits alike, the importance of these tests in se-

curing good work will be readily appreciated.

Conclusion.

It has been our aim to designate essentials in

design and specifications; to hold only such stand-

ards as have been proven practical, from our field

and laboratory tests; and to employ only such

methods of construction that will insure service-
able pavements at the lowest possible costs.
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Official Classification of General Contractors
The Bulletin, official publication of the Gen-

eral Contractors’ Association of America, has
suggested and advocated that contractors be clas-
sified according to financial responsibility and bus-
iness experience as a means of contributing to
the welfare alike of the public and the contract-

ing profession. The points of view, respectively,
of the head of a large construction company and
the editor of a magazine appear to E. T. Thurston,
a writer, to involve a certain lack of appreciation
of the basis of the building business. In this

Mr. Thurston is prompted to offer the following
remarks:

Ever contractor invited to bid on a job has

the right to expect an equal chance with every
other contractor. This necessarily involves (1)
absence of prejudice on the part of the owner and

(2) identical terms and conditions for all bidders.
It is the private owner’s privilege to include or

exclude bidders at will, but some general, im-

partial way of selecting desirable bidders must

govern public work. In either case the fact that

a contractor is officially invited or permitted to

bid should be considered prima facie evidence of
his desirability as contractor for the work from
the standpoint of the owner. This means no less

than that the lowest regular bidder is entitled to

the award of the work, provided, of course, he

be able to qualify by signing a proper contract

and furnishing the necessary bond or other se-

curity. Any owner, having received competitive
bids, who refuses to award the contract to the low-

est bidder competent and willing to qualify as

such is guilty of misrepresentation and fraud,
unless the aforesaid low bidder is given suitable

compensation for his estimate.

Having disposed of the ethical fundamentals,
let us consider how bidders may he intelligently
selected:

For public work, it is submitted that the only
measurable responsibility is financial responsibili-
ty, whereas for private work the personal ele-

ment and the matter of professional and business

reputation may properly be considered as even

more important than large material resources.

In fairness, we see no escape from the universal

practice of insuring the responsibility of a bid-

der on public work by requiring of him a bidder’s

bond or a certified check. If previous experience
with a proposed bidder has resulted in prejudice
against him on the part of the public body, the

public should have the same authority to refuse

him the privilege of bidding as to refuse to award

him the contract if his hid is low, and the former

procedure would surely be more ethical than the

latter.
There arc various sources of information

available to the private owner for the determina-

tion of the responsibility and desirability of any

contractor whom he may have under considera-

tion as a bidder; such as his architect or engineer
and his banker. Owners and their architects and

engineers should be made to realize that they may

not invite and receive competitive bids from con-

tractors without obliging themselves to award

the work to the contractor submitting the lowest

regular bid. By “regular bid” is meant one in

strict conformity with the specifications and the

call for bids.

The writer sees no merit in the suggestion
that contractors be classified according to years

of experience and gross annual business. Large

personal assets or sheer luck may enable a poor,

inefficient contractor to continue in business

many years and to carry out successfully, from

the owners’ standpoint, a large volume of work,
whereas limited assets or misfortune may serious-

ly hamper the business of the most efficient con-

tractor. In general, if a contractor pays his bills,
no other assumption is warranted than that his

business is a financial success. Responsibility is

ability and willingness to meet one’s obligations.
From the layman’s standpoint these obligations
are in fact exclusively financial. Every contrac-

tor knows that years of experience alone will

never make a high-grade contractor. Ability,

intelligence and integrity are also needed. Every
contractor also knows that no amount of ability
is absolute assurance against error m estimate

and bid. Furthermore, every nusiness man

knows that personal endorsements as to moral

responsibility and capability are themselves in

general irresponsible and as unreliable as they are

easy to get. Many years of membership in the

American Society of Civil Engineers has convinc-

ed the writer that such membership has little in-

fluence in securing commissions from laymen;
much less influence has one’s relative classifica-

tion therein.

Securing business on a profitable basis is pure-

ly a matter of salesmanship, no matter what the

line. The keenest, most experienced business

man and the most timid, unsophisticated member

of society alike capitulate to the clever salesman.

It appears to the writer that contractors give
too much attention to the matter of interest and

convenience of the owner, who would be more

safely left to his own devices.



Standard Directory American Architects
(Continued each month until completed)

ALABAMA.
AUBURN—

Biggin, Frederic.
BIRMINGHAM—

Breeding, H. D., Watts Bldg.
Brodie, T. L. (Church Work), Jefferson Co.

Bank Bldg.
Greene, J. E. (Church Work), 1204 13th

Ave. N.
King & Burnham, Jefferson Co. Bk. Bldg.
Knight, Eugene H., 1607 Empire Bidg.
Maddox, J. M., Gate City Rd.
Martin, Hugh, Title Guaranty Bldg.
Mewhinney, Woodward Bldg.
Miller, J. A., Title Guarantee Bldg.
Rayfield, W. A. & Go. 105 Ist Ave. S.
R.nger, J. G., 1118 Princeton Ave.
Warren, W. T., Empire Bldg.
Welton, Wm. Leslie, Am. Trust & Savings

Bank Bldg.
Wliee.ock, H. 8., Steiner Bldg.
W " D 0., Title Guarantee Bldg.

HUNTSVILLE—
T ov» Edgar L.

MOBILE—
Dowey. Alois H., 11l S. Franklin.
Hutchisson, C. L. Emanuel Bldg.
Rogers Geo. B. Van Antwerp Bldg.

MONTGOMERY—
Ausfeld Fred’k, Bell Bldg.
Galliher, C. F., First Nat. Bank Bldg.
Lockwood, Frank. 121 Adams.
O v

o ft Conner, Vandiver Bldg.
Smith & Carter, 21 Dexter Ave.

TUSCALOOSA—
Ayres, C. M.

ARKANSAS.
FORT SMITH—

Chisholm, A. C., 801 Garrison Ave.
Klingensmith, A., Merchants’ Nat’l Bank

Bldg.
HO. Sr’RINGS—

Beaty, C. N.
Hart, Frank J. W.
Horn, J. G.

JONESBORO—
Mit hell T. Edison.

LITTLE ROCK—
Almond, John Parks.
Bla sdell, Frank M.
Bliss, J. H.
Dill, Wm.
Lawson & Wittenberg.
G'bb Frank W. & Co.
Mann & Stern.
Sanders & Ginocchio.
Thompson ft Harding.
Watts, Charles.

PINE BLUFF—
Seli”-man. Mitchell.

TEXARKANA—
Moore. Stewart.
Witt, Seibert & Co.

DELAWARE.
DOVER—

Hirons, J. A.
GEORGETOWN—

Jones, Char es R.
WILMINGTON—

Brinekloe & Co., sth & Shipley.
Brown ft Whiteside, Du Pont Bldg.
Cloud, Newton H., 2627 W. 18th.
Hanse, Wallace E., 204 W. 24th.
Kennedy, John J., Ford Bldg.
May, Edward C., Du Pont Bldg.
Rhodes A. Edward, Masonic Temple.
Rice, Edw. L., Jr., 815 Market.
Rogers, Laussat R., 911 Market.
Thompson, Jno. D., Jr., Ford Bldg.
Tindall, Roscoe C., 914 Orange.

DISTRICT OF COLUMBIA.
WASHINGTON—

Adams, Percy C., Woodward Bldg.
American Institute of Architects, New York

Ave.
Atkn.son, A. S. J., 3801 Macomb, N. W.
Atkinson, R. 8., 818 Conn. Ave., N. W.
Ba dwln, Frank 0., 816 Conn. Ave., N. W.
Beaux-Arts Atelier, 1504 H., N. W.
Boal, Theo. D., 1712 H., N. W.
Breuninger, 11. L„ Colorado Bidg.
Brink. E. P. & Son (& Builders), 817 11th,

N. W.
Brooke. Fred'd H., 1218 Connecticut Ave.
Brown, 8., 806 17th, N. W.
Brown, Glen, 806 17th, N. W.
Brown, Ward, 1725 H., N. W.
Clark, Appleton P„ Jr., 816 14th, N. W.
Cooper. George S., 1313 N. Y. Ave., N. W.
Cooper, Jas. E,. District Nat’l Bank.
Cunningham, H. F., 1742 M., N. W.
Cutler & Woodbridge, 13th & N. Y. Ave.,

N. W.
De Sibour. Jules H.. Hibbs Bldg.
Deming, W. 1., 808 176b.

Diamond, 1., 504 E., N. W.
Donn & Deming, 808 17th, N. W.
Donn, J. M., 1742 M., N. W.
Puz S muus, a. isurch, Colorado Bldg.
Fleming, Wm. H. Irwin, 1504 H., N. W.

Gay, Chas. M., 1729 P., N. W.
Geare, R. W,, Woodward Bldg.
Gregg, Chas., 1320 N. Y., Ave., N. W.
Gregg & Leisenr.ng, 1320 New Ave., N. W.

Grimm, Nicholas R., McLeon Bldg.
Guss, Walter G., Maryland Bidg.
Harding, C. S., 729 15th, N. W.

Harris, A. L., Wilkins, Bldg.
Hatton & Co., 1200 U., N. W.

Heister, M., Union Sav. Banks Bldg.
Hornblower & Marshall, Wilkins Bldg.
Julien, P. M., New Corn’l Bank Bldg.
Kendall & Smith, Southern Bldg.
Leisenring, L. M., 1320 N. Y. Ave., N. W.
Lepley, Matthew G., 3509 New Hampshire

Ave.
Ly es J. E„ 734 Bth, N. W.
Marsh & Peter, 520 13th ,N. W.
Marsih, W. J., 520 13th, N. W.
Marshall, James Rush, Wilkins Bldg.
Meyers, B. Frank, 1033 Pack Road.
Milburn, Heister & Co., Union Sav. Bank

Bldg.
Miller, Otho, Harvey, McLachlen Bldg.
Moore, M. F., Colorado Bldg.
Moss, L. R„ 901 20th, N. W.
Mul ett, A. B. & Co., Union Trust Bldg.
Murphy & Olmstead, 1413 H., N. W.
Olmsted, W. 8., 1413 H„ N. W.
Peaslee, Horace W., 1504 H., N. W.
Peter. W. G„ 520 13th, N. W.
Pierson. F. G., Wash. Loan & Trust Bldg.
Poole, T. H. & Co. Colorado Bldg.
Pyle, Fred’k 8., Evans Bldg.
Reynolds & Reynolds, 748 Lament, N. W.

Russell, Lewis H., 3916 N. H. Ave., N. W.
Santmvers, Geo. T., 921% N. Y. Ave.,

N. W.
Schneider, Ferd. T., 1314 F., N. W.
Simmons, B. Stanley, District National

Bank Bldg.
Smith, D. L., Union Trust Bldg.
Smith, Marshall J., Colorado Bldg.
Sonnemann, Alex H., 2400 16th.

Speiden & Speiden, 1403 N. Y. Ave., N. W.
Supervising Architect, U. S. Treasury An-

nex.

Talbott, Wm. R., 1314 F„ N. W.
Totten, G. Oakley, Jr., 808 17tthi, N. W.
Upman, Frank, Woodward Bldg.
Vogt, Oscar G., Home Life Bldg.
Waggaman. Clark, 1742 M.
Wagner, Wm. F., 1330 13th, N. W.
Wen'g, Julius, 721 10th, N. W.
West, Cloughton, Homer Bldg.
White, F. R., 1314 F„ N. W.
Wh’te, J. G., 818 Conn. Ave., N. W.
Wilson & Hamilton, Wash. Ln. & Tr. Bldg.
Wood, Waddy 8., 816 Conn. Ave., N. W.
Wyeth, Nathan C., 1517 H„ N. W.

FLORIDA
Registered Resident Architects in Florida.

Adams. F. 0., Jr., Tampa.
Alfred. W W.. Pensacola.
Armsby, Chas. L„ Eustis.
Avery, Lester, Clearwater.
Ballard, Agnes, W. Palm Beach.
Benjamin, R. A., Jacksonville (Greeley &

Benjamin).
Beujam.n. M. E., St. Petersburg.
Bigger, John W.. West Tampa.
Bodine. F. V., Orlando.
Bonfoey, B. C.. Tampa.
Bryan T. M.. Gainesville.
Buckley. Aslbburv W., Miami.
Ca ;

rns John, DeLand.
Carr W H St. Petersburg.
Childs. G. Sherman, Lake Worth.
Cole, A N . Jacksonville.
Curtis F M Tamr>a.

Davison. C M Miami.
DeGarmo. W. C., Miami.
Dozier H»nrietta C Jacksonville.
Durvont. H H.. St. Petersburg.
Eokler. W. B„ W. Palm Beadh.
Ehmann. E A Jacksonville (Geo. O.

Holmes & E. A. Ehmann.
Ell.ott, M. Leo, Tampa.
Ernst, Erich 8., Miami.
Espedahl, Jacob, Daytona.
Feltham George. St. Petersburg.
Ferdon, Edgar, St. Petersburg.
Fink, H. Geo.. Miami.
Fort, L. A., Tampa.
Frederic, W. C., Pensacola.
Fuquay, D. F., Daytona Beach (Fuquay &

Gheen).
Gambier. Richard 8., Tampa.
Geiger, August, Miami.
Gheen, F. D., Daytona Beach (Fuquay &

Gheen).
Gove, S. H., Daytona.

Greeley, Mellen C., Jacksonville (Greeley
& Benjamin).

Hall, ±l. N., Sarasota.
Hampton, Martin L.
Hawkins, J. H. W., Jacksonville.
Henderich, Fred A., St. Augustine.
Hey, Henry T., Pensacola.
H.lburn, Geo. N., Tampa.
Hollingsworth, F. A., St. Augustine.
Holmes, Geo. 0., Jacksonvi.le ( Geo. O.

Holmes & E. A. Ehmann).
Holmes, Rutledge, Jacksonville.
James, Fred J., Tampa.
Johnson, A. H., Tampa.
Kennard, F. J., Tampa.
King, Murray S., Orlando.
Kitcheil, Bruce P., W. Palm Beach.
Klutho, H. J., Jacksonville.
Krug, Geo. Edw. Orlando.
LaPointe, Henry, Miami.
Lewis, E. A. Miami.
MacDonough, A. J., Kissimmee.
MacDonough, G. M., Jacwsonville.
MacKay, Geo., Ocala.
Man ey, Marion 1., Miami.
Mark, V. Earl,> Jacksonville (Mark &

Sheftall).
Marsh, W. Mulford, Jacksonville Marsh &

Saxelbye).
Mayer, Gordon E., Miami.
McCarreil, Henry, Lawe Wales.
McClarren, S. T., St. Petersburg.
Mizner, Addison, Palm Beach.
Mougihjton, Elton J., Ocala.
Mundy, H. M., Miami.
Newell, Frank V., Miami.
Nolan, E. A., Miami.

Ohlhaber, William, W. Palm Beach.
Park, Linus H., Avon Park.
Parslow, F. D., Tampa.
Patterson, L. R. Miami.
Pfeoffer, Geo. L., Lemon City.
Poteet, A. J., Lakeland.
Powell, Jefferson D., Jacksonville.
Price, A. C., New Smyrna.
O’Reilly, Gerald J., Miami.
Reimert, R. R., Jr., Miami.
Rogers, John A., Daytona.
Rose, Albert E., Lakeland.
Rummell, Richard W., Jr., Courtenay.
Ryan, Ida Annah, Orlando.
Saxelbye, H. F., Jacksonville (Marsh &

Saxelbye).
Sculthorpe, John A., Miami.
Sheftall, Lee Roy, Jacksonville (Mark &

Sheftall).
Shul., Wm. S., St. Petersburg.
Stewart, Geo. W., St. Petersburg.
Swarz, August, Pensacola.
Talley W. 8., Jacksonville.
Trimble, F. H., Orlando.
Walsh, Jas. R., Jacksonville.
Welch, S. J., Pensacila.
Wendell, Herman E., St. Petersburg.
Willis, Walker D., Pensacola.
Williams, Arthur L.. Tavares.
Williams, Owen J., W. Palm Beach.
Wyeth, M. S., Palm Beach.
Winn, Frank A., Jr., Tampa.

Registered Non-Resident Architects in
Florida.

Baldwin, James J., Anderson, S. C.
Bencker, Ralph 8., Philadelphia, Pa.

Bencker, Ralph 8., Philadelphia, Pa.
(McLanahan & Bencker).

Burrows, P. T., Davenport, la. (Temple &
Burrows).

Brodie, T. L., Birmingham, Ala.
Chance, Geo. Whitefield New York, N. Y.
Clarke. A. 0., Rogers, Ark.
Corbusier, J. W. C., Cleveland, Ohio.
Donnelly, Dudley St. C., New London,

Conn.
Edwards. W. A., Atlanta, Ga. ((Edwards

& Say ward).
Elliott, J. 8., Pittsburgh, Pa. (Kiehnel &

El'iott).
Fr'ehling, Walter. Altoona. Pa.
Garfield, Abram. C’eveland, Oh’o.
Humphrey. J. C., Buffalo, N. Y.
Hunt R. H., Chattanooga, Tenn.
Hunter. Edgar 0., Indianapolis, Ind. (Ru-

bnsh ft Hunter).
Hutton, L. P., New York, N. Y.
Ingle, John W., New York, N. Y.
Ittner, Wm. 8., St. Louis, Mo.
Jonsberg, Prank F., Boston, Mass.
Kiehnel, R., Pittsburgh, Pa. (Kiehntl &

Elliott).
Lynch. H. H. H., St. Louis, Mo. (J. Hal

Lynch & Son).
Lynch, J. Hal, St. Louis, Mo. (J. Hal

Lynch & Son.
Mackenzie, Clinton, New York, N. Y.
McGuire. Wm. E., Indianapolis, Ind. (Mc-

Guire & Shook).
McLanahan, M. Hawley, Philadelphia, Pa.



(McLanahan & Benckev).
Meade, Frank 8., Cleveland, Ohio.

MiChell, Nolan, D., Washington, 1). C.

Mowbray, L. M., New Pork, N. Y. (Mow-
bray & Uffinger).

Nieder, Chas. P., Oklahoma City, Okla.
Perring, H. G., Baltimore, Md.

Preacher, G. Lloyd, Augusta, Ga.

Ritchie, James N., Boston, Mass.
Robinson, Arthur N., Atlanta, Ga.
Rubush, Preston C., Indianapolis, Ind.

(Rubusia & Hunter).
Sayward, Wm. J., Atlanta, Ga. (Edwards

& Sayward).
Shook, Wilbur 8., Indianapolis, Ind. (Mc-

Guire & Shook).
Simpson, John T., Newark, N. J.
Smith, Thos. W., Columbus, Ga.

Temple, Seth J., Davenport, lowa.
Trumbauer, Horace, Philadelphia, Pa.
Uffinger. J. M., New York, N. Y. (Mow

bray & Uffinger).
Vosbury cdias. Ed.. Binghamton. N. Y.
Walker. W. Leslie. New York, N. Y.

NORTH CAROLINA.
ASHEVILLE—

Davis, T. E.

East, Wm. J.
Lord Wm. Henry.
Parker, Chas. N. Electrical Blgd.
Smith & Carrier.

CHARLOTTE—

Asbury, Louis H.

Biberstein, R. C. (Mill Arch. & Eng.)
Bo»foey, F. L.

Gordon, Franklin.
Hook, Chas. C.
Hunter, L. L.
McMichael, J. M.

Peeps, Wm. H.
Rogers, W. G.
Lee & Turnbull.

DURHAM—
Linth'cum, H.ll C.
Rose & Rose.

ELIZABETH CITY—

Kramer, J. B.

FAYETTEVILLE—
Thain, T. T.

GOLDSBORO—
Boney, Leslie N.

GREENSBORO—

Armfield, G. W.
Barton, Harry.
Brewer, W. L.

Weston, F. A.

HENDERSONVILLE—
Stillwell, Erie G.

HICKORY—

Herman, Q. E.

LEAKSVILLE—
Hopper, James C.

LOUISBURG
Davis, M. Stuart.

LUMBERTON—

Russell, J. M.
MeIVER

Moorefield, J. Frank.
MT. GILEAD—

Haywood, Wm. T.
NEWBERN—

Simpson, H. W.
RALEIGH—

Briggs, Jno. D.
Keller, H. P. S.
Kennedy, J. M.
Salter, J. A.
Simpson, Frank B.

ROCKY MOUNT—
Perry, Samuel E.
Stout, Jno. C.

SALISBURY—
Ramsev John E.

SOUTHPORT—
Rapidevea. Geo. W.

WASHINGTON—
Miller, C. 0.

WILMINGTON—
Bonitz Henrv E.

WILSON—
Benton & Benton.
Moore, S. B.

WINSTON-SALEM—
Hendricks, G. C.
Humphreys, C. Gilbert.
Keeney, H. M.

Northrup, W. C.
Macklin, H.
Paw, C. R.

SOUTH CAROLINA.
ANDERSON—

Baldwin, J. J.
Casey & Fant.
Sayre C. Gadsden.

BENNETTSVILLE
Harrell. H. D

CAMDEN—
Mitcham. R. W.

CHARLESTON—
Benson & Parbot
flyer, David B.

Newcomer, John D.
S;mons & Lapham.
Todd & Forgarty.

CLEMSON COLLEGE—
Lee, R. E.
Hemphill, J. C.

COLUMBIA—
Hamby, A. W.
Johnson, C. H.
Lafaye & Lafaye.
Sams, J. H.
Urquhart, J. B.
Wi.son, Chas. C.

FLORENCE—
Harper. W. D.

FORT MILL—
White Hugh E., Esq.

GREENVILLE—
Cunningham, F. H.
Jones, H. O.
Mart.n & Ward.

S’rrine, J. E. (Textile Mill Architect &
Eng.)

LeGrand, L.
GREENWOOD—

Cothran. Thos. W.

ROCK HILL—
Gilchrist. A. D.
Starr, Julian S.
Walker. N. Gaillard.

SPARTANBURG—

Collins, J. Frank.
Tinsley, S. P.

SUMTER—

Johnson, J. H.

TENNESSEE.
BRISTOL—

Burnett & Burnett.
Browne, T. S.
Doriot, H.
Kearfoot. Clarence B.

CHATTANOOGA—
A sop, J D., James Bldg.
Barnwell & Barnwell, Hamilton Nat’l Bank

Bldg.
Bearden, C. E., First Nat’l Bank Bldg.
Carlton. Chas. W.
De Kalb, W. M., James Bldg.
Hunt, R. H., James Bldg.
Jones, C T.. James Bldg.
Sears, W. H., James Bldg.
Stroop, D. V., James Bldg.
Wester, Miss C. J., James Bldg.

CLARKSVILLE—

Ritter, H. W. Co.
Sm-th, G. Tandy, Jr.

FRANKLIN—
Williams, G.

JACKSON—

Heavner, R. A.
Owen, W. C.

JOHNSON CITY—
Beeson, D. R.

Mitchell, C. G.

KNOXVILLE—
Barber & McMurray.
Baumann, Albert B.
Gred.g, Albert E.
Manley & Young.
Parmelee M. E. & Son.

Ryno, John H.
Waters, L. 0.

MEMPHIS—
Awsumb, George, Union & Planters’ Bank

Bldg.
Bliss, Jas. H. & Son, Randolph Bldg.
Mahan & Broadwell. American Bank Bldg.
Deas, Chas., Goodwyn Institute Bldg.
Jones & Furbringer, Porter Bldg.
Hanker & Cairns. Madison Bldg.
Lester, W. C., Madison Bldg.
Mann & Gattling, Madison Bldg.
McGee, Hubert T., Madison Bldg.
Pfeil, C. 0.. Union & Planters’ Bank Bldg.
Regan & Weller, Bank of Commerce and

Trust Co., Bldg.
Spencer, R. 8., Goodwyn Institute.
Weigel, S. J., Central State Natl’ Bank

Bldg.
Sieg & Mandeville, Randolph Bldg.

MURFREESBORO—

Bell, W. R., Jr.
NASHVILLE—

Asmus & Clark, 634 Stahlman Bldg.
Colley, C. K., 4th & Ist Bank Bldg.
Dougherty & Gardner, 934 Stahlman Bldg.

Ferguson, Chas. A., 63 Arcade.

Frahn, Harry J., 515-17 Ind. Life Bldg.
Hart, Russell E., 34 Watkins Inst. Bldg.
Nevins, Geo. D., 34 Watkins Inst. Bldg.
Hibbs, H. C., 412 4th & Ist Bank Bldg.
Marr & Holman, 701 Stahlman Bldg.
Geo. C. Norton, 1118-19 Ind. Life Bldg.
Southgate, Donald W., 402 Presbyterian

Bldg.
Waller, Geo. D„ Ind. Life Bldg.

SOUTH PITTSBURG—

Patton. R. B.
UNION CITY—

Taylor, H. P.

TEXAS.
AMARILLA—

Berry, J. 0.

Kauiman, W. R.
Smith & Towns.
Parker & rtittenberry.
Coriander, G. C.

ARLINGTON—

Nelson, S.
AUSTIN—

Anurewarflba, John, 921% Congress Avfe.

Endress & Watkin, Littlefield B.dg.

Gideon, Samuel Edward, University of Tex-

as, Dept. Architecture.
Iredell, Leslie N., Littlefield Bldg.
Ketchum, W. E., Littlefield Bldg.
Kre.lis.e. Edwin C., Scarborough Bldg.
Kuehne, Chasey & Geisecke, Littlefield

Bldg.
Page, C. H. & Bro., Austin Nat’l Bank.

Thomas, Roy, L., Scarborough Bldg.
Walsh, Dennis, R., Littlefield Bidg.
Watson, A. 0., E. 6th & Brazos.

BAY CITY—

Large, J. E.

BEAUMONT—

Babin, A.
Beck, Jos. C.
Cooke & Co.

Logan, C. A.
Mauer-Knoblock-Simank.
Steinman, F. W.

BROWNWOOD—

Mount, Henry.
COLLEGE STATION—

Adelsperger, Rolland.
CORPUS CHRISTI—

Dale, Guy.
CORSICANA—

Blanding, H. 0.
DALLAS—

& Whitson, S. W. Life Bldg.
Benjamin & Prince, 2003% Main St.

Bochinell, J. L„ 1005% Main St.

Bulger, C. W. & Son, Praetorian Bldg.
Davis, Elmer Eugene, Dal. Co. St. Bank

Bldg.
DeWitt, Roscoe P., S. W. Life Bldg.
Flint, Lester N., Andrews Bldg.

Fooshe, Marion F., Dal. Co. St. Bank Bldg.

Gailbra.th, T. J., Slaughter Bldg.
Greene, Herbert M. Co., N. Texas Bldg.
Hunt, R. H. & Co., S. W. Life Bldg.
Horn, Auton F., Jr., Andrews Bldg.
Lang & Witchell, Amer. Exch. Bank Bldg.
Leinbach, C. H., Deere Bldg.
Overbeck, H. A., Deere Bldg.
Overbeck, J. Ed, 1209% Main St.
Robertson & Griensenbeck, S. W. Life Bldg.
Sites, C. P., S. W. Life B.dg.
Thomson, H. 8., S. W. Life Bldg.
Woerner, F. J., Sumpter Bldg.

EL PASO—

Beutel, H. M., First Nat’l Bank Bldg.

Fritch, Alfred R., Trust Bldg.
Kneezel, Edward, State Nat’l Bank Bldg.

Krause, Ernest, 906 N. Stanton.
Leech, Austin, 214% Texas.

McGee, Percy, Jr., Mills Bldg.

McKee, J. S., 815 E. San Antonio.
Patton, S. E„ 3520 Douglas.
Thorman, O. H. & Co., Ist Nat’l Bank Bldg
Trost & Trost, Mills Bldg.

FORT WORTH—

Allen, Chas. F., 209% W. Bth.

Beshgetoormn, Harry J., Dan Waggoner

Bldg.
Clarkson & Gaines, Ist Nat’l Bank Bldg.
Harvin & White, Texas State Bank Bldg.
Hyder, Elton M., W. T. Waggoner Bldg.
Meador, W. C., 808% Houston.
Nicolais, R. A., Ft. Worth Nat’l Bank Bldg.
Pelich, J. R., W. T. Waggoner Bldg.
Pollard, Jno. J. & Co., Ft. Worth Nat’l

Bank Bldg.
Sanguinette & Staats, Ist Nat’l Bank Bldg.

Singleton, Frank J., Cont. Bank Bldg.
Van Slyke & Woodruff, Reynolds Bldg.
Weinman, L. 8., Texas St. Bank Bldg.
Yorty, Geo. H., 114 Lipscomb.
Zihlman. Ad. J., Burton Bldg.

GAINESVILLE—

Garrett, J. G. & Son.

GALVESTON—

McKenzie, Donald N., 2107% Post Office.

Mudrak, R.
Smith, W. J.
Stowe & Stowe, 309% 22d.

GREENVILLE—

Kilmer, Roy.
Lindsey, Geo.

Macklin, H. B.
Ragsdale, W. R.

HOUSTON—

Briscoe, B. P., Carter Bldg.
Delisle, Adrien, Levy Bldg.
Finger & Bailey, Kr-ss Bldg.
Finn, Alfred G., 716% Main.
Jones & Tabor, Binz Bldg.
Rerehn, Olee J., Light & Power Co. Bldg.
Rue, F. E., 1610 Alamo.
Sanguinett, Staats & Gottlieb, First Nat’l
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Uniform Contract Form for the Heating Contrac
tor.

The uniform contract form for heating con-

tractors is a recent product of the Trade Exten-

sion Bureau in its nation-wide campaign for

standardization of methods and for improvements
of business in the heating trade. The Bureau’s

explanation of this new form is given in the fol-

lowing reprint from its Monthly Service Bulletin:

“This form carries with it all of the conditions
and is recommended as adopted by the Heating
and Piping Contractors’ National Association.
Much credit is due that organization, for the

major portion of the conditions and terms in-

cluded in the contract form herewith produced.
“The Bureau recommends that over printing

on these contracts he eliminated. That is, it is

our opinion that the heating contractor will have
less dilhculty in getting signatures to this con-

tract, if his own name, or his firm’s name is

eliminated from the top.
“Printed in the form recommended, the head-

ing would indicate that it is a ‘uniform contract
form’ adopted by a national organization and by
using a uniform contract of this character, the

average buyer will take it for granted that all of

the conditions printed on the back of the contract

are standard conditions and therefore accept
them without argument.”

On the reverse side of the form is printed the

set ot standard conditions. These forms are now

available on application to the Trade Extension

Bureau, Evansville, Ind. They are furnished in

pads of 50 sets (original and duplicate forms)
to the pad, at $1.25 per pad or $2.50 per hundred
sets. The Bureau requests that remittances ac-

company orders.

Wonderful Operations at Miami.

The Miami, Florida Herald says that “build-

ing operations in Miami for the four months are

wonderful.” The newspaper adds that new struc-

tures are to he seen in every direction and that

permits show that hundreds of thousands of dol-

lars are invested.” Withal, it is declared that the

“best months are to come.” The Herald’s story
is a general one, and does not go so much into

figures as details, showing that the work of con-

struction is general in that city and suburban

sections near. Hotels, apartment houses, business

blocks, stores, dwellings and bungalows and cot-

tages show in the records of new buildings, and

the activities appear to he increasing as the sum-

mer comes on. According to the Herald there is

much more in prospect for Miami during the

next few months.
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National Cement Company
MANUFACTURERS OF

High Grade Portland Cement

Output 50,000 barrels monthly.
No old contracts on our books,
hence prompt shipments.

SALES DEPARTMENT

Empire Bldg. - Biringham, Ala.

PLANT

Ragland - Alabama

SNEAD ARCHITECTURAL IRON WORKS
LOUISVILLE, KY.

Structural Steel and Ornamental Iron. Large
Stock of Standard and Bethlehem Shapes.

Immediate Shipments Plain or Fabricated Materials.

CONCRETE
Blocks, Bricks, Building Trim,

Posts, Ornamental

Work, etc.
WHEN FACED WITH

MICASPAR CRYSTALS

%

IS CHANGED INTO

SPARKLING GRANITE
BEAUTIFUL, ARTISTIC and EVERLASTING

Adds to your product a selling value five times greater than
the facing cost.

Made in six scientifically milled sizes, extremely hard, sharp
and free from dust. Insures strength and beauty. Booklet,
“Micaspar and How to Use It,” with free samples, mailed on

request.

Crown Point Spar Company, Inc.
101 Park Avenue, New York
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KIRKPATRICK SAND AND CEMENT CO.

BIRMINGHAM, ALABAMA

All Grades of Sand and Gravel for construction and

foundry purposes.

CAPACITY ONE HUNDRED CARS DAILY.

C. A. P. Turner, M. Am. Soc. C. E.

Consulting Engineer

816 Phoenix Bldg.,

MINNEAPOLIS, MINN.

Bridges, Buildings, Concrete-Steel

Construction.

ICMPim. ftfMTUtt mix '
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MR. CONTRACTOR!
With our experience we here present just what you have been

long looking for. That a mortar box built of No. 16 ga’vanized
stock and angle bound, heavy angles, in two sizes 8 and 9 feet

long. They are perfectly smooth inside and water-tight. We

manufacture WALL TIES in large quantities and can quote at-
tractive prices. Let us have your inquiries. Ask for Bulletin

100 R. It tells all about them.

EMPIRE METAL TANK WORKS, Shippers* EAST ROCHESTER, N. Y.

EAGLE “MIKADO” Pencil No. 174

V 7 * eagle MfKA ID© x n? 2 *

For Sale at your Dealer Made in five gradea

ASK FOR THE YELLOW PENCIL WITH THE RED BAND

EAGLE MIKADO

EAGLE PENCIL COMPANY, NEW YORK

COOK & LAURIE GRAVEL COMPANY

Capacity 15 Cars Per Day
Washed and Screened gravel and Sand for all purposes. Con-

crete Gravel, Roofing Gravel, Reinforced Concrete Gravel (thor-
oughly tested and proved superior to granite in fire resisting
qualities), Pea Gravel, Screened Sand, Concrete Sand, Marble
Sand (finest for sawing marble). Used throughout Georgia
and Alabama.

91/, Madison Ave. : MONTGOMERY, ALA.

GRAVEL PIT, COOK’S, ALA.

/

T/je

BADGER MIXERS
AND BADGER PAVERS

Badger No. 15 Overhead power short

wheel base—only live ft. A perfect
mixer for curbs, gutters, sidewalks,
foundations, construction work,
abutments, bridges, alley paving,
street and highway paving. One
Mixer for all jobs.

All steel construction, strong and

durable. Nothing to break and little
to wear out. Light weight. Always
dependable. Eight years of service

proves their success. The mixers for
the successful contractors.

A complete line of mixers.

Some desirable agency territory

still available

Miscef Line

15NO3 K&i-J hoe NO7 ■!) No9’ NO 11 N°

BADGER CONCRETE MIXER CO., 221 Grand Ave., Milwaukee, Wis.

Fox Bros. & Co., New York City. Our Export and New York Agents

No2]
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The BAUTE Automatic Tamper

will make 50% more blocks

a day with ease and is ad-

justable to any block ma-

chine on the market. It

works on the Ideal ma-

chine to perfection with an

attachment for making sec-

tional blocks. Price $76.50.
Patented June 30, 1914.

mm

Em

Baute Concrete Machinery Co.
BENTON HARBOR, MICH.

ROLLING
PARTITIONS

for

Hospitals, Schools, etc.
Wherever Division of
Rooms is Required. Also

STEEL SHUTTERS

for Windows, Doors,

Driveways, etc.

SWEDISH
VENETIAN BUND CO.

1265 Broadway, New York

Branches in
Principal Cities

THE STEPHENSON

Underground Garbage Receivers

The sanitary way to store garbage.
1 hat filthy garbage pail shows up again this Spring.

We have had fitteen years experience eliminating
them. 1 housands of satisfied customers appreciate
the change.

Our truck will wheel your ash barrel up or down

steps.
Our Spiral Truss Ash Barrel is lighter and stronger,

a real investment.
Send for catalogue on each. Goods sold direct.

Look for our Trade Marks.

C. H. STEPHENSON, Mfr.

31 Farrar St. LYNN, MASS.

We have molds for Vases, Flower Boxes,
Spindles, Caps, Bases, Sills, Lintels, Coping,
Lawn Seats, Pedestals, Columns, Bird baths,

Jardinieres, Ball molds,
Lighting Standards, Sun
dials, Pier blocks, in fact
a mold for every purpose.

Send for folder A.

Artisan Cement Mold Works
331 James St., ELKHART, IND.

tod

FORCONCRETE PERMANENCE

GIANT PORTLAND CEMENT

a

PORTLAND

wants energetic, wide-awake dealers. Drop us a card and we will tell you all

about our Cement.

GIANT PORTLAND CEMENT CO.
603-610 Pennsylvania Bldg.. 30 Church Street, 101 Milk Street

PHILADELPHIA NEW YORK BOSTON

Works at Egypt and Lesley, Pa., and Norfolk, Va.

This Vault Mold Will Save You Hundreds of Dollars
It Is Adjustable to Seven Sizes of Vault

■ .
...
.

ill
iff

You cannot make a success in the vault

business, if you can furnish only one size

of vault. The demand requires several

sizes.
The adjustable feature of the Automatic Mold

saves your buying a separate mold for every

size vault you have to make—the saving amounts

to hundreds of dollars. One Automatic Mold
makes seven standard vault sizes.

Let us send you complete description
of this mold and the vault it makes.

AUTOMATIC SEALING VAULT CO.
26 East River St., PERU, IND
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Hotchkiss Steel Forms

Use modern methods and save labor.

Use the Hotchkiss Steel Forms for Roadways,
curbs and gutters, ridge culverts and open sluiceways,
Concrete walls, Concrete fence posts, etc.

Curb and Gutters—same side-rails used as for curbs

or walks, Rails 4" to 12" wide.

Hotchkiss Metal Form Co.
3016 JARVIS STREET BINGHAMTON, N. Y.

EVERY BARREL DEPENDABLE EVERY BARREL GUARANTEED

For Every Class of Construction in the South

CLINCHFIELD Portland Cement
Is being used by the leading engineers and architects, city and county engineers, railroad engi-
neers, general contractors and the U. S. Government.
In every case where Clinchfield has been used it has met every test and has given complete satis-

faction.

Every thought of the manufacturing, technical and selling forces of the company is devoted solely
to studying the needs of cement users and dealers in the South.

The main sales and traffic offices of the company are located at the plant. This enables the man-

agers of these departments to give immediate attention to all orders received.

CLINCHFIELD PORTLAND CEMENT CORP., Office and Mills: KINGSPORT, TENN.

Force Feed Lubricating

Pumps
Low Water Alarms

Gauge Cocks

Hills-McCanna Company
153 W. Kinzie St., B CHICAGO

LIBERTY
The most desired and prized possession on earth,

are sometimes the alternates to be faced.

This is particularly true where sanitation is neglect-
ed epidemic among your employes brings business

congestion and consequent financial loss to your mill,
and death among your employes.

Equip your Standard Septic Outfits and liberty from

these dangers and responsibilities is yours.

Write for the proof—

Standard Cement Construction Co.

Wilmington, North Carolina.

General Office and Main Plant, Castle Hayne Road.

STOP Retracing Tracings by Hand

Blue Prints
Blue Line Prints

Negative and Positive
Black Prints
Photostat Prints
Photo Litho Prints

Full Line of

Drawing Materials.

American Blue

Let Us Make

Waterproof Duplicate
Tracings for You.

Quickly Made. Low Cost.

Ask for Samples and

Prices.

Print Paper Co.
Hairison 8600

Chicago, 111.

208 So. La Salle St.

Telephone
445 Plymouth Court,

Branches: 104 So. Michigan Ave.

ll®..

gft I [U t-SPU^:

TF you are in the

market for a Block
Machine or Mixer

send for our catalog;

we make a line of
machines that you
should investigate
before placing your
order; for variety of

product and quick-
ness of operation
they are unrivaled.

Wichita Concrete

Machinery Co.

232 North

Santa Fe Ave.

WICHITA, KAS.

Contractors’ Machinery.

Supplies and repairs. Steam and Gasoline

Engines. Boilers, Tanks, Stacks and Pipe.

Boiler-Flues. Fittings. Concrete bars and

Binders. Cham hoist. Rope. Cable and

Blocks. Barrows. Shovels. Beams.

Lombard IronWorks & Supply Co.

Augusta, Ga.
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SPURGEAR SPEED TRANSFORMERS
MADE IN ANY RATIO AND HORSE POWER TO SUIT YOUR REQUIREMENTS

WHY YOU NEED ONE

Safety First

Small Cost of Installing
Highest Efficiency
Not Affected by Dust or Grit

Oil Tight
Small Cost of Maintenance

No Noise

The Gears in this Transmission
are Hardened Steel

And Made for

Duty
We specialize on Hardened Steel Gears for all purposes and
make Cut Gears of all kinds up to 12 ft. diameter.

Send for valuable gear data book and price list. Catalog C. A,
No. 12.

FOOTE BROS. GEAR and MACHINE COMPANY
210 N. CARPENTER STREET : : : : : CHICAGO, ILL.

Continuous

BEAUTIFUL

DURABLE

9

XT.

4fti

FLEXO-CRETE
A new departure in Poured Concrete

Building Stone. Cast in

FLEXO Galvanized Steel Moulds
Economy—Speed— Durability and Beauty are four out-
standing features of the FLEXO-CRETE process. A
thousand beautiful faces can be obtained without additional
cost. These moulds are simple, substantial, easily handled,
self squaring. The resilient cores fall out when stone is re-

moved. All parts are interchangeable and cannot rust.

Write for Literature and Prices.

FLEXO CONCRETE MOULD CO.
Dearborn Bldg., CEDAR RAPIDS, lOWA
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For
50%

Build the Hollow Wall Way 50%

ifft

mmmm-

Like a thermos bottle—warmest
in winter—coolest in summer. Fire-

proof—everlasting.

Cheapest, best and most perfect
way known to the building world.

The reason the most wall can be built for
the least money with our forms is—because

they are STRONGEST—LIGHTEST-

SIMPLEST and MOST PERFECT, and

the price of a complete set can be saved on one

small job. Send for literature.

The Universal Cement Mold Co.

North Milwaukee Wisconsin

LOOK HERE!
The demand for Ohio Concrete

Roofing Tile is greater than ever this

year. The man who is equipped to meet

this demand in his locality will control

a highly profitable and clean cut busi-

ness of his own.

A single 2 machine unit of Ohio Tile

Machines will manufacture all the reg-

ular and special shapes required for any

roof,—and with a net profit of over $5O

a day for you!

Write at once if you want informa-

tion.

CTki OHIO TILE
MACHINERY'S

WILLOUGHBY, OHIO

(Near Cleveland)

Faster

Discharging
Concrete

Mixers
FOUR BIG

1920 FEATURES
THAT OVER-
COME “HIGH

WAGE” PROB-

LEM.

FASTER CHARGING—

Large drum openings—non-

choking hoppers that are sleep enough to dump self
without pounding.

FASTER DISCHARGING—7 to 15 second discharge
through patented action—every bucket discharges—
easy to clean.

BROKEN GEARS AND LOOSE CHAINS ELIMIN-
ATED—SteeI roller pinion drive runs smoother—

quieter and saves power—tooth replaced in 4 min-

utes without taking pinion off shaft.

BEARINGS GUARANTEED FOR LIFE! OF MIXER

Hyatt Roller Bearings—save 17% power—7o%
of oil.

Built in sizes to fit all jobs; '/ 2 , 1,2, 3, 4 Bag Ca-

pacities; Gas, Steam, Electric.

$325.00 Buys Our % Bag Low Charger
WITH NOVO ENGINE

mmOne of the many real bargains in our big catalog.

CONTRACTORS’
Ik

_

HOISTS
With Hyatt Roller

Bearings

BOSS
GASOLINE
ELECTRIC

HOISTS
Commands the Largest Sales
of any Gasoline Hoist. Over

twenty car loads sold in one

order shipped to France.

Widely used for MATERIAL ELEVATORS,
PILE DRIVING, EXCAVATING, DRAG

LINES, CONCRETE TOWERS, GENERAL
CONSTRUCTION WORK.

BUILT IN 7 SlZES—Single or Double Drum—Re-
versing or Two Speed if Wanted.

IQ9U Foafiiroc S.F.K.BaII Bearing Thrusts-
ItdIUIKS Hyatt Roller Bearing. Ma-

chine Cut Steel Engine Pinions. Steel Frames.

The Nation’s
Price Maker

1 jn Construction

\ Machinery
■1

:

afij
Write for Your Copy Today

and New 1920 Prices and Terms.

Uk American Gemenl Machine Ca Inc
Keokuk lowa
(W 30QQ00 HR ELECT*1C CTTY

j

Branch Offices, Warehouses in All Principal Cities

m
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Concrete Septic Tanks
—an Independent Business

Install Sanitary Septic-Tanks. Every home outside

of a sanitary sewer district needs it. A one piece

Tank Installed in Place; Self-Cleaning Vault. No

Chemicals. Large profits, quick returns. Every cus-

tomer advertises the Septic Tank for you. Anly a

small investment required. Patented by

M. J. GRIFFITH, Inventor

Office 313 E. Tus. Ave., Barberton, Ohio

For Ornamental Concrete Work, Granolithic

Floors, Sidewalks, Blocks, Sewer and

Culvert Pipe and Heavy Concrete

THE RELIANCE ADJUSTABLE CRUSHER
Will produce Fine or Coarse material at will

SO FINE

85% will pass through 10 mesh screen

OR COARSE

enough for the heaviest concrete work

UNIVERSAL ROAD MACHINERY COMPANY
KINGSTON, N. Y.

MONARCH—
King of Block Machines

„
Wide

6"

12

1

Notice the Wide Range of

AdjustmentI

This means that the

Monarch wil make any size
block you may want from
silo blocks to foundation

stones, imple, strong in-
expensive. This is the
machine for your equip-
ment.

ARE YOU INTERESTED?

Then send a post

|6'-'■ ‘OW,“B card asking for com-

Lonft j *i plete information and
catalog.

Republic Iron Works

Tecumseh, Mich.

PATENTED

axiirg slhJj• i
sj==

MAKE

BRICK
Make your own concrete brick. Keep you men busy
at odd times. Help meet the pay roll with the profits on

The Little Giant
BRICK MACHINE

It makes good, strong, dense brick and saves one-fifth of

the material. No pallets required. Discharge the product
onto any level surface. The price of the machine will

surprise you.

La Grange Specialty Co., La Grange, Ind.

BRYAN ELECTRIC CO.
58 EDGEWOOD AVENUE, ATLANTA, GA.

Electric Light, Power, Telephone and

Bell Wiring for Residence, Stores

and Factores.

<43

§s^

MOTORS RENTED

Ivy 1788-179

Estimates Furnished

Rewinding For Motors, Generators

All kinds of new and used Electrical

Machinery bought, sold and

exchanged.

ALL KINDS ot ELECTRICAL WORK

TELEPHONE YOUR WANTS

LOCAL AND LONG DISTANCE
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SINGER CHIMNEY CO.
(Not Inc.)

Engineers and Builders of

Radial Brick Common Brick Reinforced

Concrete

CHIMNEYS

Home Office: CHICAGO, ILL., 2842 Southport

ST. LOUIS, MO., 1906-12 Pine St.

MILWAUKEE, WIS., 631 M. & M. Bank Bldg.

MINNEAPOLIS, MINN., Metropolitan Life Bldg.

THE POLK SYSTEM

All Steel Machines for all kinds of

Circular Concrete Construction
We Contract Grain Storages.

Polk Genung Polk Company
521 Occidental Bldg., Fort Branch

INDIANAPOLIS, IND. INDIANA

DERRICKS
STEEL and TIMBER

Travelers—Derrick Irons and Fittings

—FULL CIRCLE CRANES—

Terry Manufacturing Co.
Grand Central Terminal

NEW YORK CITY

Works: Cable:

Harrison, N. J. Terryco New York

Successors to the Manufacturing Department of

Terry & Tench, Inc., Builders for 20 years of

the highest type of Derricks and Cranes.

—“EQUIPMENT THAT LASTS”—

3.4*5

Hydro-Stone
THE CONCRETE BUILDING UNIT which meets the

architectural dictates, the engineering necessities and

construction requirements of any type of structure.

Merit proved and market already made.

Machinery operates rapidly and produces large prof-

itable output. A real, business man’s business.

Ask us.

HYDRO-STONE CO.

15 EAST VAN BUREN ST. CHICAGO, ILL.
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FAMOUS SHARPE MORTAR MIXER
Mixes Mortar, Plaster, Cement, Fire Clay or Concrete.

Will Supply 50 to 75 Bricklayer*.

Belt Pulleys to Operate Other

Machinery.

Run for 30 cents per day.
The Result of 20 Year*

Experience.

AGENTS WANTED.

Commonwealth Motors Company,
CHICAGO, ILLS.

B,'S’
mi

souther*
*>STATES^
PORTLAND

CEMENT

%tmaRSj^

Southern States Portland Cement
We produce only one grade —THE HIGHEST

ALWAYS UNIFORM

LET US QUOTE YOU

Southern States Portland Cement Co. Office and Mills

ROCKMART, GEORGIA
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THE CINCINNATI

IRON AND STEEL

COMPANY

CINCINNATI, U. S. A.

Offers

CISCO

Service

To All Users of

IRON AND STEEL

We carry large stocks of all products

THE L. MARTIN CO.

headquarters for

LAMP BLACK
SINCE 1849

We specialize in blacks for

Sidewalks, Concrete Blocks,
Mortar Joints. If you want

that cool clear blue gray tone

and smooth finish without

streakiness specify and use

blacks made only by

THE L. MARTIN CO.
Originators of “Old Standard.”

“Eagle,” “Pyramid,” “Globe,”
“Germantown” Brands.

81 Fulton Street New York

AND ALL FIRST CLASS DEALERS

Address “Dept. B.”

Willis Mfg. Co.
Manufacturers of all of

Sheet Metal Building Products

■

vl£
v/1

Send for our 180-page fully illustrated cat-

alog which contains a vast amount of informa-

tion on sheet metal products. The contractor s

best reference book.

Willis Manufacturing Company
Galesburg, Illinois.

Concrete Roads Must Be Reinforced
It is demonstrated beyond doubt that to make con-

crete roads proof against heavy motor traffic, weather
and time, a fabric of steel must be incorporated in the

concrete.

Several great states have so ruled
AMERICAN STEEL & WIRE COMPANY’S

CONCRETE REINFORCEMENT

fulfills every engineering requirement
Services of our road engineers always

available—free

Send for book on road building

American Steel & Wire Company
Chicago New York

VINCENNES BRIDGE CO.

Bridges, Structural Work

VINCENNES, : : INDIANA

Address nearest office MUSKOGEE, OKLAHOMA
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Foley Traction-Rims

deliver cement tile
“We have used your traction-rims eighteen months on a

Republic Number 12, two ton truck. We are very much
pleased with the service given and would not think of trying
to get along without them. I have recommended them very

highly. Our work consists of delivering tile from railroad
stations to ditches and distributing same where possible to go

with trucks, meaning much field work and short going.’’
CEYLON CEMENT TILE CO.,

Tyler. M.nn.

i,

Rims quickly and easily applied to any wheel with solid
or pneumatic tires. They make traction easy on soft roads.

Write for circulars and prices. These rims pay for them-
selves in a short time.

FOLEY TRACTION-RIM COMPANY
1311 Hennepin Ave. Minneapolis, Minn.

DNCRETE R
-ST,tOU4S;.r

Concrete Roofing Tile for Factory
and Residence; also Roofing Tile

Machines.

Brock Bros. Manufacturing Co.,
4334 Hunt Aye., ST. LOUIS, MO.

A COMPLETE LINE OF BUILDERS’ DERRICKS

SASGEN’S
Latest Illustrated Circular E

E Will show you how to get the right derrick at =

E the right Jtrice, and get it quick. Write now E
= for Circular No. 20 E

| SISG€N DERRICK CO., Grand A Albany Aves., CHICAGO I
S Canadian Office: 1 Wabash Avenue, Toronto. ~

New York Office: Grand Central Terminal.

Fri 1111111111111 1 1 11 111 11111 r 11II11111111111111! 11111111111111111111111111111

/’'•¥ TIV/II AQTTP The Best Protective Roof
Coating on the Market.

m

/

/ ■ * •

You can save your customers money by coating

Write us today for complete information.

It toughens and cal-
louses with age. It will
not dry out, peel or crack.

It is a scientific com-

bination of pure asbestos,
gums, waterproof lacquer,
and non-volatile oils. It
is unaffected by the se-

verest cold or most in-
tense heat—fireproof and

Contractors can make

big profits coating leaky
roofs with Gumlastic roof

coating. A gallon covers

from 50 to 75 square feet.

It is a perfect coating
for bur.ap, canvas, tar
and gravel, concrete, felt,
iron, tin and steel roofs,
their roofs with Gumlastic.

PYRAMID PRODUCTS CO., Bay Ctty, Mich.

ORNAMENTAL

BRASS AND BRONZE WORK

SIGNS, TABLETS, 11 111 I !...
BANK SCREENS,

GRILLES, WICK- |! j
ETS, CORNICES, || ij : j
VENTILATORS, I’ TT

:

DOORS, ELEVA- |
TOR CABS, etc. I I 11

m i
Write for Catalog “C”

THE NEWMAN MFG. CO.
717-19 SYCAMORE ST., CINCINNATI, OHIO

Branch—6B W. Washington St., Chicago

I RAILINGS

FOR BANKS,
THEATRES,
CHURCHES,
OFFICES,
SCHOOLS,
CAFETERIAS,
HOSPITALS,
GYMNASIUMS

m pha

ANCHOR BRAND

MORTAR AND CEMENT COLORS

Red, Buff, Black and Brown. Strong
Coloring Power and Permanency. These

are essential features. Finely ground
color is our talking point. Our Anchor

Brand is the finest ground and strongest
manufactured. Write for samples and

prices.

C. K. WILLIAMS & CO., Easton, Pa., U. S. A.

CONVERSE STEEL BELT CONVEYOR
For Quick Handling of

SAND-GRAVEL-CRUSHED STONE

and many other similar materials

The Belt is made of
Galvanized Sheet Steel

Electric Motor or

Gasoline Engine
Drive

EASILY PORTABLE

Write today for Catalog.

F. S. CONVERSE CO., Inc.
Box 43 Johnson City, N. Y.

BELT

BUILT

TO

BEAT
BILLS
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