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EDITORIAL NOTES AND COMMENT

Our New President. At the Annual Meeting of the Society,
January 10, 1925, Colonel Marcel Garsaud was unanimously
elected President for the year 1925.

Col. Garsaud is a native of Louisiana, born in New Orleans,
May 29, 1881. He received his primary and high school educa­
tion in the public schools of this city, and graduated from the
College of Technology of Tulane University in 1903 with the
degree of Bachelor of Engineering in the Civil Engineering
Course.
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Shortly after graduation Mr. Garsaud began work as an
assistant engineer with the Sewerage and Water Board and
was engaged in sewer design and construction. lie followed
this line of work for four and a half years, the next three years
being devoted to private practice and construction work. This
was followed by an experience of two years in contracting
work on highways and as engineer in charge of several impor­
tant investigations and reports.

From 1913 to 1917, he was chief engineer for Hampton Rey­
nolds engaged in the construction of highways, buildings-,
pumping stations, wharves, levees, drainage canals and many
similai* projects.

When the United States entered the World War in 1917 Mr.
Garsaud offered his services and was commissioned as Major
in the Corps of Engineers. He was in general charge of the
completion of the sewerage and water systems at Camp Pike,
Arkansas, as well as other engineering work incident to the
establishment and operation of such a camp. He was dis­
charged in October, 1919 with the title of Lieutenant Colonel
of Engineers.

For the next five years Col. Garsaud engaged in the prac­
tice of general engineering and contracting as a member of the
firm of Hackett and Garsaud.

In August, 1924, he was made Chief Engineer of the Orleans
Levee Board, a position which makes him responsible for sev­
eral new and important developments, such as the sea-wall
along the Lake Shore, and new measures of flood protection
and control.

Col. Garsaud is a member of the Building Code Board of
Appeal, and has been for a number of years a most active and
efficient member of the State Board of Engineering Examiners.
He was the first President of the National Council of State
Board of Engineering Examiners, is a member of the Society
of American Engineers and is Colonel of Engineers in the
Reserve Corps.

A member of the Louisiana Engineering Society since 1905,
Col. Garsaud has had experience and been of service in all its
varied lines of activity. Under his able guidance it is destined
to enjoy one of its most successful and prosperous years.
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Other Officers for 1925. Mr. Farrar P. Hamilton, member
of the Board of Direction, having been elected to the Vice­
Presidency, Dr. D. S. Elliott was elected to fill his place on the
Board.

The other members of the Board of Direction are Charles
McD. Kerr, E. S. Lanphier and John S. Barelli.

Frank A. Muth was re-elected Secretary and Walter Moses
Treasurer.

Highway Location. Mr. Carpenter opens his paper on this
subject with the very pertinent suggestion that engineers and
others responsible for the location of our principal highways
should avail themselves of the experience and the methods
which have been developed over a period of many years in the
location of railways.

Other phases of the subject discussed are mileage, volume of
traffic, grades, the character of the traffic, alignment, railway
crossings, alignment in passing through towns or cities and
safety of operation.

The location itself is the one permanent feature of the road
and all due allowance should be made for future development,
such as the necessary widening of the roadway, strengthening
of bridges and other structural features, reduction of grades
and lengthening of tangents.

The proper locating of highways like many other engineer­
ing projects, particularly in our Southern States, is very apt to
be decided by political considerations rather than by engineer­
ing and economic principles. This is just another illustration
of the advisability of having engineers in control of the policies
to be adopted as well as in charge of the technical details of the
problem.

The Smoker. If noise is a fair criterion by which to measure
one’s enjoyment of a festive occasion, then everyone must have
had a glorious time at Kolb’s on the evening of January 10th.
The keynote (not musical) of the evening was noise. Every­
body made some kind of a noise. So great and so continuous
was the din that the quiet and sober gentleman who was chosen
to act as toastmaster could not make himself .heard in order to
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introduce the speakers. The meeting was thus deprived of the
pleasure of hearing some of the carefully prepared impromptu
speeches which some of the participants doubtless had up their
sleeves. The toastmaster had also prepared some very witty
remarks with which to introduce the speakers, and these too
were wasted.

The Society had the pleasure of entertaining as its guests
Col. C. McD. Townsend, U. S. District Engineer; Commandant
H. A. McClure, U. S. Naval Station; Col. Jas. H. Frier, Com­
manding Officer, 87th Division, U. S. Army, and Col. H. C.
Boyden, Official Lecturer of the Portland Cement Association.

A jazz band, engaged by the committee as a part of the
evening’s entertainment, succeeded in proving to the satisfac­
tion of its leader as well as to all others that it was no slouch
itself when it was a question of making a noise. A very charm­
ing feature of the entertainment was contributed by Miss
Marian Draper and her dancing partner, Miss Hazel Verges,
who presented two attractive dance numbers, gracefully exe­
cuted and artistically costumed.

According to Mr. Muth, the attendance at this smoker was
the largest in a number of years, there being 141 members and
guests present.

For the first time in many years there was absent from the
smoker one who has always been its leading spirit and the chief
promoter of its fun and jollity, “Ole K.” He did not forget
us, however, and sent in the following telegram from Chicago,
where he was detained on business:

Louisiana Engineering Society,
Care of Kolbs’ Restaurant,

New Orleans, La.
Sbrry I cannot be with you tonight, boys. First time

in many years. Feeling it keenly. Have a good time
with plenty of pep. Love to all.

Ole K.
Another whose smiling countenance and gay spirit was

missed at the entertainment was Charles M. Kerr. He also sent
us a message from Oklahoma City:

Am marooned in this burg and can be with you only
in spirit. Hope that this will not be the only brand avail-
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able, however, and that you will “hit it up on all six.”
Give my regards to the tout ensemble. Keep out of jail
if possible.

Charles Kerr.

The Olsen Membership Prize. Fifty-three new members
were added to our lists during the past year, twenty-five of
whose applieat ions were obtained through the activities of Mr,
William IIres Gregory. Mr. Gregory was therefore awarded
the prize of $50.00 contributed by Mr. Ole K. Olsen to give
added zest to the campaign for membership.

Making allowances for resignations and deaths, the net in­
crease in membership was thirty. The average net increase for
the past ten years has been twenty-one.

The total membership of the Society is now 378, of which
number 207 are residents of New Orleans.

A Copy of the Humphreys and Abbot Report for the
Society’s Library. Col. A. M. Shaw has made a number of
efforts to secure a copy of this valuable report for our library.
He finally enlisted the support of Congressman James O’Con­
nor, who took the matter up with Major General Taylor, Chief
of Engineers of the Army. General Taylor secured a copy of
the report and transmitted it to Mr. O’Connor. In his letter of
transmittal General Taylor makes the following statement, in
part:

“In reply, I would say that this book, which, for a
great many years, has been a standard work on hy­
draulics, has become very scarce, but in view of the
value of the book and the interest which the Engineers
Society of the State of Louisiana has in the Mississippi
River problem, I am forwarding to you one of the few
copies which we have in order that this book may be
made available to the Engineers of Louisiana.”

It may be of interest to note that the full title of this book is:
“Report upon The Physics and Hydraulics of the

Mississippi River; upon the Protection of the Alluvial
Region against Overflow; and upon the Deepening
of the Mouths; based upon Surveys and Investi­
gations made under the Acts of Congress directing the
Topographical and Hydrographical Survey of the
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Delta of the Mississippi River, with such Investiga­
tions as might lead to determine the most practicable
plan for securing it from inundation, and the best
mode of deepening the Channels at the Mouths of the
River. ’ ’

Submitted to the Bureau of Topographical Engi­
neers, War Department, 1861.

Prepared by
Captain A. A. Humphreys

and
Lieut. H. L. Abbot

Corps of Topographical Engineers, United State Army.
“I approve much more your method of philosophis­

ing, which proceeds upon actual observation, makes a
collection of facts, and concludes no further than these
facts will warrant.”—Dr. Franklin to Abbe Souliave.

The thanks of the Louisiana Engineering Society are cer­
tainly due to General Taylor for the donation of this volume;
to the Hon. James O’Connor for his kindly offices, and to Col.
Shaw for his finally successful efforts to secure the book.

Owing to its great value the Report will be left in charge
of the librarian, but may be had for reference upon application
to her.

The “Plain Business Man” and the Engineer. The caption
to this paragraph has been selected after reading an item which
appeared in the December, 1924, issue of “The Nation’s Busi­
ness,” the official organ of the National Board of Commerce.
Our attention has been called to the article by Mr. H. M. Gould,
Assistant General Manager of the Department of Street Rail­
ways, City of Detroit. This is the article:

I sat one evening listening to two fairly successful
engineers, one of whom is now a business executive,
discussing the present state of the engineering profes­
sion. They agreed that a competent engineer is likely
to be found working for a plain business man who is
not an engineer.

“I can hire a fairly good engineer,” declared one,
“for less money than I’m obliged to pay a first-class
stenographer. Of course such an engineer won’t have
much imagination or initiative, but he will do what
he’s told accurately and acceptably.”
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The other engineer remarked that he is sending his
two boys to a college where they will get an old-fash­
ioned cultural course—mostly Latin and Greek—
largely for the purpose of diverting them from a line
of study which might lead to a degree in engineering.

Both declared that an engineer will not ordinarily
go far because he is too busy doing one routine thing
which can easily be done by another younger engi­
neer whenever he gets tired of it.

I was astonished that engineering could be held in
such low esteem by those within the profession. Is the
trouble that there are too many engineers? Certainly
it isn’t that they are lacking in fundamental intelli­
gence. Army tests applied to officers during the
World War showed that engineers were not only at
the top in the intelligence scale, but 60 per cent ahead
of medical officers at the bottom of the scale. I wish
other business men and engineers would write and tell
me their impressions of opportunities or lack of oppor­
tunities in engineering work at the present time.

This country is pre-eminently the home of big business and
the business man, whether he be just plain or whether he be
complex, is the standard by which we measure success; and the
unit in terms of which we measure success is the dollar.

By this token the business man will always be more of a suc­
cess than the engineer for the reason that the end and aim of
his life is to make money. This is true whether he is running
his own business or whether he is an executive or manager for
a corporation.

The engineer is a professional man and the nature of his
work is such that it is rather the usual thing for him to work
on a salary basis.

There are engineers and engineers! In the exceedingly
careless way which prevails in this country of bestowing pro­
fessional titles upon men, the profession of engineering is the
worst sufferer, unless it be that of the college professor.

Confining our attention to those men who through education
and experience are really entitled to call themselves engineers,
is the situation with them so different from that in other pro­
fessions, or even from that in business?

There are poor engineers, good engineers and geniuses. Are
there not poor business men, good business men and big busi-



10 Proceedings of the Louisiana Engineering Society

ness men? Are not the routine workers just as much a part or
the system as the men at the top ? •

It would seem, therefore, that the first of the “two fairly
successful engineers” quoted above has fallen into the bad
habit, not at all unusual with business men, of employing for
the engineering features of his projects the cheapest labor he
can find. Your business man will often pass the really compe­
tent engineer by in favor of one less competent because he
thinks he sees an opportunity thereby of increasing his profits
on the deal. Big business, so called, has many sins of commis­
sion to its discredit in this respect.

Our second “fairly successful engineer,” who is sentling his
two boys to a college where they will get an old-fashioned cul­
tural course—mostly Latin and Greek—is probably doing a
wiser thing than even he himself appreciates. If his boys de­
velop thereby imagination and initiative, a modicum of Latin
and Greek will not keep them from being engineers if they feel
the call to that line of endeavor. In the estimation of many of
us, it may even make them better engineers. Perhaps if their
father had had more Latin and Greek in his youth, it might
have stimulated his imagination to an appreciation of the real
values in his own profession, which he now appears to hold in
such low esteem.

Many of our most distinguished engineers have had the ad­
vantage of just this type of education.

Doubtless there are many engineers who occupy positions in
which they are engaged largely in routine work. Is this not
equally as true in the ease of the business man? Thousands
upon thousands of them are engaged in routine work of a par­
ticularly onerous and tiresome character. The engineer has
opportunities to go as far as his ambition and his capabilities
will carry him. Even the business man cannot do more than
that.

There may not be as many dollars at the top of the hill for
the engineer, but he has other compensations and satisfactions
which come from the consciousness of service to others, and
from the fact that his training and his experience enable him
to contribute to the welfare and progress of his community 
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through the more efficient utilization of its natural resources.
He is a builder and, as has been well said, “the act of building
is its own best reward. ’ ’

There are not too many enigneers. Reports from students
of the future economic development of this country indicate,
on the contrary, that in a few years to come there will not be
enough engineers. And this in spite of the seemingly large
numbers being turned out from our schools of engineering each
year.

It is ridiculous to feel that the profession of engineering is
in any such pitiful condition as would seem to be indicated by
the article in question. Engineers of the right sort hold their
profession in high esteem. Since the World War there has been
a considerable amount of questioning and of adjustment in the
profession of engineering, just as there has been in all lines of
human endeavor.

And the engineer is slowly but surely coming to the point
where he will take a larger share of the financial returns from
enterprises and projects to the success of which his work is the
largest contributing factor. He is working out his own salva­
tion in his own way.

He can view with pride the achievements of his profession
and its contributions to the progress and development of civil­
ization in the past; he can have the satisfaction that comes with
the realization that he, by his own efforts, is contributing to its
advancement in the present; and when he wants to dream, he
can let his imagination (a quality which he is far from lack­
ing) lead him into the illimitable possibilities of the future.

New Members. Through the activities of the membership
campaign, Mr. Gregory being the greatest contributor thereto,
the Society has recently elected a very large number of new
members. We extend to them all a hearty welcome and trust
that they may all take an active part in its affairs.

The man who gets the most out of the Louisiana Engineer­
ing Society is the man who puts the most into it.
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Resident Members.
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Student Members.
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PAPERS AND DISCUSSIONS

A DISCUSSION ON HIGHWAY LOCATION.
By J. C. Carpenter,

Assistant District Engineer, U. S. Bureau of Public Hoads.
Bead Before the Society, December 8, 1924.

The engineers of this Society are to be complimented on
their interest in the important and timely subject of highway
location. It is a theme that deserves profound study and one
that this professional organization may profitably discuss and
apply in the interest of the public.

It is the common impression that modern highway location
follows railway practice. We would be fortunate if this were
true. The modern highway location is too .often influenced by
local opinion and property division lines. Imagine a crack rail­
way locater following a section line to avoid property damage,
or running a trunk line down the main street of a village so
that the patrons might stop at the Main Street drug store for a
cold drink.

As more highways are built we may expect an approach to
the ideals that were handed down to us by a century of railway
builders. One billion dollars invested annually will soon bring
to light the glaring errors in highway location and convince the
public that they should have the best location possible for this
enormous investment.

Few of us will be called upon to participate in the laying
out of a State system of highways. The federal aid laws have
practically solved that problem. But the determination of lo­
cations between control points on the state system will be im­
portant factors in the development of a system of well located
lines of travel.

The Federal Aid System as now laid out is to be threaded
through designated control points.which have been established
by agreement between the states and the federal government.
It is conceded that the control points thus established have
been well selected and the system of roads which is contejn-
plated will adequately serve local through traffic.

The present problem is to link up these control points with
locations founded on the best practice in highway location.

14
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There is a large milage of local roads outside of the state sys­
tems, and the same principles of location apply to it.

I will indulge in a few generalities before getting down to
business. Mileage is the first and foremost factor of service.
Build to get somewhere, and open up lines of traffic. Once the
way is opened between two centers of trade, we will be obliged
to maintain communication. But in opening up these lines of
traffic the location must be so planned that alignment and
ruling grades will be suitable for all reasonable requirements
of the future.

The volume of local traffic will undoubtedly control the
design and to a certain extent the location. Heavier expendi­
tures will be required near large centers of population, and
gradually diminish as the volume of traffic falls off. Volume of
traffic will control the design of safeguards. Heavy traffic
roads must be made foolproof, whereas warning signs may be
made to serve on light traffic roads. A traffic census is an in­
valuable asset in the design of roads and every state highway
department should have a well planned system of recording
traffic.

One of the primary considerations in location practice is
the ruling grade. Reasonably low grades are desirable, and
the question always resolves itself into what is reasonable for a
specific ease. Horse-drawn traffic is not the controlling factor
that it was in the early days of road building. At one time 12
per cent grades were considered the maximum limit on account
of safety in descent. Now we consider a 4 per cent grade the
safe grade for a car descending with motor declutched. For
Louisiana topography it is conceded that a 5 per cent maximum
grade is reasonable. There is no economy in reducing a grade
below 3 per cent unless the expenditure involved is very light.
Trucks usually change from high to low gear at 4 per cent and
passenger cars at 6 per cent. Reduction of rise and fall on
grades of less than 3 per cent has little value so far as operating
costs are conceimed.

Cost maintenance of shoulders and ditches as well as gravel
surface increases rapidly on grades over 5 per cent. This factor
alone would limit the grades to this maximum in this State.
Where light soils are encountered lower grades may prove eco­
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nomical even though the first cost is high. Intermediate grades
require careful study to determine the most economical layout.

Reduction in distance and total rise and fall is desirable on
heavy traffic roads. This applies to all of the federal system.
It is hard to place a money value on this feature. Using ten
cents per mile as the expense of operation the capitalized value
of a saving of one foot in distance of 100 vehicles per day re­
sults in $14 per annum. A saving of. one mile would mean
$14,000 oh the same basis. This does not consider drivers’ time
and other important factors.

The nature of the traffic has some bearing on the question.
At a hearing on location in an eastern State one route was
about eight miles longer than the other, but passed some beau­
tiful scenery and points of historic interest. The advocates of
the longer route spent the larger part of their allotted time in
praising the scenery on their route. When the opposition
started their argument then introduced a prosperous farmer
who lived beyond the junction of the two routes. He said, ‘ ‘ My
trucks average two round trips to town every day of the year.
I have five colored drivers, who are not particularly interested in
scenery or history.” The shorter route was adopted.

Distance should never be increased between fixed points in
order to reduce grades below a reasonable maximum. Short
grades above the maximum may be used in connection with
long lower maximums to improve alignment, provided the
grades can be later reduced when more funds are available.

The most important feature of location is alignment. Safety
to traffic governs alignment cost. So far as detailed alignment
is concerned, cost of traffic operation has no practical effect.
It is far better to use a steeper grade with good alignment than
a poor alignment on a flatter grade.

The first requirement is a good map of the territory to be
covered. If topographic maps are not available, such as U. S.
Geological Survey sheets, or soil survey maps, a quick traverse
with stadia methods will be well worth while. On this map
locate the control points and draw a straight line between them.
Obviously the most direct location is the one which comes closest
to this ideal line. Natural barriers such as mountain ranges,
rivers, and swamps, will pull the line to right or left. In ordi­
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nary easy rolling topography the principle of straight line loca­
tion is generally sound. This may appear to be academic, but
the policy outlined should be followed in all preliminary inves­
tigations.

. Having determined upon a reasonable routing the following
principles apply to detailed location. Long tangent locations
are desirable. Necessary curvature should be as light as possi­
ble. The 500 feet radius curves is about the sharpest that
should be tolerated, except in mountainous country. A six
degree curve (955' radius) is considered a reasonable maxi-
.mum for flat topography. Such curves make reasonable speeds
safe and speed up traffic. Grades on sharp curves should be
compensated. This feature should not' be important in Luoisi-
ana for there is little reason for sharp curvature. Reverse
curves should have an intervening tangent and curves in the
same direction should be flattened and combined or else have
a long intervening tangent. Bridges, underpasses, railway
crossings, and road intersections should have at least 100 feet
of tangent approach.

Aside from these mechanical features the location should be
fitted to natural conditions. Ridge locations are preferable in
this State, unless the-distance is materially increased. A round­
about location may be justified if swampy land intervenes on
the direct line. The importance of through traffic will usually
decide this issue. A southern exposure is sometimes of great
value and worth some additional length.

Where railways parellel the main highways a desirable loca­
tion is away from the railway. Adjacent to population centers,
the location should be far enough away from the railway to
allow development on both sides of the highway. Outside of
towns a desirable spacing is five miles.

All railway grade crossings should be eliminated if possible.
The desirable method of elimination is by relocation of the
highway where two crossings of the same railroad are in exist­
ence. If a town is to be served, a spur line with a grade cross­
ing for local traffic is better than two grade crossing for
through traffic.

Where it becomes necessary to cross the railway, separa­
tions are desirable. Good designs for these structures are es-
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sent i al. A badly located underpass or overhead crossing is
almost as dangerous as a well protected grade crossing. If
topographic features will not allow a grade separation, the
cressing should be protected by warning signs, automatic or
manual signals, gates, or watchmen. The crossing should be at
a 90 degree angle, and on a level grade on the highway with
good sight distance along the track.

One of the most important features of highway location is
the alignment through towns and cities. Where the main street
of a village lies in the direct line of location, is amply wide and
straight, there is little excuse for detouring. But where the
main street is narrow, requires several angles to swing onto it
and will be badly congested with the highway traffic it is poor
engineering and short-sighted judgment to route a through
highway along it. Local funds usually control these locations.
Arguments against such locations are: Traffic increases, and
with congested parking, accidents occur. Police control in
small towns is inadequate to cope with the situation. As traffic
grows, business people learn that the through highway in front
of their door is a menace rather than a blessing. The only
argument for the location is that the local people want their
main street paved, and local tradesmen have the false idea that
their business will prosper if the highway is close to them.

A side street location allows wider right of way on account
of lower property values, encourages the segregation of busi­
ness peculiar to a highway, such as garages and filling station,
at a point removed from the business center, and allows
through traffic to pass on a location where there is little park­
ing and consequent danger.

The Third International Road Congress in 1913 concluded
that, “As a general principle it is better that new main roads
be constructed to pass outside rather than through towns, and
where an existing main road passing through a town is unsatis­
factory for through traffic, it is often better, in preference to
widening an existing narrow main road through the center of
a town, that new roads should be planned according to the
principles of the science of town planning.”

This policy was adopted in France many years ago. The
Dupont Highway through eastern Delaware was laid out on
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this principle and the towns along it have grown and prospered
without having the main street on a through highway., Mary­
land has recently built detours around some of the small towns
to avoid congestion and accidents. Had the original location
been away from the main street a better alignment could have
been obtained at much less expense and trouble.

Safety of operation of motor vehicles requires that the ver­
tical and horizontal curves be designed fox* 500 foot sight dis­
tance. A car traveling thirty miles an houx* covers forty-four
feet per second. Assuming two seconds to apply the brake and
5.5 seconds to stop the car. the distance traveled is 121+88
ox* 209 feet. This contemplates good surfacing and prompt
attention, and leaves only 82 feet as a factor of safety on a 500
foot sight distance. This' is an allowance of one second for
each car. With 200 feet vertical curves for breaks of grade of
2 per cent or less, and 50 feet additional length for each addi­
tional 2 pei* cent difference of grade, this sight distance can be
obtained on vertical curves.

In planning highway developments it should always be
borne in mind that the location is the one permanent feature of
the road, if properly made. Grades can be changed as funds
become available, and structures may be removed and strength­
ened to carry heavier traffic. But once a good location is
adopted, property develops along it and is is almost impossible
to change the location. Wide right of ways adjacent to cities
are essential to prevent restriction of future development.
Alignment should be so planned as to direct traffic to the
propei’ centers of large cities, and to by-pass through traffic.

Where alignment is correct, grades reasonable, and struc­
tures fairly permanent, the cost of the related construction may
be spread over a long time of payment for these on the perma­
nent features.

In planning any highway liberal allowance must be made
for the development of future traffic, each individual location
must be considered as an important location on a largei’ trans­
portation system, and the public must be served satisfactorily.
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Discussion
The Chairman : We have heard the very interesting address

by Mr. Carpenter on the subject of highway locatoin, and I know
that Mr. Carpenter will be glad to answer any questions which
may occur to our members present.

Col. Shaw: The speaker has touched on the similarity of
highway location problems and those of railway location. This
was particularly interesting to me for the reason that I have had
a feeling that in the past highway engineers have not made as full
use as they might pf the work that has been done by railway
location engineers. I was particularly interested in the remarks
on the use of compound curves. Everyone who has had anything
to do with railway mantenance knows that a compound curve in
the track is an abomination and is to be avoided if possible. In
my own experience, I do not recall ever having located but one
compound curve, and this was in an especially difficult crossing
of the Sierra Madre mountains. If such curves usually can be
avoided in railway location in the mountains, it should be prac­
ticable to avoid them in highway location unless the governing
conditions are exceptionally severe.

I would like to ask the speaker if he does not find that in
projecting a location through a fairly rough country it pays to
take and plat topography quite in detail and to project a fairly
accurate “paper location” of the line before attempting to stake
it out on the ground? In railway work, I have always found that
it is easier (and cheaper) to run trial lines on paper than on the
ground; provided, of course, that the topography has been taken
with due regard to both detail and accuracy.

Mr. Carpenter : That is true. I think one of the first things
is to map the county project a true line and see if you can get
through on it, or work out each way from it.

In rugged sections it is essential to have contours. We desire
contours on curves of more than six degrees, if the topography is
rough or there is anything that would warrant sharp curves. As
a general rule, the State submits the topography to justify sharp
curves. That is not exactly the point you have in mind. What
vou mean is the actual location of the road. You can save a whole 
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lot of time by making a contour map in new locations through
rugged country where you do not have the property lines to non­
tend with.

A great deal of new location was done through the Blue Ridge
Mountains of Virginia and North Carolina, and almost all done
by railroad locators, who located a preliminary line, developed a
contour map and projected paper location.
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CHARLES FREDERICK RANTZ, (1924), Rantz Engineering and Machine Works, 2826

Esplanade Ave., New Orleans.
LESTER H. RAYNER, (1920), wltli John H. Murphy Iron Works, 2116 Canal St., New

Orleans.
LYMAN C. REED, (1907), 515-519 S. Peters St., New Orleans.
HAMPTON REYNOLDS, (1910), General Contractor, 1304 Carrollton Ave., New Orleans.
JOHN RIESS, (1906), Civil Engineer and Contractor, 503 Carondelet Bldg., New Orleans.
OSCAR RIESS, (1916), Engineer, with John Riess, Civil Engineer and Contractor, 1423

Milan St., New Orleans.
GEORGE P. RICE, (1924), with Lukens Steel Co., Box 320, New Orleans.
JAMES M. ROBERT, (1908), Professor of Machine Design, Tulane University, Director

Night Classes in Engineering, Tulane University, New Orleans.
THOMAS H. ROBERTS, (1923), Mechanical Engineer, 1530 N. Broad St., New Orleans.
EDWIN J. H. RODRIGUEZ, (1918), Zymothechnlc Chemist, 143 Park Row, New Orleans.
GEORGE C. SCHOENBERGER, (1919), Chief State Engineer, 213 New Orleans Court

Bldg., New Orleans.
ARTHUR M. SCOTT, (1915), Engineer, with Ole K. Olsen, Concrete Engineer, 822 Perdido

St., New Orleans.
HARRY D. SCOTT, (1920), Manager, Standard Fruit and Stemship Co., Ceiba, Spanish

Honduras.
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GEORGE ARTHUR SEAVER, (1920), Chief Engineer, George J. Glover Co., Inc., 1219
Eleanorc St., New Orleans.

A. M. SHAW, (1910), Consulting Engineer, 1412 Hibernia Bldg., New Orleans.
LESTER C. SMITH, (1920), Secretary-Treasurer, Doullut & Ewin, Inc., 208 Q. & C.

Bldg., New Orleans.
THOMAS SMITH, JR., (1925), Engineering Department, New Orleans Public Service, Inc.,

*2406 Jena St., New Orleans.
CHARLES E. SNYPP, (1922), Engineer, with Southern Cotton Oil Co., Gretna, La.
REINHARD A. STEINMAYER, (1925), Assistant Professor of Geology, Tulane University,

1217 Calhoun St., New Orleans.
DAVID WHYTE STEWART, (1920), 2329 General Pershing St., New Orleans.
WAYNE DUDLEY STEWARD, (1925), Field and District Engineer, Portland Cement

• Association, 1227 Henry Clay Ave., New Orleans.
JOSEPH L. SWANSON, (1922), President, Swanson-McGraw Co., Consulting Engineers,

705 United Fruit Bldg., New Orleans.
ALFRED F. THBARD, (C. M.), Drainage Engineer, Sewerage and Water Board Bldg.,

New Orleans^
JAMES M. TODD, (1923), Mechanical Engineer with William H. Ennis, 2433 Pine St.,

New Orleans.
CHARLES McD. TOWNSEND, (1925), District Engineer, U. S. Engineer Department,

329 Custom House Blrg., New Orleans.
FREDERICK G. TUPPER, (1922), 1201 Carondelet Bldg., New Orleans.
EUGENE UNSWORTH, (1919), Assistant Chief Inspector, New Orleans Department Hart­

ford Steam Boiler Inspection and Insurance Co., 1128 Hibernia Bank Bldg., New
Orleans.

BRYSON VALLAS, (1925), Maintenance Engineer; Louisiana State Highway Commission,
4239 Iberville St., New Orleans.

GILBERT D. VON PHUL, (1916), Engineer-Contractor-Manufacturer, Office, Carondelet
Bldg., Works, St. Patrick and St. Louis Sts., New Orleans.

PRANK H. WADDILL, (1898), Consulting Civil Engineer, 407 Canal Bank Annex, New
Orleans.

GEORGE D. WADDILL, (1911), Assistant Engineer, U1 S. Engineers Office, 5219 Camp
St., New Orleans.

J. D. WALKER, (1908), Engineer for Craven and Lang, Oarondelet Bldg., New Orleans.
JOHN H. WALSH, (1922), Manager, Board of* Commissioners of the Port of New Orleans,

1529 Henry Clay Ave., New Orleans.
ALLEN E. WASHBURN, (1908), U. S. Engineer Department, 329 Custom House Bldg.,

New Orleans. ,
ALFRED L. WEBRE, (1913), 20 Kent Road, Upper Darby, Pa.
LEO S. WEIL, (1918), Mechanical and Electrical Engineer; President, Engineering Sales

Co., Inc., 640 S. Peters St., New Orleans.
LEON C. WEISS, (1918), 613 Maison Blanche Bldg., New Orleans.
BEN WILLARD, (1900), Local Manager, General Electric Co., 901 Maison Blanche Bldg.,

7111 Freret St., New Orleans.
W. HORACE WILLIAMS, (1908), President and General Manager, W. Horace Williams

Co., Inc., Engineers and General Contractors, 816 Howard Ave., New Orleans.
C. S. WILLIAMSON, JR., (1916), Head of School of Chemical Engineering, Tulane

University, New Orleans.
ARMAND L. WILLOZ, (1922), with Commissioner, Port of New Orleans, 2429 General

Taylor St., New Orleans.
VICTOR L. WILLOZ, (1900), Distribution Engineer, New Orleans Public Service, Inc.,

911 Common St., New Orleans.
J. NORMAN WILSON, (1911), Assistant Engineer, Mechanical Engineering Department,

Sewerage and Water Board, 2425 Audubon St., New Orleans.
WALTER E. WINSHIP, (1921), Marketing and Distributing Petroleum Products, 1404

Wltftney Bldg., New Orleans.
A. R. WINGATE, JR., (1924), Engineering Department, Lukens Steel Co., 1731 Robert

St., Now Orleans.
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ROBERT WOLCOTT, (1923), Manager, Lukens Steel Co., 626 S. Peters St., New Orleans.
JOHN K. WOOLF, (1922), Manager, Texas Office, Doullut & Williams Co., Inc., 1106

Second National Bank Bldg., Houston, Texas.
CHARLES J. WYLER* (1919)* Principal Assistant Engineer* A. M. Lockett & Co.* Ltd.*

530 Jackson Are.* New Orleans.
LOUIS J. WYLER* (1922)* Superintendent, Lukens Steel Co.* Box 320, New Orleans.
SAMUEL YOUNG* (1911)* Chief Engineer* Port Commission* No. 1 Canal St., New

Orleans.
HENRY L. ZANDER* (1898). Civil Engineer, 821 N. Rampart St., New Orleans.
ANTHONY M. ZIBILICH. (1922)* Assistant Superintendent, U. S. Lighthouse Service*

969 Wilson Drive, New Orleans.

NON-RESIDENT MEMBERS.
JAMES R. ADAMS* (1911), Lake Providence, La.
FELIX L. ALCUS, (1922), with L. T. Alcus & Co., Ltd.* Pearl River, La.
LEWIS SCHERCK ALCUS* (1922), 7445 Maple St.* New Orleans.
EDWARD A. ARPIN* (1918), Florence* La.
JOSEPH P. BERAN GER* (1915), Chief Engineer* West India Sugar Finance Corp., 129

Front St.* New York City.
M. A. BERANGER. (1918), General Manager* Bernard Lodge Central* Grange Lane*

Jamaica, B. W. I.
MERRILL BERNARD* (1917), Civil Engineer* Crowley, La.
JOS. M. BING* (1917), Consulting Engineer* 53 Hamilton Terrace, New York City.
A. L. BLACK. (C. M.), with Ford* Bacon and Davis, Inc.* 58 Sutter St.* San Francisco.

Calif.
R. W. BRINGHURST, JR., (1912), Commissioner Parks and Streets, P. 0. Box 706,

Alexandria* La.
FOREST LEROY BUCKLEY, (1923), Resident Engineer with J. W. Billingsley, Harrison­

burg. La.
JOHN CALLAN, (1918), care W. F. Biggs Engineering Co., Volunteer Bldg.* Chattanooga*

Tenn.
H. D. Cameron* (1914), Superintendent, Tulsa Light & Power Co.* Tulsa, Okla.
THEO. F. CHENET, (1922), Resident Engineer, Arkansas Highway Commission, Bates­

ville, Ark. •
L. C. DATZ, (1906), Chief Engineer, Memphis Power & Light Co.* 16 S. Second St.*

Memphis* Tenn.
JOHN J. DAVIDSON, (1918), care Avoca P. O., Morgan City, La.
GEORGE II. DAVIS, (1909), Member Ford* Bacon & Davis* Inc., 115 Broadway, New

York City.
A. D'HEUR* (C. M.), Vice-President, Pacific Oil Co., 79 New Montgomery St., Room 543,

San Francisco, Calif.
WILLIAM F. EBLEN* (1916), Houston Light & Power Co., Houston, Texas.
L. P. ELBERSON, (1911), Superintendent, Louisiana Irrigation & Mill Co., Crowley, La.
S. WALLACE ELBERSON, (1911), Engineer with A. M. Lockett & Co.* Crowley* La.
FRANK E. EVERETT, (1914), Civil Engineer, Crowley, La.,
CHARLES H. FENSTERMAKER, (1914), Chief Engineer, Industrial Lumber Co., Engi­

neer, Road District No. 5, Allen Parish* Elizabeth* La.
FRANCIS T. FOOTE, (1909), Lumber Business* Kaplan* La.
JAMES McC. FOURMY, (1916), Consulting Engineer, Hammond, La.
A. A. FRASER, (1922), Engineer, The Building Products Co., 350 Woodruff Co., 350

Woodruff Ave., Toledo, Ohio.
FLOYD HAMILTON, (1919), Lake Charles, La.
JACK HARRIS, (1924), Superintendent of Construction, Harrisonburg, La.
JOHN LOVEJOY HENNING, (1919), 525 Kirby St., Lake Charles, La.
FREDERICK Mell. HILL* (1919), Monroe, La.
SAMUEL A. HONAKER, (1922), Civil Engineer* 615 Jordon St., Shreveport, La,
GEORGE P. HOPKINS, (1922), Contractor, Gulfport, Miss.
CHARLES L, JACOB* (1911), 600 Kerlerec St., New Orleans.
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E. S. JARRETT, (1909), President, Jarrett-Chambers Co., Inc., Contractors, 30 E. 42nd
St., New York City.

XAVIER KRAMER, (1911), Consulting Engineer, McComb, Miss.
JULES A. LORIO, (1921), Gefsmar, La.
L. A. LOUSTALOT, (1913), General Contractor, Hammond, La.
R. S. McCORMICK, (1922), District Maintenance Engineer, Louisiana Highway Commis­

sion, Napoleonville, La.
HERBERT H. McGEHEE, (1920), 432 S. Boulevard, McComb, Miss.
RUFUS S. MANLEY, (1912), President, Texas Creosotlng Co., Orange, Texas.
ERNEST J. MEAD, (1923), Forest Engineer, 2219 Broadway, Beaumont, Texas.
HENRY A. MENTZ, (1915), Consulting Engineer, Magnolia, Miss.
JULIAN DUNBAR MONETTE, (1921), Resident Engineer, State Highway Department,

Calhoun City, Miss.
j. D. MURPHY, (1922), Civil Engineer, Mandeville, La.
CHARLES W. OKEY, (1911), SOT McCall Bldg., Memphis, Tenn.
WILLIAM C. OLSEN, (1911). Consulting Engineer, Raleigh, N. C.
GUY OSBORNE, (1913), Gable, S. C.
BOYKIN W. PEGUES, (1907), Professor of Civil Engineering, Louisiana State University,

Baton Rouge, La.
II. N. PHARR, (1908), Sugar Planter and Manufacturer, Olivier, La.
II. A. PHILIPPI, (1912), Civil Engineer and Superintendent of Construction, 316 Audubon

St., New Orleans.
FREDERICK F. PILLET, (1922), Associate Professor, Civil Engineering, Louisiana State

University, 613 St. Mary St., Baton Rouge, La.
OTTO F. REISZNER, (1916), Reiszner & White, Civil Engineers, Lecompte, La.
FRANK LOUIS REYNOLDS, (1919), Construction Superintendent, Todd, Robertson and

Todd Engineering Corporation, 476 Clinton Ave., Brooklyn, N. Y.
WILLIAM H. RHODES, (1922), Maintenance Engineer, Oklahoma Highway Commission,

Oklahoma City, Okla.
W. B. ROBERT, State Highway Engineer, Baton Rouge, La.
FRANK L. ROE, JR., (1920), Omega, Madison Parish, La.
J. F. ROSS, (1922), County Engineer, Crenshaw County, Box 175, Luverne, Ala.
FRED E. SMITH, C. E., (1916), care Texas Construction Co., Box 197, Houston, Texas.
JOHN A. SALMEN, (1911), Vice-President, Salmen Brick & Lumber Co., Ltd., Slidell, La.
T. II. SAMPSON, (1900), Ambarwood Manufacturing Co., P. O. Box 138, Helena, Ark.
REGINALD McC. SCHMIDT, (1915), Junior Engineer, 4th District, Mississippi River

Commission, 1023 Leontine St., New Orleans.
GEORGE SELMAN, (1908), Surveying and Engineering, Box 596, Monroe, La.
HOBART D. SHAW, (1917), City Engineer and General Practice, Gulfport, Miss.
ELMER E. SHUTTS, (1918), Lake Charles, La.
JOHN A. SILSBEE, (1915), Consulting Petroleum Engineer, Okmulgee, Okla.
WILLIAM LUKE SIZEMORE, (1923), with J. W. Billingsley, Jonesville, La.
JULIUS SLOVENKO, (1924), 1834 S. Millard Ave., Chicago, 111.
T. BAKER SMITH, (1919), Houma, La.
JOHN Y, SNYDER, (1918), Engineer, 1210-1211 Merchants Bldg., Shreveport, La.
IRA W. SYLVESTER, (1901), Consulting Engineer, Rapides Bank Bldg., Alexandria, La.
ROGER I. TANNER, (1921), Abbeville, La.
STEWART T1CHNOR, (1922), Standard Oil Co., Shreveport, La.
WM. F. TRIGGS, (1914), Operating and Maintenance Engineer, E. Fifth St., Crowley, La.
THOS. II. TUTWILER, (1898), President and General Manager, The Memphis Street

Railway Co., also President, Memphis Power and Light Co., Memphis, Tenn.
WM. VON PHUL, (1908), Ford, Bacon & Davis, Inc., 115 Broadway, New Y’ork, N. Y.
J. LESTER WHITE, (1920), Reiszner & White, Civil Engineers, Lecompte, La.
W. S. WHITE, (C. M.), Box 44, Sulphur, La.
A. A. WOODS, (1911), Chief Engineer, Maintenance of Ways and Structures, Southern

Railway System, Lines West, 506 Southern Railway Bldg., Cincinnati, Ohio.
I). F. WOODS, (1922), Lutcher, La.
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ASSOCIATE MEMBERS.
JOHN A. ABELE. (1922). Manager, Woodward, Wight & Co., 3215 Palmyra St., New

Orleans.
RAYMOND P. BA8SICH, (1923), Manager, N. 0. Blue Print & Supply Co., Inc., 824

Union St, New Orleans.
It. H. BAUMBACH, (1911), Manager, Eugene Dletzgen Co., 316 Camp St., New Orleans.
JOSEPH BRENNAN, (1920), General Superintendent, 400* Caruth Court, Dallas, Texas.
E. C. BROWN. (1915), Sales Engineer, 3820 St. Charles Ave., New Orleans.
LEWIS McCLELLAN DALGARN. (1921), 1517 Nashville Ave., New Orleans.
H. W. FLETCHER. (1913), Treasurer and General Manager, The Clyde Co., Inc., 309

Magazine St., New Orleans.
GEORGE B. GIBSON, (1921), 2103 Painter St., New Orleans.
GEORGE J. GLOVER. (1916), General Contractor, 1032-1035 Whitney Bldg., New Orleans.
JULES (JODCHAVX, (1899), 221 Golchaux Bldg., New Orleans.
EDWARD R. GREENLAW, (1925), President, Greenlaw Truck and Tractor Co., 6831

West End Blvd., New Orleans.
WALTER F. JAHNCKE, (1920), Secretary-Treasurer, Jahn eke Service., Inc., 814 Howard

Ave., New Orleans.
A. A. NEITHER. (1919), 234 S. Scott St., New Orleans.
JOHN McINERNEY, (1920), Construction Superintendent, Detroit Free Press, Detroit,

Mich.
EDWARD T. MALLOY, (1920), 1211 N. Hagan Ave., New Orleans.
EDWIN L. POWELL, (1914), President, New Orleans Coffee Co., 1531 Exposition Blvd.,

New Orleans.
JOHN J. STEAD HAM, (1912), Supervisor, Bridges and Buildings, N. O. & N. E. R. R.

and N. O. T. Co., Room 308 Ross Bldg., Hattiesburg, Miss.
F. W. STEVENS, (1909), Manager, New Orleans District Sales Office, AHls-Chalmers

Mfg. Co., 719 Maison Blanche Bldg., New Orleans.
JAMES W. SPENCE, (1921), President, Cresartile Roofing Co., Inc., Lopez and Julia Sts.,

New Orleans.
HENRY H. WATERS, (1922), 715 Hibernia Bldg., New Orleans.

NON-RESIDENT ASSOCIATE MEMBERS.
CECIL A. EBY, (1922), Box 1085, Shreveport, La.
LOUIS G. FLOWER, (1922), care of Layne & Bowler Co., 1510 McGowan Ave., Houston,

Texas.

RESIDENT JUNIOR MEMBERS.
HENRY HESTER BATE, (1921), Civil Engineer, Huastica Pet. Corp., Tampico, Tampas,

Mexico.
J. J. BULLUING, (1915), Market Street Power House, New Orleans.
JOHN S. BURKE, (1925), Distribution Engineering Department, New Orleans Public Ser­

vice, Inc., 8219 Neron St a New Orleans.
F. FOWLER CASE, (1922), Draftsman with Sewerage and Water Board, 823 Arabella

St., New Orleans.
DONALD C. DUPLANTIER, (1922), Assistant Engineer, New Orleans Public Service,

Inc., 1326 Lowerllne St., New Orleans.
JOHN WALTER EMRICH, (1925), Civil Engineer with New Orleans Public Service, Inc.,

250 City Park Ave., New Orleans.
EDWIN FRANK, (1925), 2375 Laurel St., New Orleans.
JAMES L. FULMER, (1923), with Cumberland Telephone an dTelegraph Co., 2238 Gen­

eral Pershing St., New Orleans.
LOUIS KAUFMAN GOOD, (1923), Material Clerk and Labor Foreman, Box 1109, Mon­

roe, La.
HORATIO L. GILBERT, (1917), Surveyor, 602 Queen and Crescent Bldg., New Orleans.
GILBERT TESLA GRAY, (1925), with New Orleans Public Service, Inc., 1321 Nashville

Ave., New Orleans.
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WALTER HOLLOWAY, (1923), Distribution Engineering Department, New Orleans Pub­
lic Service, Inc., 911 Common St., 34 Washington Ave., Ocean Springs, Miss.

MAURICE F. HUNT, (1919), 3629 Chestnut St., New Orleans.
S. DOUGLAS JACKSON, (1916), 326 Ward Bldg., Shreveport, La.
JOSEPH W. JOACHIM, (1919), President and Manager of Home Ice Co., 5117 Prytanla

St., New Orleans.
WILHELM EMIL Koch, (1913), Civil Engineer, 2627 Coliseum St., New Orleans.
ROBERT JAMES KUHN, (1925), Electrolysis Engineer, New Orleans Public Service,

Inc., 529 Washington Ave., New Orleans.
CHARLES RENE MADUELL, (1925), Engineering Department, Board of Commissioners,

Port of New Orleans, 5650 Ada Place, Laweview, New Orleans.
ALEX H. McCOMISKEY, JR., (1919), 2837 Carondelet St., New Orleans.
GORDON J. McLEAN, (1924), Assistant Engineer, New Orleans Public Service, Inc.,

1544 Henry Clay Ave., New Orleans.
EDWARD M. NABERSCHNIG, JR., (1923), Works Superintendent, Southern Cotton Oil

Co., Gretna, La., 3206 St. Peters St., New Orleans.
ROBERT A. PIERPONT, (1915), Engineer, The Celotex Co., 1036 Napoleon Ave., New

Orleans.
CHARLES L. RITTENBERG, (1923), Draftsman, with Dock Board, 2634 Marengo St.,

New Orleans. ,
CLIFFORD HOEY STEM, (1914), Sales Engineer, 7933 Willow St., New Orleans.
S. A. THEARD, (1920), Assistant Engineer, Louisiana State Highway Commission, Baton

Rouge, La.

NON-RESIDENT JUNIOR MEMBERS.
G. O. ALLAIN, JR., (1916), Division Plant Engineer, Cumberland Teleghone & Telegraph

Co., Nashville, Tenn.
G. C. BADGER, (1913), Superintendent of Engineering and Construction, Grinnell Co.,

of the Pacific, 453 Mission St., San Francisco, Calif.
JOHN L. EBAUGH, (1922), Drexel Institute, Philadelphia, Pa.
E. C. GRAVELY, (1918), Design Engineer, 602 Sewerage and Water Board Bldg., New

Orleans.
C. A. IVES, JR., (1922), Louisiana Highway Commission, 256 St. Philip St., Baton

Rouge, La.
JACOB F. MULLER, JR., (1912), Plant Superintendent, Muller Furniture Manufacturing

Co., Ltd., 3731 Canal St., New Orleans.
HERBERT P. NATHAN, (1913), Mechanical Engineer, Southwestern Engineering Cor­

poration, 632 Lafayette Ave., Culver City, Calif.
JAMES KILBOURNE PETRIE, (1924), Natchitoches, La.
J. B. REYMOND, (1922), 709 Main St., Baton Rouge, La.
CARL SCHNEIDER, (1916), Superintendent, Municipal Repair Plant, 7711 Plum St.,

New Orleans.
LUCIEN J. TROXLER, JR., (1915), Assistant Radio Engineer, Camp Alfred Vail, 55

Bergen Place, Red Bank, N. J.

STUDENT MEMBERS.
MICHAEL CHARLES ABRAHM, 816 Cherokee St., New Orleans.
R. L. ATKINSON, 312 Audubon Blvd., New Orleans.
SALVADOR DI BENEDETTO, 4526 St. Claude Ave., New Orleans.
PERCY L. BERNSTEIN, Tulane University, New Orleans.
LESTER B. CLARK, 6318 S. Robertson St., New Orleans.
JAMES MURRAY CRACROFT, 1539 Exposition Blvd., New Orleans.
WALTER COOKE, 2728 Louisiana Ave., New Orleans.
EDWIN E. ELAM, 1131 Cadiz St., New Orleans.
CHARLES JULIUS FRITCHIE. Slidell, La.
VIC F. HARTEL, 1001 Prytanla St., New Orleans.
E. C. HAWKINS, 7019 Panola St., New Orleans.
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W. T. HESS, 7917 Burthe St., New Orleans.
ARTHUR M. HltL, 1322 Arabella St., New Orleans.
EDMOND FAVRE HUGHES, 2126 Robert St., New Orleans.
E. LAWES KLEINPETER, 2210 Nashville Ave., New Orleans.
FRANCIS A. LANDRIEU, 1113 N. Rampart St., New Orleans.
LEO LEVY LOWENTRITT. 1620 Audubon St., New Orleans.
HAROLD E. MEADE. 119 Audubon Blvd., New Orleans.
ARTHUR J. NAQUIN, JR., 524 Audubon St., New Orleans.
J. F. NUNENMACHER. 4915 Baccich St., New Orleans.
PHILIP PHILLIPS, 2428 General Taylor St., New Orleans.
ASHLEY HURT ROBINSON, 1735 Palmer Ave., New Orleans.
G. P. ROBBINS, JR., with Allis-Chalmers Co., 1816 Magnolia St., Dallas, Texas.
EVERETT G. ROESSLE, 1019 Leontlne St., New Orleans.
JOSEPH HENRY SAUCIER, 2616 Ursuline St, New Orleans.
S. B. SCHWARTZ, Assistant Superintendent, Maglnnis Cotton Mills, New Orleans.
LEWIS MONROE SHELTON, 4915 Baccich St, New Orleans.
JOSEPH F. THOMSON, 139 S. Genols St, New Orleans.
JOHN MORT WALKER, JR., 6039 Prytania St, New Orleans.
0. P. WALKER, 5918 Chestnut St., New Orleans.
CHARLES CARROLL WIGGIN, JR., 3203 Napoleon Ave., New Orleans.
CHARLES tAFAYETTE WRIGHT, JR., Romeville, La.
ALBERT G. WYLER, 530 Jackson Ave., New Orleans.

SUMMARY.
Honorary Member ...........................
Res Idem Members
Non-Resident Members
Associate Members ................................ . .....................................................
Non-Resident Associate Members... _ ..... ..... ~
Junior Members
Non-Resident Junior Members .................. .................. .... **
Student Members....™...^ __ ........

Total _________378



MINUTES OF MEETINGS AND BUSINESS OF THE SOCIETY.

Regular Meeting of the Board of Direction, January 10, 1925.
The meeting was called to order with President Robert in the chair

and the following members present:
Messrs. Garsaud, Lanphier, Hamilton, Moses and Muth.
The minutes of the previous meeting were read and approved and

bills on hand were ordered paid.
The resignations of the following were accepted with regret: Edw.

W. Bres, R. O. Comer, A. C. Davis, John L. Ebaugh, Jr., Wm. H. Rhodes.
Letter from the Treasurer was read advising the Board that a Motor

Lien Certificate of $1,000.00 had matured and he requested authority to
reinvest this fund. On motion duly seconded it was voted to authorize
the Treasurer to reinvest this money and the Secretary was instructed to
so advise the Treasurer by letter.

The matter of award of the Ole K. Olsen Prize Fund for the member
bringing in the largest number of new memberships was brought up by
the Secretary and award of $50.00 was made to W. B. Gregory, Jr., as he
was credited with twenty-five memberships.

The annual reports were read from the Board of Direction, Treasurer,
and Secretary, and the Secretary was instructed to read them at the meet­
ing of the Society which followed.

The meeting then adjourned.
F. A. MUTH, Secretary.

Minutes of Annual Meeting of the Society, January 10, 1925.
The annual meeting was called to order about 8:10 P. M. with Presi­

dent Robert in the chair and twenty-four members and guests present.
Minutes of the previous meeting were read and approved.

The Secretary read the annual reports of the Board of Direction,
Treasurer, and Secretary. On motion, duly seconded, it was voted that
these reports be received and that the officers for the year 1924 be
thanked for their services.

Announcement was made that the $50.00 prize of the Ole K. Olsen
Prize Fund was awarded by the Board to W. B. Gregory, Jr., as he was
credited with twenty-five now members. On motion, duly seconded, it
was voted that Mr. Olsen be advised of the award and that he be thanked
for the Prize Fund which he had so generously donated.

Ballots for new members and for officers for 1925 were opened. There
were 100 formal ballots cast for members and the following were elected:
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Walter J. Barnes,
Harry B. Bowles,
Frank P. Broussard,
Roger E. Chestnut,
Charles Davis,
George J. De Garmo, Jr.,
Archibald Lee Dunlap,

John S. Burke,
John Walter Emrieh
Edwin Frank,

For
Edward C. Hyatt,

Salvador Di Benedetto,
Percy L. Bernstein,
Lester B. Clark,
James Murray Cracroft,
Edwin E. Elam,
Charles Julius Fritchie,
Vic F. Hartel,
Edmund Favre Hughes,
E. Lawes Kleinpeter,

There were 111 formal ballots cast for officers and the following were
elected for the ensuing year:

Marcel Garsaud, President.
Farrar P. Hamilton, Vice-President.
F. A. Muth, Secretary.
Walter B. Moses, Treasurer.
Orlando P. Adams, Director to serve three years.

The meeting then adjourned to the Annual Smoker held at Kolb’s
Restaurant, which was much enjoyed by all.

F. A. MUTH, Secretary.

Resident Members.
Francis Willis Gavin,
Lafayette F. Griffith,
George R. W. Lewis,
Thomas Smith, Jr.,
Reinhard A. Steinmayer,
Wayne Dudley Steward,
Charles McD. Townsend,

Bryson Valias.
Reinstatement, Resident Members.

Charles Johnson.
Resident Associate Member.

Edward R. Greenlaw*.
Junior Members.

Gilbert Tesla Gray,
Robert Janies Kuhn,
Charles Rene Maduell.

Student Members.
Francis A. Landrieu,
Leo Levy Lowentritt,
J. F. Nunenmacher,
Philip Phillips,
Everett G. Roessle,
Lewis Monroe Shelton,
Joseph F. Thomson,
John Mort Walker, Jr.,
Albert G. Wyler.

Special Meeting of the Board of Direction, January 10, 1925.
A special meeting of the Board of Direction was held after the meet­

ing of the Society. President Robert was in the chair and the following
were present: Messrs. Garsaud, Lanphier, Hamilton, Moses, Muth.

Dr. D. S. Elliott was unanimously elected Director to serve the un­
expired term of Farrar P. Hamilton, who was advanced to Vice-President.

The meeting then adjourned.
F. A. MUTH, Secretary.



ANNUAL REPORT OF THE BOARD OF DIRECTION.

Year 1924.
New Orleans, La., January 4, 1925.

To the Members of the Louisiana Engineering Society:
Gentlemen: Your Board of Direction begs to report that during 1924

there were held eleven regular and two special meetings or a total of
thirteen meetings of the Board for the transaction of the business of this
Society.

Our Technical Papers Committee has given us an excellent program
of very high grade papers.

Our Library Committee has done very excellent work and a number
of books suggested by the members have been added during the year. The
Committee has also provided keys to the library, which the membership
has been notified can be secured from the Secretary by making a deposit
therefor.

The Membership Committee has done good work, and during this
year attention was again invited to the Ole K. Olsen Prize Fund of
$150.00. With the permission of the donor, the fund was divided into two
parts, that of $100.00 which was awarded for the year 1923 to Charles
M. Kerr and another prize of $50.00 which was announced would be
awarded to the member securing the largest number of new memberships
during this year. The award will be made at an early meeting of the
Board.

The increase in membership this year has been most gratifying in
that a total of fifty-three were elected. Of course, as usual there have
been a number of resignations and adjustments, and with two deaths the
net increase amounts to thirty members. It may be of interest to note
the net increase during the past ten years:
1915..................._.............................. 36
1916..... ............................................. 26
1917...................................... ............  5
1918.... 11
1919................... ............................... 28

1920____ _____________________11
1921.................................................. 11
1922_________________________ 41
1923_________________________ 11
1924_________________________ 30

The Publication Committee has given us six very excellent issues of
the Proceedings during 1924. This Journal has a much wider influence
than its circulation would lead one to believe. Numerous requests are
made .from the different parts of the country for copies or re-prints of
articles which have been published therein. The maintenance and con­
tinuance of the Journal, however, depends largely upon the number of
advertisements included in each issue. We are justly proud of this
Journal and our Editor, Professor Douglas Anderson, who deserves the
highest praise for the high quality and tone of this magazine. It forms a
very powerful factor in the interest and enthusiasm of our Society, and
every member should do what he can to secure advertisements to main-
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tain the high character of the Proceedings. More advertisements are
needed to keep the Journal on a firm financial basis. The Committee on
Publications Division B has done good work this year, yet we are hopeful
great gains will be made next year.

The financial statement shows that the Proceedings reserve fund has
decreased $120.26.

Splendid work has been done'by the Special Committee appointed by
the President, to confer with the representatives of the other Engineering
Societies and the Louisiana State Board of Engineering Examiners to
investigate and report on further legislation relating to licensing of engi­
neers.

Attention is called to the financial condition of the Society. Our in­
vestments are well placed and amount to $3,700.26. The general reserve
fund amounts to $3,368.11, and the Proceedings reserve fund has a bal­
ance of $1,127.41. The Treasurer’s report shows a cash balance on Janu­
ary 1,1925, of $769.87.

In conclusion, the Board wishes to thank the various committees and
members of the Society for their co-operation and interest in carrying on
so successfully the work of the Society.

Respectfully submitted,
JAMES M. ROBERT, President,
MARCEL 6ARSAUD, Vice-President,
F. A. MUTH, Secretary,
WALTER B. MOSES, Treasurer,
F. P. HAMILTON,
E. S. LANPHIER,
CHARLES M. KERR,
JOHN S. BARELLI,

Board of Direction.

ANNUAL REPORT OF THE SECRETARY.

Year 1924.
New Orleans, La., January 4, 1925.

To the Board of Direction, Louisiana Engineering Socity, New Orlean,s,
La.:
Gentlemen: As Secretary of the Society, I herewith submit the fol­

lowing report for the year 1924.
During the past year the Board of Direction held eleven regular

meetings and two special meetings; the Society held ten regular meetings
with an average attendance of 48, maximum 74, minimum 28. One of the
meetings of the Society was a joint meeting of the Local Section of the
American Society of Civil Engineers, and the Society had the honor of
having present Mr. C. E. G runsky, President, and Mr. John II. Dunalp,
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Secretary, American Society of Civil Engineers. The Society also had
the pleasure of having Mr. L. W. Wallace, Executive Secretary of the
American Engineering Council, address the membership.

The membership shows a steady increase from year to year. This
year there has been a net increase of thirty members, although there were
a total of fifty-three members elected and reinstated.

GRADE

Honorary ............... 1 .... .... .... — .... .... — •••• 1
Resident ................. 191 26 2 1 2 3 6 — 2 207
Non-Resident ....... 84 1 .... O& 1 3 4 — — 79
Associate ............... 21 1 .... .... .... O — .... 20
Non-Res. Associate 0 .... .N. — .... .... •••• — 2
Junior ..................... 20 6 .... .... 1 —— .... •••• .... 25
Non-Res. Junior..... 10 1 •••••• 1 — MM 1 .... .... 11
Student ________ 19 18 . —— —— 3 1 — —— 33
Non-Res. Student- .... —- .... .... —• •—• .— .... —- —

Total________ 348 53 2 4 4 9 14 —— . 2 378

It is with great regret that we report the deaths of Major Frank M.
Kerr on May 5, 1924, and Mr. Duncan Buie on June 5, 1924, both Resi­
dent Members.

The Treasurer’s Report is submitted separately and shows a cash bal­
ance of $769.87.

During the year the investment account as submitted in the Treas­
urer’s Report stands as follows:

2—$100.00 Second Liberty Loan $ 200.00
2— 100.00 First Liberty Loan ............................. 200.00
1— 50.00 First Liberty Loan—................................ ■ 50.00
5— 50.00 1917 First Liberty Bonds  250.00
1—Motor lien certificate ....... 1,000.00

Greater New Orleans Homestead certificate  750.00
Savings Account realized from the sale of cer­

tificates ....... 1,250.26

Total .............................................. $3,700.26
In addition to the above the Society still holds a share in the New

Orleans Building, Louisiana State Fair, costing $100.00.
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The following technical exercises have been held:
February 11.—Mr. Eugene F. Delery, Design Engineer, Sewerage and

Water Board, spoke on the “Comparison of Pump Tests.”
March 10.—Colonel A. M. Shaw, Consulting Engineer, spoke on the

“American Engineer in the Tropics.”
April 14.—Mr. C. E. Grunsky, President, American Society of Civil

Engineers, spoke on the “Influence of Engineering on Social and Eco­
nomical Progress.”

May 12.—“Natural Gas Problem as Applied to the City of New
Orleans,” by Frank T. Payne, Engineer, Louisiana State Conservation
Commission.

June 9.—“The A. C. Underground Distribution in New Orleans,” by
Mr. W. B. Bullard, Engineer with the Phoenix Utility Co.

Mr. L. W. Wallace, Executive Secretary of the American Engineering
Council, Washington, D. C., gave an interesting talk on “The Work of
the American Engineering Council.”

September 8.—“The Story of the Motor Truck” (motion picture
film), by Mr. E. B. Greenlaw.

Following the film there was a discussion of proposed change in the
licensing law as related to engineers.

October 13.—“Water Purification,” by Mr. John L. Porter, Director
of Water Purification Stations, Sewerage and Water Board.

November 10.—“Principal So-Called Surface Indicators and Their
Belation to the Occurrence of Oil,” by B. A. Steinmayer, Assistant Pro­
fessor of Geology, Tulane University.

December 8.—“A General Discussion of Highway Location,” by Mr.
J. C. Carpentier, Assistant District Engineer, U. S. Bureau of Public
Boads, Fort Worth, Texas.

Attached hereto are statements showing the financial condition of the
Society.

During this year an innovation was instituted in giving luncheons
in a nearby restaurant in lieu of the usual collation which has heretofore
been served in the corridor of the State Museum. At the restaurant the
members have been enabled to fraternize and all reports received ha've
been most favorable for continuing this plan for cultivating the social
activities of our Society.

Another feature which has given satisfaction to the membership is
the employment at our meeting of a uniformed watchman to watch the
automobiles of the members attending the meeting.

The following is quoted from the October, 1924, issue of the Proceed­
ings of our Society relative to the activity shown by this Society in con­
nection with the revision of the Building Code:

“It is characteristic of the spirit of the Louisiana Engineering
Society that it always stands ready to lend its co-operation and assistance
to any public movement for the good of the city and community. It is
not surprising, therefore, to find that the membership of the Society is 
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well represented upon the committees which have charge of the work of
revising the building code of the City of New Orleans. Mr. F. A. Muth,
Secretary of the Society, and engineer with the Lighthouse Department
of the United States, has been given temporary release from the latter
position in order to enable him to serve as secretary and technical expert
of the Advisory Committee on Revision of the Code. Col. Marcel Garsaud
is Chairman of this Committee, and the following Society members are on
the Committee: A. S. Montz, R. G. Malone, Donald Derickson.

Professor Derickson is also Chairman of the Sub-Committee of the
Louisiana Engineering Society, which consists of the following members:
A. M. Shaw, J. F. Coleman, G. A. Seaver, A. B. Davis, W. T. Hogg, C. G.
Cappel, G. P. Rice, John Riess, J. de Tarnowsky, E. F. Delery, J. L. Porter,
F. A. Muth. Douglas Anderson is also Chairman of the Electrical Sub­
Committee which is handling that particular phase of the revision.0

/ Your Secretary wishes to express his appreciation of your co-opera­
tion during the past year. It has been an honor and a privilege to serve
you. I thank you.

Respectfully submitted,
FRANK A. MUTH, Secretary.

FINANCIAL CONDITION OF THE SOCIETY, JANUARY 1, 1925.
Assets:

Cash on Hand.................................................................. $ 769.87
Membership Accounts Receivable........... ... .................. 796.00
Advertisers’ Accounts Receivable................................ 304.16
Investments ................. .................. ............................. . 3,700.26
Expense of Delegates...................................................... 9.54
Entrance Fees.................................................................. 10.00

----------- $5,589.83
Liabilities:

Library Fund.................................... ....................... ........ $ 553.32
Proceedings Reserve Fund............................... ............  1,127.41
Ole K. Olsen Prize Fund................................................ 50.00
Building Fund...................................................... . 151.65
Accounts Payable............................................................ 335.84
Dues in Advance, 1925.......................................... ....... 3.00

-----------  2,221.72 

$3,368.11

General Reserve Fund.
Balance from 1914............................................................................... 165.00
Balance from 1915............................................~........... ......................... 189.75
Balance from 1916../............................................................................... 377.45
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Balance from 1917  299.49
Balance from 1918-------------------- —---------- - -------- ■-------------- 27.47

. $1,059.16
Deficit from 1919----------------------------------------- %------------------- 62.93

$ 996.23
Balance from 1920 .-------------------------- ;— 198.09
Balance from 1921---------------------------------------------------- ---- — 90.94
Balance from 1922----------------------------------------------- 1----------- 1,186.58  
Balance from 1923 ----------------- 309.84
Balance from 1924  586.43

Total------------------------------------------------------------------ $3,368.11  

General Fund, Year 1924.
Revenues:

Membership Dues $3,173.75
Smoker Account_____________________________ 272.50
Entrance Fees  246.00
Deposits for Keys  3.50
Cash (A. 8. M. E.)______________________ 1  25.00
1923 Dues Collected  11.00
Gain in Investments  100.00 •

----------- $3,832.05
Expenses:

Subscription to Proceedings $ 686.00
Appropriation to Library__________ _________ 480.00
Losses on Non-payment of Dues  109.25
Secretary Account  420.00
Dues of Secretary...............................  12.00
Printing and Postage  340.61
Refreshments .. _________________ 130.30
General Expense .__________________ 122.82
Exchange --------------------------- .--------- .------- ------ 6.05
Smoker Expense............................ ............................. 460.46
Dues, American Engineering Council ...................... 270.08
Auditing ------~—.—...  50.00
1922 Balances, Closed, December 31, 1924------------ 158.05

-----------  3,245.62

$ 586.43
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Proceedings Reserve Fund.
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Balance from 1915 .......$ 112.20
Balance from 1916...........................................  566.13
Balance from 1917...................................... .......................... 568.14
Balance from 1918...  567.52
Balance from 1919  41.08

Total Balances $1,855.07
Deficit for 1920 ................................. ............................ 221.98

$1,633.09
Balance from 1921 .......................... 26.25

----------- $1,659.34
Deficit from 1922 ................ $ 301.02
Deficit from 1923....................................... .... .............. 110.65
Deficit fro ml924...............................................  120.26

----------- 531.93

Total Balance on Hand $1,127.41

Proceedings Fund, Year 1924.
Revenues:

Advertisements $1,002.20
Subscription Members .........................  686.00
Proceedings Sales....................... .................................... 1.85

----------- $1,690.05
Expenses:

Salary of Editor and Secretary $ 360.00
Printing and Mailing ........................ .................. 1,192.47
Stenographer .............................................................. / 73.00
Miscellaneous Expense  180.00
Losses oh Cancelled Advertisements _________ 4.84

-----------  1,819.31
 

$ 120.26

• Annual Statement of the Library Fund—January 1, 1925.
Revenues:

Balance on Hand, January 1, 1924 _.......$ 492.62
Received from General Fund........................................ 480.00

----------- $ 972.62
Expenditures—1924:
January 3—

American Society, Testing Materials .......... $ 10.40
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February 12—
Eng. Pub. Co------------------ ------------------------------- 2.00
G. Gus Pilie________________________________ 4.00
Miss Carrie Freret------—--------------------------------- 15.00
Railway Age_________________________________ 6.00

March 11—
G. Gus Pilie--------------------------- ---------------------- 1.00
Miss Carrie Freret——------------------------------------- 15.00

April 15—
Miss Carrie Freret----- ------------------------------------ 15.00

May 12—
Tulane Press________________________________ 15.00
E. J. Dreuill___________________________ -.......... 12.20
S. Boardman Pub. Co.1.25
G. Gus Pilie_______ —------------------------------------ 4.00

June 10—
Miss Carrie Freret___________________________ 15.00
J. B. Pierre__________________________________ 6.00

July 2—
Miss Carrie Freret.------ .----------------------------------- 15.00

August 11—
Amer. Society for Testing Materials------------------- 2.25
Miss Carrie Freret_ *--------------------------------------- 15.00

September 8—
McGraw Hill Pub. Co._________________________ 3.00
Globe Wernicke Co.___________________________ 4.40
Eugene Dietzgen Co.------------------ .-------------------- 99.95

October 13—
Eugene Dietzgen Co.------------- .’.------------------------ 15.05
Miss Carrie Freret___________________________ 15.00

November 10—
Electrical World_____________________________ 5.00
Miss Carrie Freret___________________________ 15.00

December 9—
Engineering Pub. Co.________________________ 2.00
Engineering and Contracting________ __ ______ 4.00
American Society for Testing Materials---------- ----- 8.80
American Society of Mechanical Engineers----------- 3.00
Miss Carrie Freret....__________________________ 15.00
Eugene Dietzgen Co.__________________________ 17.50
McGraw Hill Co._____________ ___ —•__________ 5.00

December 31—
Miss Carrie Freret_____________ _____________ ... 15.00
Electrical World................ .......................................... 5.00

_______  418.80

Balance on Hand, January 1, 1925 ,$ 553.82
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Cash Account.
Receipts:

1922 Dues.................................................................. ....... $ 3.00
1923 Dues........................................................ ......._...._ 422.00
1924 Dues.......................................... ...............................  2 464.75
1923 Smoker......................................................n.............. 20.00
1924 Smoker................................... ..................._........... 240.00
1925 Dues.......................................................................... 3.00
Entrance Fees................................. ........................ ........ 216.00
Luncheon .......................................................................... 4.50
Proceedings Advertisers............... ... ........................... .. 1,038.94
Pin .............................„...................................................... 4,00
Profit and Loss. ..................... ................................. 25.00
Deposit on Keys............................................................. . 3.50
Delegate Expense........................... ................... ............. 130.00
Proceedings Sales............................... ............................. 1.85
Investment,and Interest................................................  1,163.80

■" ■" $o,740.34
Add 1923 Balance.......................................................... ................. 953.29

$6,693.63
Less Checks N. S. F....................................................................... 17.50

$6,676.13
Less Exchange...................................................................... ........... 6.05

$6,670.08
Total Disbursements...................................................................... 5,900.21

Cash Balance December 31, 1924................................................$ 769.87

ANNUAL REPORT OF THE TREASURER.

Year 1924.
January 1, 1925.

To the President, Louisiana Engineering Society, New Orleans, La.:
Dear Sir: As per requirements of Article No. 4 of the Constitution,

I have the honor to submit the following report covering receipts and
disbursements for the period of January 15, 1924, up to and including
January 1, 1925.

Deposited in
New Orleans

Received from Secretary Bk. & Tr. Co.
Feb. 1, Memo 1 -----------------................. $1,408.29
March 3, Memo 11 t0 13...................... ................. 356.43
April 7, Memo 14 to lo..................... .................. 312.98

Exchange
Charged

$2.20
. .80

.30
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May 1, Memo 16 to 20--------------------------- 649.79
Jane 2, Memo 21 to 23------------------ *_____ 325.98
July 5, Memo 22a to 23a——------------ .--- 235.21
Aug. 5, Memo 24 to 27---------------------------- 350.53
Sept. 3, Memo 28 to 29---------------------------- 100.97
Oct. 6, Memo 30 to 31---------------------------- 161.93
Nov. 5, Memo 32 to 33---------------------------- 257.39
Dee. 1, Memo 34 to 35---------------------------- 152.04
Dec. 23, Memo 36 to 37---------------------------- 265.00

$4,576.54
Less Checkers Returned (N. S. F.)--------------- 17.50

$4,559.04
Coupons Deposited January 9, 1924-------------- 135.92
U. S. Certificate Redemmed January 9, 1924__ . 1,000.00
Coupons Deposited December 5, 1924------------ 27.88

$5,722.84
Less Motor Lien Certificate Purchased----------- 929.60

.40

.40

.20

.80

.20
•25
.10
.20
.20

$6.05

$4,793.24 $4,793.24
Less Exchange. 6.05

$4,787.19
Balance on Hand as per Treasurer’s Report, January 15, 1924..... 953.29

$5,740.48

Disbursements from January 3, 1924, to January 1, 1925.
January 3—

No. Name— Amount
1 J. S. Barelli______________________ ______________ $ 130.40
2 Miss Carrie Freret............. ..........-..................................... 15.00
3 G. G. Pilie.......... ................................................................... 2.00
4 Simmons Boardman Co—.......... .................... ■....................... 3.00
5 Concrete Publishing Co._____________ ___ __________ 3.00
6 Tulane University Press........ ....... ....... .............................. 186.16
7 Jos. Levy—.......... .............. ............... ................................ 2,50
8 John Klorer...... ............. ...................................................... 14.25
9 T. J. Corbrey..........................-............................................ 12.50
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No. Name— Amount
10 F. A. Muth...................................................... ......................... 50.50
11 Miss Edna Doll.................................................................T..... 15.00
12 American Society for Testing Materials-------- ------------- 10.40
13 R. J. Derbes, Jr..................................................... ................. 50.00
14 New Orleans Bank & Trust Co................................ ............ 3.00
15 G. W. Lawes............ „............................................................. 136.20
16 Engineering Publishing Company........................................ 2.00
17 G. Gus Pilie................................... .'........................ ................. 4.00
18 Federated American Eng. Society.................. ................... 67.52
19 Jos. Levy & Bros. Co............................... ............................... 36.60
20 N. O. Chess, Checkers & Whist Club....................... .......... . 214.90
21 Tulane University Press............... ...... .............. ................... 167.31
22 Miss Edna Doll.................................................. ............ ........ 15J00
23 F. A. Muth............................................................................... 44.32
24 Miss Carrie Freret........................................ ......................... 15.00
25 French Cooking Restaurant____ ____________________ 9.00

February 12—
26 Railway Age........................................... ........ ..... ....... ............ 6.00
27 E. H. Coleman__________ __________________________ 15.00
28 T. J. Corbrey___________ ________ __________________ 5.00
29 G. Gus Pilie........................... ............... ........................ .......... 1.00
30 Boylan’s Detective Agency.................................................. 3.00
31 F. A. Muth................................................................ _______ 44.50
32 Miss Edna Doll................................................ ....................... 15.00
33 Miss Carrie Freret............................ ............ ......................... 15.00
34 French Cooking Restaurant........... ...................................... 10.20
35 P. Kaul & Son................................................... ...................... 7.50
36 Chas. M. Kerr................................................................ ........... 100.00
37 Federated American Engineering Society____________ 67.52
38 Boylan’s Detective Agency....................... .......................... 3.00
39 Tulane University Press............................................ ........... 376.36
40 F. A. Muth........................................ :..... ................................. 50.50
41 Miss Carrie Freret...................................... ........................... 15.00
42 Miss Edna Doll............................................... ........................ 15.00
43 French Cooking Restaurant......... ........................................ 15.75

May 12—
44 Tulane University Press........................................................ 18.50
45 E. J. Drenill.................... ......................................................... 12.20
46 New Orleans Stencil Works.................................... ............. 1.00
47 Parish Art Store............... ... ................................................... .90
48 F. A. Muth................................................•............................... 45.20
49 Miss Edna Doll................................................................... ..... 15.00
50 Miss Carrie Freret.................................................................. 15.00
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No. Name— Amount
51 Boylan’s Detective Agency  3.00
52 Simmons Boardman Pub. Co.----------------------------------- 1.25
53 French Cooking Restaurant------------------------------------- 11.25
54 G. Gus Pilie-------------------------------------------------------- 4.00

June 10—
55 Earle J. Christenberry-------------------------------------------- 15.00
56 Mrs. M. Giglio .............................---------------------------------- 12.00
57 P. Kaul & Sons  10.00
58 Douglas Anderson-------------------------------------------------- 150.00  
59 Boylan’s Detective Agency...........................................  3.00
60 F. A. Muth  43.50
61 Miss Edna Doll  15.00
62 Miss Carrie Freret  15.00
63 French Cooking Restaurant  13.75
64 Tulane Press  157.55
65 Jacob R. Pierce---------------------------------------------- ----- 6.00
66 H. Salzer ------- 3.00
67 G. Gus Pilie  2.00

July 3—
68 Tulane University Press----------------------------------------- 25.85  
69 T. J. Corbrey------------------------------------------------------- 17.00
70 Miss Edna Doll---------------------------------------------------- 15.00
71 F. A. Muth  42.00
72 Miss Carrie Freret------------------------------------ ------------ 15.00  

August 15—
73 American Society Testing Materials  2.25
74 Miss Edna Doll  15.00
75 Miss Carrie Freret  15.00
76 F. A. Muth  41.00
77 Federated American Engineering Society _____ 67.52
78 Tulane University Press  176.63

September 9—
79 Tulane University Press----------------------------------------- 306.05
80 Miss Edna Doll ____________________  15.00
81 Miss Carrie Freret....----------------.-------- .------------------- 15.00
82 F. A. Muth _____________ 43.50
83 McGraw Hill------------------------------------------------------- 3.00
84 Globe Wernecke-------------------- --------- --------------------- 4.40
85 Eugene Dietzen Company  99.95
86 French Cooking Restaurant  11.25
87 Boylan’s Detective Agency .......................... 3.00

October 17—
88 Eugene Dietzgen Company  15.05
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No. Name— Amount
89 American Engineering Council............................................ 67.52
90 T. J. Corbrey________________ _____________________ 8.00
91 Tulane University Press............................ ...... ..................... 8.00
92 F. A. Muth__ _____________________ ________________ 43.50
93 Miss Edna Doll............................. ..................... ..................... 15.00
94 Miss Carrie Freret........................... ...................................... 15.00
95 Boylan’s Detective Agency________ _________________ 3.00
96 Victor Restaurant.................................................................... 26.35
97 Greater New Orleans Homestead Association_________  750.00

November 11—
98 Electrical World...................................................................... 5.00
99 T. J. Corbrey..... ....................... ............... .... ........................... 7.00

100 Tulane University Press....... .................... ............................ 80.50
101 F. A. Muth................................................... ............................ 44.50
102 Miss Edna Doll................................................. ........ ............. 15.00
103 Miss Carrie Freret................................................................. 15.00
104 Boylan’s Detective Agency___________ ____________— 3.00
105 Victor Restaurant............. ..................... ................................. 16.40

December 9—
106 Tulane University Press............................. ..... .................... 23.75
107 Engineering Publishing Company........................................ 2.00
108 Engineering Contracting Company........-............................ 4.00
109 American Society for Testing Materials--------------------- 8.80
110 American Society of Mechanical Engineers----------------- 3.00
111 Wm. T. Frantz & Company....................... -......................... 4.00
112 F. A. Muth___________________________ ______ __ — 49.40
113 Douglas Anderson................................................ ................... 150.00
114 Miss Edna Doll....................................................................... 15.00
115 Miss Carrie Freret-------------------------------------------------- 15.00
116 Boylan’s Detective Agency................................................- 3.00
117 T. J. Corbrey--------------------- ------------------------------------ 5.00
118 Victor Restaurant...:------------------------------------------------ 16.35
119 Eugene Dietzgen Company.................................................... 17.50
120 A. G. Roberts.................................... ..................... ........... ..... 5.00

. 121 Mrs. N. J. Braud...................................................................... 25.00
122 McGraw Hill Publishing Company.................. -—............... 5.00

Total Disbursements $4,970.61
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Recapitulation.
Total Receipts $5,740.48
Total Disbursements ______________  4,970.61

Balance ------------------------------------------------------------------- ---- $ 769.87
Cheeking Account in New Orleans Bank & Trust Co.  $ 769.87
2 $100.00 Second Liberty Loan $ 200.00
2 $100.00 First Liberty Loan___ ___________________ 200.00
1 $ 50.00 First Liberty Loan  50.00
5 $ 50.00 1917 First Liberty Loan  250.00
1 Motor Lien Certificate  1,000.00

Greater New Orleans Homestead  750.00
Savings account realized from the sale of certificates.. 1,250.26

------------$3,700.26
 

$4,470.13
Respectfully submitted,

WALTER B. MOSES, Treasurer.

REPORT OF THE LIBRARY COMMITTEE.
January 10, 1925.

To the Board of Direction of the Louisiana Engineering Society, New
Orleans, La.
Gentlemen: Your Library Committee begs to report as follows for

the year just ending:
The suggestion made the previous Committee that the Library be

moved from the Cabildo to a more central location was deemed inexpe­
dient and consequently no action was taken in that direction. With the
idea of making the books and periodicals more accessible a better shelf
arrangement was adopted and the Secretary instructed to furnish mem­
bers with keys to the Library on deposit of a small fee. A cursory exami­
nation indicates that 50 per cent more books were signed out of the
Library than during the previous year, without any conspicuous loss of
library property.

In connection with the usual routine of ordering new books, thanks
are due to Eugene Dietzgen Company for cooperation. Grateful acknowl­
edgment of cheerful assistance is made to Miss Carrie Freret, the Libra­
rian, on whose shoulders fell most of the routine work and to whom credit
is due for the good condition in which we find the Library.
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A mimeographed list of books acquired by the Society during the cur­
rent year will be subsequently furnished by the Secretary.

Respectfully submitted,
D. S. ELLIOTT,
MARCEL GARSAUD,
W. T. HOGG,
RALPH EARL,

Library Committee.

REPORT OF THE EMPLOYMENT COMMITTEE.
January 6, 1925.

Louisiana Engineering Society, care of Frank A. Muth, Secretary, Louisi­
ana State Museum Building, New Orleans, La.
Gentlemen: As Chairman of the Employment Committee, permit me

to make the following report for 1924:
According to my records I received 108 applications and during the

year there were fifty-six vacancies, fifty-one of which were filled by
applicants who applied to me.

I would appreciate very much if all members would please bear in
mind to refer to me all members who may be out of employment, as well
as informing me of any positions that may be open, and I will continue to
use my best efforts in placing all applicants.

. Yours truly,
R. H. BAUMBACH, Chairman.

REPORT OF THE AUDITOR.
To the President and Board of Directors, Louisiana Engineering Society,

New Orleans, La.
Gentlemen: In accordance with your instructions I have audited

the books and records of your Society for the calendar year 1924, and as
a result of this examination beg to submit the following report and
schedules:

EXHIBIT "A”—Balance Sheet as of December 31, 1924.
EXHIBIT <<B,>—Fund Balances as of December 31, 1924.
EXHIBIT “()”•—Cash Receipts and Disbursements. »
SCHEDULE ONE’’—Accounts Payable.



’ 50 Proceedings of the Louisiana Engineering Society

EXHIBIT <<A” shows in detail all assets and liabilities as they
stood on the books December 31, 1924, and to the best of my knowledge
and belief reflect the true financial condition of your Society on that
date.

EXHIBIT <<BM also shows in detail revenues and expenditures as
applied to each fund with a net balance for each separate fund.

EXHIBIT C<CM shows in detail all receipts and disbursements for
the year under review, with a cash balance of $769.87.

Membership.
The membership roll of the Society at the close of the year 1924 stood

as follows:
Honorary -______________________________ 1
Resident 191
Non-Resident 80
Associate 19
Non-Resident Associate  2
Junior .  19
Non-Resident Junior ___________  11
Student 15

Total 338

It gives me pleasure to say that I have found all books and records
correctly and neatly kept.

Respectfully,
R. J. DERBES, JR.,

Certified Public Accountant.

BALANCE SHEET.
January 1, 1925.

ASSETS:
Cash on Hand . _______________ $ 769.87
Membership Accounts Receivable------------------------ 796.00
Advertisers 9 Accounts Receivable _______ 304.16
Investments  3,700.26
Expense of Delegates  9.54
Entrance Fees ........................... 10.00

---- :------ $5,589.83
LIABILITIES:

Library Fund..----------- ----------------- .-------- --------- $ 553.82
Proceedings Reserve Fund--------------------- ------- — 1,127.41
Ole K. Olsen Prize Fund------------ -—...................... 50.00
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Building Fund-------------------------------------------------- 151.65
Accounts Payable ..........................-  335.84
Dues in Advance 1925............................. ...... 3.00

---- -------- 2,221.72

Balance Gen eral Fund ..................... $3,368.11
EXHIBIT “A”

GENERAL RESERVE FUND.
Balance from 1914 $ 165.00
Balance from 1915.................................................................. 189.75
Balance from 1916 .........................................................  377.45
Balance from 1917 ...............................  299.49
Balance from 1918 .......................... 27.47

$1,059.16
Deficit from 1919...................................................  62.93

$ 996.23
Balance from 1920-------- •. ................. 198.09
Balance from 1921.................................................................. 90.94
Balance from 1922 .............................................  1,186.58
Balance from 1923 ............................ ......................... — 309.84
Balance from 1924  586.43

$3,368.11

GENERAL FUND YEAR 1924.
REVENUES:

Membership Dues ___ $3,173.75
Smoker Account___________ _______________  272.50
Entrance Fees-------------------------------------------------- 246.00
Deposit for Keys  3.50
Cash (A. S. M. E.)............................... _ 25.00
1923 Dues Collected........................................  11.00
Gain in Investments... ________________  100.00

----------- $3,832.05
EXPENSES:

Subscriptions to Proceedings ..$ 686.00
Appropriation to Library.............................................. 480.00
Losses on Non-payment of Dues____________ ...  109.25
Salary of Secretary ._______________  420.00
Dues  12.00
Printing and Postage  340.61
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Refreshments _________________________ .  130.30
General Expense—.------------- --------------------------- 122.82
Exchange ----------------------------------------- ----------- 6.05
Smoker Expense------------------------------ -------------- 460.46  
Dues Federated American Engineering Society  270.08
Auditing ____________________________  50.00
1922 Balances Closed December 31, 1924  158.05

-----------  3,245.62

Balance for the Year 1924 _________ $ 586.43
EXHIBIT “B”

ANNUAL STATEMENT OF THE LIBRARY FUND.
January 1, 1925. i

REVENUES:
Balance on Hand January 1, 1924 $ 492.62
Received from General Fund  480.00

----------- $ 972.62
EXPENDITURES—1924:
January 3—

American Society Test Material--------------------- --- $ 10.40
February 12—

Engineering Publication Co.------------------------------ 2.00
G. Gus Pilie  4.00
Miss Carrie Freret  15.00
Railway Age----- --------------------------------------- ----- 6.00

March 11—
G. Gus Pilie —------------------------------------ 1.00
Miss Carrie Freret------------- ---------------------------- 15.00

April 14—
Miss Carrie Freret---------------------------------- ------- 15.00

May 12—
Tulane Press...........  15.00
E. J. DrewilL ...... .........................-  12.20
Miss Carrie Freret  15.00
S. Boardman Publishing Co.  1.25
G. Gus Pilie ........................................................... 4.00

June 10—
Miss Carrie Freret  15.00
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J. B. Pierre......................... ............................................ 6.00
G. Gus Pilie................................. .................................. 2.00

July 2—
Miss Carrie Freret.................................. ...................... 15.00

August 11—
American Society for Testing Material___________ 2.25
Miss Carrie Freret........................................................ 15.00

September 8—
Miss Carrie Freret.............................. .......................... 15.00
McGraw-Hill Publishing Co................ .......... ............... 3.00
Globe-Wernicke ............................................................. 4.40
Eugene Dietzgen Co........................ 1............................ 99.95

October 13—
Eugene Dietzgen Co.... ... ........... ............................. .... 15.05
Miss Carrie Freret-------- -------- ......---------------------- 15.00

November 10—
Electrical World.................................. .................... ..... 5.00
Miss Carrie Freret.............................. .......................... 15.00

December 9—
Engineering Publishing Co................. ........................ 2.00
Engineering and Contracting Co................................ 4.00
American Society for Testing Material----?.----------- 8.80
A. S. of Mechanical Eng.............................................. 3.00
Miss Carrie Freret----------------------------------------- ... 15.00
Eugene Dietzgen Co,..................................................... 17.50
McGraw-Hill Co..../................................. ...................... 5.00

December 31—
Miss Carrie Freret........................................................ 15.00
Electrical World............................... ............................. 5.00

----------- 418.80

Balance on Hand January 1, 1925____________ _______ $ 553.82

EXHIBIT “B”

PROCEEDINGS RESERVE FUND.

Balance from 1915....................... .............................. *..........$ 112.20
Balance from 1916......................................................... ... .... 566.13
Balance from 1917....................................................... . ....... 568.14
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Balance from 1918_______________________________  567.52
Balance from 1919  41.08

 
$1,855.07

Deficit 1920 221.98
 

$1,633.09
Balance from 1921  26.25

------------$1,659.34
Deficit from 1922 :___________________ $ 301.02
Deficit from 1923 -_____________  110.65
Deficit from 1924  120.26

------------ 531.93

Total _________ $1,127.41

PROCEEDINGS. BUND YEAR 1924.
REVENUES:

Advertisements $1,002.20
Subscription Members _______________________ 686.00
Proceedings Sales.......................................................... 1.85

------------$1,690.05
EXPENSES:

Salary of Editor and Secretary---------------------------$ 360.00
Printing and Mailing  1,192.47
Stenographer_________________________________ 73.00
Miscellaneous Expense  180.00
Losses on Cancelled Advertisements  4.84

-----------  1,810.31
Deficit for Year $ 120.26

EXHIBIT “B”

STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS.
For the Calendar Year 1924.

Balance on Hand January 1, 1924 - ........................$ 953.29
RECEIPTS:

1922 Dues ................................................................. $ 3.00
1923 Dues. ................................... ............................. 422.00
1924 Dues .. ............................... -  2,464.75
1923 Smoker................................................ -  20.00
1924 Smoker...  240.00
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1925 Dues........ .......................... ............................... 3.00
Fntrniirp Fees ...............1.... 216.00
Luncheon .................. 4.50
Proceedings Advertisers ....... .................... 1,038.94
Pin ....................... 4.00
Profit and Loss ..................... 25.00
Keys .................................. 3.50
Delegates .............. 130.00
Proceedings Sales................... . 1.85
Interest ................... ............... .............................. 1,163.80

-----------  5.740.34

Total Receipts........................................................................ ......... $6,693.63
DISBURSEMENTS:

Stenographer ......$ 69.00
Ole K. Olsen Prize Fund... ........ —................................. 100.00
Bills Payable.................................................. I________ 433.91
General Expense............................................................ . 118.32
Library ....... ................................................ ...................... 398.80
Auditor ............................................................ ............. .... 50.00
Profit and Loss............................ .............................. ..... 17.50
Investments:

Motor League Certificate.......................$ 929.60
Greater N. O. Homestead Association.. 750.00

-----------  1,679.60
Proceedings Expense................ .................................. . 165.00
Smokers Expense............. ..................................... ......... 450.46
American Engineering Council................. ................... 270.OS
Exchange ....................................................... ......... ......... 6.05
Pin ....... .......... ......................................................... ........ 4.00
Postage and Mailing....................... ..................... ......... 1,020.28
Postage and Printing................ ’.............................. ....... 270.46
Salary of Secretary and Editor.................................... 355.00
Secretary’s Salary........................................................... 385.00
Refreshments ................................................................. 130.30

-----------  5,923.76

Cash Balance December 31, 1924 769.87
EXHIBIT “C”
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ACCOUNTS PAYABLE.

As of December 31, 1924.

Miss Carrie Freret_____________________________________ $ 15.00
Electrical World  5.00
Printing and Postage..................................... ............................... 70.15
Porterage and Lights------------------------------------- ------------------- 4.50
Double Cards for Smoker_______________________  10.00
Secretary’s Salary (December)______________________  35.00
Stenographer’s Salary (December)------------------------ -------------- 4.00
Printing and Mailing----------------------------------- :—-------------- --- 172.19
Salary of Secretary and Editor (Proceedings) ................. 5,00
Miscellaneous Expense (Proceedings) ............................ 15.00

Total--------------------------------------------------- -------------------- $ 335.84
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YOU BUY fr/FKIffl MeaSuri”gTaPe

A----- —«■
YOU MAY BE SURE THAT

You have an ACCURATE and DURABLE tape of
a brand that has given universal satisfaction for years
and that the maser guarantees direct to you.

Send for catalogue. Saginaw, Mich.

the/ufkinPule Co. £3£t*Windsor, Can.

OLDEST BANK IN THE SOUTH

When considering new banking connections,
remember to consult with the

CANAL - COMMERCIAL
TRUST & SAVINGS BANK

New Orleans

SAVINGS - COMMERCIAL - TRUST

Capital and Surplus - - - $7,000,000.00

MEMBER FEDERAL RESERVE SYSTEM

Phone Main 641 913 Girod Street

SHAKSPEARE IRON WORKS
JULIAN M. SWOOP, Proprietor
Machinery Repairs Given Prompt Attention

Grey Iron Castings, Brass Castings
Plantation Sugar Mill Repairs a Specialty

Blaksmith Work of all Kind
Pattern Making Grate Bars—ordinary or circular

WE WELD ANY PARTS OF BROKEN MACHINERY
PHONE MAIN 641 NEW ORLEANS, LA.
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LESTER F. ALEXANDER, J. L. DICKEY,
M. I,a. Engr. Soc. M. Am. Soc. C. E.
M. S. A. M. E. M. La. Engr. Soc.

M. S. A. M. E.

LESTER F. ALEXANDER & CO.
CIVIL ENGINEERS and CONTRACTORS

River and Harbor Improvements
River and Gulf Towing

Barges. Derricks and Pile Drivers

830-32-34 Maison Blanche Annex. New Orleans, La.
Phones—Main 4195-1967

TUGS - Boswell, BE. H. Colle, Wm. F. Flanders, Panther.

TULANE UNIVERSITY
OF LOUISIANA

NEW ORLEANS

Located in the choicest residential section of the
South’s leading city, with climatic and other advantages
enjoyed by no other institution of equal rank, offers
superior instruction in standard college courses, and in
Engineering, Law, Medicine, Pharmacy, Dentistry, Art,
Music, Domestic Science, Household Economy, Commerce
and Business Administration. Separate department for
women in the Newcomb College. Extensive laboratories,
many scholarships in under-graduate colleges for men
and women. Board and accommodation in dormitories
at low rates. Twenty-four buildings. Campus of ioo
acres. Full descriptive catalog, or a bulletin of any
college sent free upon application. Address The Regis­
trar, Tulane University, New Orleans, La.



SOUTHERN STATES EQUIPMENT CO., Inc.
712 Canal-Commercial Building

New Orleans

Contractors-&-Power Plant Equipment
New-&-Used Equipment

Warehouse
Phone Main 6756 1153 Tchoupitoulas

Pavers, Grouters, Building
Mixers, Hoists, Back - Fillers,

Elevators, Pumps, Carts

CONTRACTORS’ EQUIPMENT
All.Sizes from 5 ft. to 22 ft. Gas. Steam or Electric.

Ask al>out the BOSS High Drum two-bag Mixer.
THE AMERICAN CEMEN F MACHINE CO. (Inc.) Keokuk, la.

CARRIED IN STOCK BY
OLE K. OLSEN

822 Perdido Street, New Orleans, La. $325 Buys Low Charger

Gaiennie Company

STEAM HEATING
HOT WATER HEATING
MOIST AIR HEATING
GAS STEAM HEATING
PLUMBING
PLUMBING SUPPLIES

ESTIMATES FURNISHED UPON APPLICATION

Howard Avenue and Baronne Street
Phone Main 4020
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COMPLIMENTS OF

Tulane University Press

PRINTING DEPARTMENT
TULANE UNIVERSITY
OF LOUISIANA

Complete Power
Units With Any

Type of
Prime Mover

POWER. ELECTRICAL and
INDUSTRIAL MACHINERY

ELECTRICAL Machinery, Steam Engines, Steam Turbines,
Condensers, pas Engines, Oil Engines, Hydraulic,Tur­
bines, Pumping Engines, Centrifugal Pumps, Mining

Machinery, Metallurgical Machinery, Crushing' Machinery,
Cement Machinery .Flour Mill Machinery, Saw Mill Machinery,
Air Compressors, Air Brakes. Steam and Electric Hoists, Farm
Tractors, Power Transmission Machinery, Perforated Metals,
Timber Preserving Machinery.

WHITE MOTOR TRUCKS PREDOMINATE
Because of their

DURABILITY, DEPENDABILITY
AND ECONOMY

THE WHITE COMPANY
Girod and Dryades New Orleans



Ask Your Friends About

The Concrete Engineer

OLE K. OLSEN

822 PERDIDO STREET

Phone Main 2104. New Orleans.

Geo. J. Glover Co., Inc.
General Contractors

Member: American Society for Testing Materials
Contractors & Dealers Exchange of New Orleans

Whitney-Central Building New Orleans, La.

PHONE MAIN 1276 .

Office Buildings, Railway Buildings, Manufacturing
Plants, Heavy Masonry, Pile Foundations
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AT YOUR SERVICE
To engineers we offer our services and the services of the manu­

facturers of high-grade equipment whom we represent; some of whom
are as follows:

Babcock & Wilcox Co; Boilers and Superheaters. Worth­
ington Pump & Machinery Corporation; Pumps, Com­
pressors, Oil Engines, Condensers, etc. American Blower
Co; Fans and Blowers and Air Conditioners. Nash Engi­
neering Co; Vacuum •and Steam-heating Pumps. Spray
Engineering Co; Spray Cooling Ponds. Frick Co; Refrig­
eration Equipment. Diamond Power Specialty Co; Soot
Blowers. Diamond Rubber Co; Mechanical Rubber Goods.
Robins Conveyer Co; Conveyors and Handling Equipment.
Griscom-Russell Co; Heat Exchange Apparatus. A. M.
Dockett & Co; Oil-Burning Equipment.
Each of these has in its employ engineers who represent the

highest talent in their respective lines; and the engineer whose
client’s requirements call for equipment covered by any of these
lines, can count on the advice of these specialists, as well as that of
our own engineering organization, in selecting proper equipment for
a wide variety of service.

A. M. LOCKETT CO., Ltd.
Contracting Mechanical Engineers and Machinery Merchants

NEW ORLEANS
Houston, Dallas, San Antonio, Texas

JOH N H. MURPHY IRON WORKS
MANUFACTURERS^ AND CONTRACTORS

Vacuum Pans, Coil and Internally Fired Boilers
Calandria High Pressure Boilers Fitted

Webre Multiple Effects with Steel Casings
Centrifugals and Mixers Quinn Flat Top Bagasse
Crystalizers, any type Furnaces
Return Current Juice Heaters Juice and Syrup Tanks

Oil Storage Tanks, all sizes and shapes

Main Office, 643 Magazine St.
New Orleans, La., U. S. A.

Phone Main 160

Boiler and Tank Works
Broad and Perdido Sts.

Phone Main 161

Foundry and Machine Works
A. J. Naquin, Manager

Alexandria, La.

Machine Shop, Copper and
Brass Works

Magazine and Girod Sts.



W. G. COYLE (&. CO.
(INCORPORATED)

Bunker Coal and Towing
BARGES, LIGHTERS, ETC.

High Grade Coals Competent Tugs
Telephone Main 4429

Main Office: 1322 Whitney-Central Bldg. New Orleans, La.

H. BODENHEIMER ®. SONS
Everything Pertaining to

INSURANCE
810 UNION STREET

Phones Main 1817-1818 NEW ORLEANS, LA.

SPECIFY
HAVEMEYER BARS
For Your Reinforced Concrete Work.

The Most Efficient and Economical Bar.
Rolled to same weight as plains.

Round—Square—Flat.
“EVERY POUND PULLS.”

PROMPT SHIPMENTS—MILL OR WAREHOUSE

Concrete Steel Company
42 Broadway  NEW YORK

SOUTHERN OFFICE
Birmingham, :: Ala.

OLE K. OLSEN, Sales Agent
New Orleans.
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Hattiesburg Creosoting Co.
Plants at Hattiesburg, Miss, and Slidell, La.

Main Office, Hattiesburg, Miss.

CREOSOTED MATERIAL
—INCLUDING--------

Lumber, Timbers, Piles, Telephone and Telegraph
Poles and Cross-Arms, Paving Blocks,

Cross-Ties, Etc.
CAPACITY, 70,000,000 FEET B. M. PER ANNUM

Facilities for Shipping by Rail or Water

Creosoted Materials Co., Inc.
1126 HIBERNIA BUILDING

Phone Main 3818 New Orleans, La.
--------DEALERS IN--------

Creosoted Materials of All Kinds

Robert W. Hunt Co.
Engineers, Chemists. Metallurgists, Inspectors

Inspection and Tests of Steel and Cement for Bridges, Buildings
and Other Structures. Inspection of Rails and Fastenings.
Creosoted Block, Timber and Ties. Paving Brick and Asphalt.

General Office, Chicago, 2200 Insurance Z change. -
New Orleans, 919 Carondelet Bldg.
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JOIN THE
CHRISTMAS CLUB

NOW
FOB 1925

We Pay

4%
Compound Interest

on Savings Accounts

New Orleans 1
“The Youi

Member Federal Reserv

Save
Part of Your

Christmas Check
and Deposit it

in the—

Bank & Trust Company
ig Business Man’s Bank”

e System 222 Carondelet

GREETINGS FROM

Greenlaw Truck and Tractor
Company, Inc.

GMC Trucks C. T. Electric Trucks
Lee Trailers and Dump Bodies

Atbey-Truss-Wheel Logging Wagons

424 Girod Street New Orleans, JLa.

PHONES MAIN 8299-3322



CREOSOTED
TIMBERS - PIDING
CROSS TIES - PODES

LUMBER - PAVING BDOCKS

AMERICAN GREOSOTING COMPANY

Louisiana Engineers should have
in their files our catalog of Galva­
nized Iron Tanks, Sectional Steel
Towers, All Metal
Sectional Buildings,
Garages, Silos Cui-.
vert, Water Tight
Pipe Gate Valves,

Etc.
qWe are prepared to
submit blueprints and
specifications on the
above or on any kind
of metal buildings.
ASK FOB CATALOG

HARRY BROS. CO. of LA. New Orleans, La.



The Manhattan Rubber Mfg. Co.
HIGH GRADE

MECHANICAL RUBBER GOODS

Miller Flushtank Siphons GUY R. MOLON V & CO.
Simple, Reliable, Automatic

Also Sewage Disposal
Apparatus, Automatic
Sewage Ejectors, Centri­
fugal Pump Outfits,
Sewer Jointing Com­
pounds.

PACIFIC
FLUSH-TANK CO.
CHICAGO NEW YORK

General Drayage

418 GRAVIER STREET

Phone Main 6281

NEW ORLEANS. LA.

TRANSITS LEVELS
ENGINEERING SUPPLIES

BLUE PRINTING

New Orleans Blue Print & Supply Co., Inc.
RAYMOND BA8SICH, Mgr.

824 Union Street Phones 7543—945
Agt. KEUFFEL & ESSER CO. *

500 CAMP STREET, :: New Orleans, La.
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American Creosote Works
INCORPORATED

CREOSOTED

Cross Arms, Lumber, Paving
Blocks, Piles, Poles, Ties

Private Wharf for Ocean Vessels at NEW ORLEANS, LA.

Capacity 115,000,000 Feet B. M. Per Annum

Branch Plants:

wSd, ET NEW ORLEANS, LA.

COTTON DUCK TARPAULINS TENTS

DISTRIBUTORS FOR

WHITLOCK MANILA ROPE

Brook Tarpaulin Company, Inc.
(ESTABLISHED 1840)

429 Celeste Street New Orleans, La.
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“Watch Dog”
Water Meters

More Than 1,000,000 in Service

Gamon Meter Co.
Newark, N. J. 36?N?^Michiffan Ave.
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WOODWARD, WIGHT & CO.
----------------------- 1-1 M I T E D-----------------------

Largest General Supply House South Since 1867

EXCLUSIVE SOUTHERN SELLING AGENTS FOR
LIDGERWOOD Hoisting Engines, Cableways and Log

Handling Machinery.
HAYWARD Orange Peel and Clam Shell Buckets.
GENERAL ELECTRIC CO. Apparatus and Supplies.
ROEBLING’S Wire Rope.

Heavy Hardware; Mill Supplies; Marine Hard­
ware; Cordage; Elevating, Conveying and
Power Transmitting Machinery.

• OPEN DAY AND NIGHT
Howard Avenue, Constance Al^TQ

and St. Joseph Streets llUff ViVLiCrinO



17

SAND GRAVEL

JAHNCKE SERVICE Inc.
NEW ORLEANS

Concrete and Builders’ Materials
Dredging

SHELLS CEMENT

COLUMBIAN
IRON WORKS

CHATTANOOGA, TENN.

Manufacturers of

Fire Hydrants, Valves,
Valve Boxes, Sluice
Gates, Meter Boxes,
Water Works Supplies

New Orleans Representative:
J. S. BARE L LI

612 Godchaux Bldg.

COMPLIMENTS

Anchor Packing Company
418 COMMON STREET

NEW ORLEANS, LA.



Sailing West to India
Since the days of Christo­
pher Columbus men have felt
the call to “sail due west to find
India.” In an organization like
Westinghouse, such pioneering
spirits find happy haven as re­
search engineers. Their every
thought is a question—every
energy bent to discover new
and more effective answers to
baffling problems.

Immediately Westinghouse
began to build alternating cur­
rent machines of high voltages,
for example, the problem of
insulation became acute. For
thirty-five years high voltages
and insulation have formed an
endless chain of problems. As
voltages have been increased,
improved insulation has been
demanded. As insulation has 

been bettered, voltages have
been still further increased.

One striking contribution of
Westinghouse research engi­
neers has been the perfection
of an entirely new insulation
material — Micarta. Possessing
many of the qualities of metal,
paper, fiber, mica, gum, rubber,
Micarta differs in radical re­
spect from all of these.

It serves industry indirectly
as improved insulation mate­
rial, and also directly because
of superiorities when used for
gears, propeller blades, and
the like.

Only the imagination can
set a limit on the field for the
research engineer—or for an
organization that centers
around him.
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Tha Standard Packing of the World
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MANUFACTURERS OF

Sanitary Sewer Pipe Highway Culverts
Drain Pipes Railroad Culverts

Drain Tile

Concrete Pipe Co.,
Incorporated

1025 SOUTH LIBERTY STREET

Main 1836

concrete pipe for permanence”
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EDITORIAL NOTES AND COMMENT
Opportunities for Engineers in the Tropics. New Orleans

is often spoken of as the logical place for the centralization and
control of our commercial intercourse with the Central and
South American countries. Colonel Shaw s paper, therefore,
has a timely interest for those of us who, as engineers, may be
giving some consideration to the question of either seeking new
fields of activity, or of accepting a professional position in that
part of the world.

In the Central American countries the lines of commercial
activity which seem to offer the best opportunities for engi­
neers from the United States are mining, oil field developments,
engineering projects of the different fruit companies, and gen­
eral contracting. Colonel Shaw’s advice is, however, “Don’t
go, unless you have something very definite in the way of a
position when you arrive.” Latin America is full of “Tropical
Tramps.”

79
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If, however, an engineer decides that it would be to his
advantage to accept employment in that part of the world, it
would certainly be a wise policy for him, as a trained and edu­
cated man, to make some study of the conditions he will have
to meet, both as regards the technical character of his work as
well as the general conditions of living.

There are doubtless many reasons for it, but it does seem to
be a fact that Americans do not possess the ability to adapt
themselves to conditions in foreign countries as readily as do
the citizens of other nations. Englishmen have always been
good pioneers, and with the rapid development of their coloni­
zation schemes prior to the World War, the Germans were
beginning to run them a close second. The psychology of their
methods, however, is quite distinct. The Englishman brings
with him all his insular prejudices and points of view, but at
the same time he has the proper regard for the point of view of
the other man, and he is a sincere believer in fair play. Fur­
thermore, he has absolute confidence that his home government
will back him to the limit when he is in the right. Perhaps it
is the conviction in the minds of foreigners as to this latter
characteristic of the British Government that gives the Eng­
lishman so much influence when he does take up his residence
in one of our South or Central American countries.

It may be said of the German, however, that his methods
are quite different. He identifies himself so closely with the
customs, habits, and methods of doing business of the new
country that in time he becomes almost a native. Before he
leaves home he has made a careful study of all these things,
and as a rule he very quickly learns the language. This is one
matter in which so many Americans are lacking; they seem to
have a certain sort of inertia or prejudice against learning to
speak a foreign language.

If in the near future the United States is to have a predomi­
nating influence in these neighboring countries, the engineer
will naturally play a very important part, and it will behoove
him to give some study to the particular conditions under
which he will be called upon to work. Reprints of Colonel’s
Shaw’s paper will be sent to the engineering graduates of this
year at Louisiana State University and Tulane University.
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A Different Point of View on the Comparison of Pump
Tests. Published in this issue of the Proceedings is a paper by
Mr. Eugene Delery, Engineer with the Sewerage and Water
Board, which raises the question as to whether efficiency should
be the sole, or even the most important, criterion for the com­
parison of the performance of low head pumps.

Mr. Delery claims, for example, that in many cases a basis
of comparison, better than the comparison of efficiencies, would
be to compare their percentages of lost velocity heads. For­
mulae are given for making this comparison and cases are cited
in which two pumps, rated on the basis of efficiencies, are
equally good, but by Mr. Delery’s method of rating one may be
a much better pump than the other.

The Olsen Membership Prize. At the March meeting of the
Board of Direction the first prize of $100.00 donated by Mr.
Ole K. Olsen for that member securing the greatest number of
new members for 1922, was awarded to Mr. Charles M. Kerr.
As there were three members who tied for the second prize it
was decided not to award it this year, but to offer the $50.00
as a new prize for the largest number of new members secured
for the year 1924. Take notice, therefore, that this is an oppor­
tunity to do some good work for the Society and at the same
time to win a substantial money prize.

Visit of Mr. Grunsky and Mr. Dunlap. As President and
Secretary respectively of the American Society of Civil Engi­
neers, these two gentlemen are making a round of visits to
various Local Sections throughout the South. Upon invitation
of the Faculty they spoke to the student "body of the College of
Engineering, Tulane University, on Monday afternoon, April
14th. The New Orleans section of the A. S. C. E., of which
there are about seventy members, entertained them at a dinner
on Monday evening, and later on in the evening each of the
gentlemen spoke before a joint meeting of the Local Section
and the Louisiana Engineering Society.

Mr. Grunsky spoke first upon the importance of the engi­
neer in the economic and social progress of the country. He 
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followed this by a brief account of the work of himself and
others in the problem of flood control in the Sacramento Valley
of California. This touched very closely upon our local.spill­
way problem, and Mr. Grunsky answered many questions con­
cerning his experience with spillways.

Mr. Dunlap was then called upon and gave a brief but very
interesting talk upon the general problem of engineering edu­
cation, particularly with reference to' the investigations now
being carried on by the Committee of Investigation and Co­
ordination of the Society for the Promotion of Engineering
Education.

The next day Mr. Grunsky and Mr. Duniap left for Houston
to attend a meeting of the Texas Section.

A Louisiana Man for the Mississippi River Commission.
The members of the Safe River Committee, as well as other per­
sons interested in the construction of a spillway below New
Orleans, held a conference a short while ago with President
Coolidge.

They took occasion to propose the name of Mr. J. P. Kemper
and to endorse him as the man to fill the existing vacancy on
the Mississippi River Commission. As is well known in this
community, Mr. Kemper has been a consistent and persistent
advocate of the spillway as a relief from flood conditions in the
Mississippi River. He has been a constant and untiring ob­
server and student of the problems of our great river, and he is
well fitted for membership in the Commission which has charge
of the engineering operations carried out in connection with
these problems. It is greatly to be hoped that the President
will see fit to accept the recommendations of the Louisiana
delegation. Mr. Kemper has been for many years a prominent
and active member of the Louisiana Engineering Society.

New Members. The following members have recently been
elected to the Society:

Resident Members.
Charles F. Akins, Principal Assistant Engineer, Louisiana

Highway Commission.
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Kenneth McG. Bailey, Engineer with Beeler Organization.
Henry B. Cooley, Engineer with Cuyamel Fruit Co., Hon­

duras.
George L. Lord, Map and Survey Department of Union Title

Guarantee Co.
Charles F. Rantz, Rantz Engineering and Machine Works.

Non-Resident Member.
Julius Slovenko, care of Cuyamel Fruit Co., Puerto Cortez,

Honduras.
Non-Resident Junior Member.

James K. Petrie, Mansfield, La.



PAPERS AND DISCUSSIONS

THE AMERICAN ENGINEER IN THE TROPICS
By Arthur M. Shaw.

• Bead before the Society, March 10, 1924.
Whether we consider our vocation as a profession or, as

some do, as a specialized trade, the fact must be faced that we
have this in common with commercial concerns, we must find a
market for our product. Whether the output be shingles or
shoes, cakes or coal, brawn or brain, the centers of production
seldom provide a sufficient market for all the output. The
question of finding our market (or, as we usually put it, finding
a job) is of vital importance to nearly every engineer. Each
student gives to it more or less careful thought at various times
during his course of training and as graduation approaches the
problem becomes increasingly important and insistent. “Back
in the 80’s,” railroad location and construction offered an op­
portunity for practically every good man turned out by the
Civil Engineering schools, and, to a lesser degree, afforded a
market for the graduates from the other technical courses.
Among the older men now following the profession it is most
unusual to find one who has not been engaged, at one time or
another, in railroad work. Those of us who came out in the
early ’90’s made a strenuous effort to get into railroad work,
but we found that there was not a world demand for such ser­
vices as we felt in a position to render, and mgny a rebuff was
encountered. I shall never forget my first contact with the
gruff but kindly old Swiss who was Chief Engineer of the
Duluth & Iron Range R. R. in 1893. I had already had some
experience as rodman and instrumentman on railroad surveys,
and after spending some weeks and practically all my reserve
cash at the Chicago World’s Fair, I bought a ticket to Duluth.
My reason for going to Duluth was that I had heard that some
construction was being done there and, also, the cost of the
ticket just about fitted my available capital. An audience was
easily secured with Mr. Angst, but on stating the purpose of
my visit, he said, peering at me over his glasses: ‘ ‘ Why, young 

84
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man. I could go out here on the street and in twenty minutes I
could fill out a party, from chainman up, out of ex-chief engi­
neers.” For some reason, though, possibly to put an end to my
frequent calls, he sent me out to the “end of line” on construc­
tion.

Today the opport unities for engineering graduates are more
varied, but still there are times when really good men have dif­
ficulty in securing suitable employment. The Central and
•South American field is by no means a new one for American
engineers, but it is continually growing and is worthy of con­
sideration at this time, especially by the younger men of this
section. I would not. however, urge a man out of employment
to go to the tropics, regardless of his temperament, health and
habits, for Latin America is full of “Tropical Tramps” who
are looking for jobs, and many of them belong to our profes­
sion. As a matter of fact, a trip to the tropics without a defi­
nite position arranged before leaving would almost be sure to
end in disaster, unless one had sufficient funds to insure a re­
turn passage. In his own country, a stranded engineer can
turn his hand to almost anything, not excluding manual labor,
to tide himself over an emergency, but a stranded American in
the tropics is a pitiable object.

Securing Employment.
Owing to varying conditions, it would be impossible to set

down any best rules for securing employment, but, for the
younger men who might wish to go to the tropics, the following
might be considered as a safe guide:

Secure a position with some thoroughly established Amer­
ican or European concern doing business in the tropics, arrang­
ing details as to salary, expenses and living conditions before
leaving this country. If the employing concern.is a large one
with an extensive engineering staff, you can afford to accept a
smaller salary (other things being equal) than if the organiza­
tion is small and the opportunities for advance correspondingly
limited.

Many of the better corporations operating in the tropics
cither advance a part of the passage money to new employees
or provide for a refund after a reasonable term of service. If
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dealing with a new concern, however, or with one which is not
thoroughly established financially, the employment contract
should be scrutinized most critically. As an illustration of the
need of this, I was offered employment a few years ago by a
company which had been engaged in fruit growing in the
tropics but which was reorganizing to go into the fruit export
and general shipping business. The compensation offered was
liberal, but, on investigation, I found that the assets of the
reorganized company consisted principally of enthusiasm and
promotion literature. The work on which I was to have been
engaged would have required an absence from this country of
about three months, and before that time was up the company
had made its one and only shipment of fruit, had exhausted its
liquid assets and credit and had quietly passed into history.

It should not be assumed from this that there are no worth
while positions available excepting with the old and well estab­
lished concerns, but until one has learned the ways of the coun­
try and something of the affairs of the newer projects it is
better to play safe.

sub-grade for railroad, adjoining lands to be
CLEARED AND PLANTED IN BANANAS.
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Even the best concerns seldom guarantee employment for a
definite length of time, though in the event of a sudden shut­
down of work and laying off of men, they are reasonably liberal
in their provisions for returning men to the States. It is always
well, however, to have available in convenient form sufficient
funds to insure passage back home. A reserve of one to two
hundred dollars would be sufficient for the return from any
point in Mexico or along the Caribbean Sea, but from most
South American points a substantially greater amount should
be provided.

Class of Positions Available.

Following are sonic of the lines in which American engi­
neers ?re finding employment in the tropics:

Mining: Principally along and near the west coast of South
America. Civil, Mechanical and Mining Engineers employed
at good salaries. Much of this work is at altitudes that insure
temperate, if not frigid, conditions.

Oil Companies: In Colombia and along the west coast.
These employ Civil and Mechanical Engineers principally.

Fruit Companies: Central and South America and the
West Indies. Employ Civil, Agricultural and Mechanical En­
gineers and sugar chemists. Their work consists principally of
railroad building, land surveys, drainage and irrigation, map­
ping and exploration. Some of the larger companies are en-
gaded in sugar growing and manufacture.

Contractors: Well established and reliable American con­
tracting companies are operating in all parts of Latin America.
The pay offered by them to young engineers is usually small,
but on short time jobs the travel allowances are liberal, the
chances to gain new experiences are unsurpassed and the
chances for advancement are frequently excellent.

Just at present, Mexico is a good place to stay away from,
but that country has gone too far to turn back permanently,
and it doubtless will offer great opportunities for the engineer
in the near future. At this time its principal needs (for its
physical development) are the rehabilitation and extension of
its railways, and the utilization of its agricultural resources.
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In the great central plateau of Mexico there are literally hun­
dreds of feasible irrigation projects which require only a few
years .of stable government and a wise policy of development to
insure their construction.

Contracting.
While this has been written principally for the young engi­

neer, it may be found worthy of consideration by the contractor
who. considers the possibility of work in the tropics. It is
obvious that a man cannot “break into the contracting game”
in a new country as readily and as easily as is frequently done
in this country. To make a success as a contractor in Central
and South America, one should have a thorough knowledge of
the climate, people, language, labor supply, transportation fa­
cilities, local materials and frequently local politics. Amer­
icans who have been successful as contractors in the tropics
usually have gone there as engineering employees of large cor­
porations or as contractors on specific work for American con­
cerns. In this way they have gained a knowledge of governing
conditions without the financial risk that would be involved by
starting into independent contracting at the outset.

Perhaps the greatest source of worry and loss to the Amer­
ican contractor when he starts work in the tropics is his failure
to appreciate both the limitations and the possibilities of the
local labor. One should learn all that he can from others who
have had experience in that field, but should be careful not to
be misled by generalizations and prejudices. Remember that

’the laborers that you will employ are members of the human
race and may be expected to show all the frailties and some
of the good qualities of other classes of labor. If there is such
a thing as a typical member of the laboring class in the tropics,
he might be described somewhat as follows: lie is the result of
the mixture of many races; his education is limited and his im­
pulses primitive; his physical development and powers of en­
durance are good, but modified and limited by inheritance,
locality and mode of living; he will respond slowly but surely
to fair treatment, but promptly and sometimes in a grotesque
way to unfair treatment. He is more easily moved by oratory
and impulse than by cold reasoning. His pride is not all bom­
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bast and under a w’se an(l understanding supervisor this may­
be led into useful channels. Contrary to popular belief in this
country he can be taught to perform almost any class of
manual labor well and efficiently. His teaching, however, de­
mands infinite patience and tact as well as a considerable length
of time Best results can be secured by holding each individual
or group of laborers to as small a variety of work as practica­
ble. The average laborer will be found to be deficient in initia­
tive and in ability to adapt himself quickly to new conditions
or a new class of work. It is also unwise to make frequent
changes in foremen and other members of the organization -who
come in direct contact with the laborers.

Use local labor and materials to the fullest extent possible.
Do not be too anxious to get men experienced in the particular
work expected of them. If the job is to extend over a consid­
erable period of time, it frequently will be found better to make
your special men from selected “raw material” than to hunt
them up ready trained. As soon as a man is broken into a “key
position,” one or more understudies should be provided so that
they will be ready for a similar job when the time comes for
expansion or when the principal drops out. In dealing with
the laborers, you cannot afford to let them get the idea that
you are an “easy mark,” but it is essential that you be fair to
them, even to the-point of generosity. If you are convinced
that an employee has sold his shovel to a friend, but he comes in
with some interesting story describing how it was unavoidably
lost, let it go at that, but do not forget to make a deduction in a
fair amount when the man comes for his pay. This amount
should be slightly above what the friend would have to pay to
a local dealer for a similar tool. Such a course permits the
employee to save his face, makes for mutual understanding and
still discourages “unavoidable losses.”

Technical Preparation.
Engineers and engineering contractors who contemplate

doing general work in the tropics should realize that they will
be thrown on their own resources to a much greater degree
than is usual in the States. They should be as fully equipped
as possible in a wide variety of lines. The Civil Engineer
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should have at least a “speaking acquaintance” with mechan­
ical and electrical subjects, as he may find himself in charge of
isolated work with no other technical man within reach. As
nearly as practicable, he should be an “all 'round” engineer.

Reference Books.
No one can expect to become so thoroughly equipped by

previous training that he can break away from all text and
reference books and solve all his problems with no other back­
ing than a slide rule. The slide rule is a wonderful appliance
and will do many things, but it will not give you the holding
power of a ten penny nail, tell you the proper size of stack to
provide for a 100 H. P. engine, nor describe the difference be­
tween a “pigtail” and a “Western Union” splice. At least
half a dozen reference books should be carried, and this number
should be increased if practicable. Even in this country, it is
my opinion that the average engineer would be better equipped
if he had more, and a greater variety, of books in his own
library where they would be available for ready reference, and
in the tropics this is especially true. There, technical libraries
are unknown, and each engineer is so isolated from other mem­
bers of the profession that he should be equipped to function as
an independent unit. If supplied with a well selected set of
books, he will find opportunities for study in other lines as well
as in those in which he is immediately engaged. Reference
books are expensive, they are difficult to transport and they
deteriorate rapidly in a humid climate, but they are almost as
essential as pencil and paper. In my own work, I usually carry
Trautwine, Kent and Kidder, supplementing these by works
bearing on the special work in view. Other handbooks doubt­
less are just as good and possibly better, but one prefers a ref­
erence book with which he is familiar. Among the railroad en­
gineers, you can be almost as sure of an interesting argument
by suggesting the best handbook as you can by assailing a
man’s family, politics, religion or automobiles.

Purchase-of Materials and Equipment.
When the engineer must also act as purchasing agent,

ordering material from the States after he has gone to the
tropics, he will serve his own and his client’s interest best by
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reaching as definite an understanding as possible regarding
prices, deliveries, terms and service than can be given by some
one reliable concern in each line than by an effort to secure
competitive prices at long range. This will reduce the number

ENGINEERS’ TEMPORARY CAMP. FRAMES OF POLES AND COVERING
OF MANACA LEAVES.

of catalogs to be carried and will make it possible to secure
more prompt service. In selecting a dealer, make sure that he
has had experience in export business. He should 'be well
versed in shipping matters, consular invoices, etc., and should
understand that a printed shipping tag, bearing the legend
“handle with care” does not mean much in the life of the
average stevedore and roustabout. Stencilled directions as to
handling are of value, especially plain marks on heavy pack­
ages indicating where slings should be placed, but nothing will
take the place of substantial crating and waterproof coverings.
Even the lightei’ members of a fabricated steel job should be
crated before they are forwarded for export shipment. Proper
packing and crating appear to be subjects far beyond the
powers of comprehension of the average American dealer and
manufacturer.
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A number of years ago, while constructing a municipal
water plant in central Mexico, I received a seven foot cast iron
spur gear of light construction which was as innocent of crat­
ing as the shipper was of common sense. The remnant of one
paper shipping tag, tied to one of the unbroken spokes, bore the
only mark indicating the destination of the shipment. A liberal
use of steel plates and rivets and some crude dentistry per­
formed by the local blacksmith to replace a couple of missing
teeth, made it possible to use this wheel until another was se­
cured from the factory.

Only a few months ago, I checked over the shipment of a
large engine which was shipped to the tropics by a well known
American company. This engine weighed eight or ten tons,
cost several thousand dollars, and the shippers were advised
that it would come to New Orleans by freight, be transferred
to steamer for ocean shipment and then go into the interior in
the tropics by rail. I inspected the shipment when it arrived at
destination on a flat car. Among the first discouraging things
noted were that the “crating” consisted of a couple of three
inch plank skids, there were a number of loose and swinging
copper oil pipes, a lot of loose brass fittings, many of which
were found on the car floor, and a broken fuel pump. The
assembly and starting of that engine was not the simple matter
that it should have been.

The only way in which the engineer victim can control such
atrocities is by dealing with concerns who realize the condi­
tions under which export shipments are handled, and who are
willing and sufficiently intelligent to take reasonable precau­
tions against injury in transit. Every order should specify
“PACKED FOR EXPORT.” This costs more than packing for
domestic shipment, but it is worth the price.

Difficulty is frequently experienced by erroneous filling of
orders. This is not always the fault of the dealer or the resi­
dent purchasing agent. It frequently is due to faulty or defi­
cient orders. A friend of mine who acts as purchasing agent
for a large concern recently received an order for ‘ ‘ one ten ton
locomotive”—no further description nor specifications. The
company by which he is employed has track of three different
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gages, uses steam and gasoline locomotives and coal and oil
fuel. The order asked for “Immediate Shipment.”

General Conditions.
The objection most frequently raised by engineers to work

in the tropics is that one gets so completely out of touch with
work in the States and that on returning it is difficult to get a
start excepting by going to the bottom. There is considerable
truth to this, but it can be partially offset by systematic read­
ing of technical journals, by keeping up membership in tech­
nical societies and by a judicious use of vacations. A liberal
vacation should be provided for, at least once every two years,
and a part of this time should be spent in visiting engineering
organizations and works, attending meetings of technical socie­
ties and generally re-establishing contact with affairs of the
profession. With a very few exceptions, I have never known
an American who has stayed continuously for a long period in
the tropics who has not shown signs of deterioration.

One should know something of the language before starting
to work in a foreign country, though this is not an absolute
essential if the work is to be with an organization employing
large numbers of Americans. Failure to speak the language of
the locality is a serious handicap, however, and should be over­
come as soon as possible. Americans are notoriously poor lin­
guists, but our engineers usually acquire a sufficient stock of
phrases to enable them to handle an ordinary survey party
within a few weeks, especially if the assistants assigned to them
have become wise to the ways of the gringoe. Within a year,
they can carry on something of a conversation; but without
systematic study of the language, their sentence construction is
apt to be weird and their accent and pronunciation startling.
A man who has a fair command of the language and conducts
himself decently frequently has an opportunity to meet local
people socially, and this makes a pleasant break in what may
be a monotonous life.

Some Americans acquire an excellent knowledge of Spanish
in a very few months while others are hopeless. One man of
my acquaintance has been in the tropics for over twenty years.
In that time, he has acquired a wife and several children, none
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of whom speak a word of English, but his brand of bPanis 18
unique. He will take a board over to the carpente1’ an^ te^

him: “Cuta me this aqui.”
New Orleans is so closely in touch with Latin Aiuel’^ca

even those of us who have never been farther south an^ the
mouth of the river know something of the conditi<’ns under
which men work and live in the tropics. We know the “Trop­
ical Tramp” type of man, we appreciate the fact that malaria
is still too prevalent in many sections, that living conditions, at
their best, are seldom equal to those in the State and. at their
worst, are unspeakable; and that Rex parades are not to be
seen in the jungle. Yet, the “lure of the tropics” is a real
thing and many engineers who go there find it most fascinating.
The born engineer is essentially a pioneer and he will find the
neu experiences in Central and South America for which he 
craves, even though many of these sections had an advanced
civilization long before the days of Columbus. It is a place,
however, in which hard, serious work counts and where the
typical “rolling stone” will find difficulty in securing what he
considers his deserts.

PAY DAY
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Preparations for a Trip to the Tropics.
As this paper has been written principally for the benefit of

the younger members of the profession who may later secure a
position in the tropics, the following suggestions concerning
preparations for the trip may be of interest. In the first place,
the chances are that you will not be located at a point conven­
ient to large department stores, good doctors and efficient
dentists. Therefore you should go prepared to do without these
adjuncts of civilization. Ascertain, before leaving this country,
all that you can of the character of work expected of you, the
climate, living conditions and whether or not bedding will be
furnished. Items which may be overlooked usually can be se­
cured at the port cities, but at a higher price than in the States.
Some items can be secured in certain localities, however,
cheaper than at home. For instance, it used to be possible (and
still may be) to purchase excellent blankets in Mexico for
about one half the cost of a similar article in the States, and
you can now purchase, in Guatemala and Honduras, a better
and more serviceable rain coat than can be bought in New
Orleans and the price is reasonable. Shoes are an important
item, and if you are to be on field work, you should have at
least two pairs that are suitable for rough work. The best way
to avoid blistered feet is by changing from one pair of shoes
to another. A good combination is to take two pairs of the
army type of shoes, one pair of high lace boots and a pair of
puttees. In addition to this, a pair of lighter shoes and a pair
of slippers will be found convenient.

The medicine chest which many men take with them to a
new country doubtless does more harm than good, but a small
emergency surgical outfit should be carried and a liberal sup­
ply of quinine and some good cathartic may prove useful. If
going into a section where malaria is known to be prevalent,
moderate doses of quinine should be taken regularly as a pre­
ventive.

A visit to your dentist before leaving home is most impor­
tant. If he repairs all the visible defects and you have good
luck, you may get back before more work is required; other­
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wise, you may have to go to a local dentist. The experience
may prove novel but trying.

The foregoing may be summarized and supplemented by the
following list of “Don’ts”:

Don’t give up a job in the States for a promise of
one in the tropics unless you know the concern making
the offer and that they have the reputation ami ability
to carry out their part of the contract.

Don’t get into the habit of knocking the company
employing you if tilings do not go just to suit you. If
you must knock, do it from the outside. So long as
you are taking their money, they are entitled to loyal
as well as energetic service.

Don’t be a “sissy” or a grouch, especially if living
in camp. There is nothing like camp life to bring out
all the qualities of a man, and if he is not a good sport,
he will soon become a disturbing factor, and this will
result in inefficient service and ultimate increase in
cost of work to the employer. The disturbing factor
is then removed.

Don’t suddenly discover that Volstead laws are un­
known and start in to make a dry country of your new
home by drinking up all the booze in sight. It can’t be
done. Many a better man than you are has tried it
and failed.

Don’t become a chronic gambler. If you enjoy an
occasional game of poker or “rolling the bones,” es­
tablish your limit and stick to it! Remember that a
few hundred dollars saved up will enable you to take a
real vacation when the time comes. One good plan is
to budget your gambling expenses as you would any
others, putting into this fund the amount that you
think that the fun is worth and stopping when the
fund is exhausted. Sometimes you may find that the
amount has increased during the month, but fre­
quently you will have to stay out of the game until
next pay day.
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Don’t lose touch with technical affairs in the
States. Read, study and maintain your connection
with engineering societies. Visit other works when­
ever feasible.

Don’t lose your sense of proportions in matters of
business and professional ethics, personal habits nor
morals. A slip made in the tropics may be slow in
“coming home to roost,” but it will get there eventu­
ally. If your self respect is not sufficient to keep you
straight, supplement it with caution and fear of con­
sequences.

Don’t think that just because you are a thousand,
or four thousand, miles from home, no one will ever
hear of your conduct. When I first went to Honduras
three years ago, I did not know of a person there of
whom I had ever heard, yet, before the first line had
been thrown out to tie the steamer to the wharf, I was
greeted by a man from the dock with whom I had
been rather intimately associated only three years
before.

When you go to the tropics, it-doubtless will be with a
more or less definite object in view, which may include some or
all of the following: Financial gain, professional training, new
experience,- business opportunity.

The chances are that if you start out With such definite
objects, and do not lose sight of them during your stay there,
you will gain them in a measurable degree.



THE COMPARISON OF PUMP TESTS WITH SPECIAL
REFERENCE TO LOW HEAD PUMPS

By Eugene F. Delery
Read before the Society, February 11, 1924.

’ "We are all familiar with the time honored device of com­
paring the performance of pumps directly by means of their
efficiencies, usually, without reference to any other feature.
In many cases not the slightest reference is made to size, capac­
ity, spouting velocity, or lift, or whether this lift is static or
dynamic. In comparing the efficiencies of pumps you will very
seldom see any reference to the spouting velocity as related
to the lift or to the piping design. Yet all these factors are of
prime importance in the comparison of any two plants, especial­
ly if the comparison is made with the object of selecting pumps
for a new installation.

Nearly all modern installation of any size are tested and
in most cases these tests are available to prospective purchasers
through their engineers, but if efficiency alone is made the
basis of comparison, the comparison is meaningless. A pur­
chaser naturally desires to secure as much service for h's
outlay as possible, and it is up to the engineer to get it for him.
We, nevertheless, find men designing drainage and irrigation
layouts, with scant knowledge and no study of the subject.
The worst case, and it still occurs, is the failure to flare the
suction and discharge pipes, although most of those present
tonight would hardly be guilty of this.

We will first treat this case, merely to show the effect of
neglecting this precaution. Assume an installation with
straight suction and discharge pipes, not flared, a spouting
velocity of 8 ft. per see., and a static lift of 5 ft. and a real
pump efficiency of 80% under the conditions. Now assume
the usual entrance loss co-officient of 0.6, the discharge loss
co-efficient being 1. The dynamic head against which the

v2
pump must operate will be 5-J-1.6 — =6.59 feet; and 6.59/.8

2g
gives 8.22 feet of head which must be overcome by the im-
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pellet. The efficiency of the pump would then be only 5/8.59
or 58.2% efficiency across the station.

Had the suction and discharge pipe been flared so as to
reduce the entering and discharge velocities to 2 ft. per see.
each, the velocity loss would be 0.0993' and with a pipe effi­
ciency of 80% and pump, efficiency of 80%, the station effi­
ciency would be 78.5%.

Case 2: Assume two pumps of the same size with identical
suction and discharge pipes, properly flared, both pumps identi­
cal in design except that the impeller of one is designed to de­
liver twice as much water as the other, against the same lift.

Assume both to operate against 10 ft. head, with 80%
efficiency, but pump No. 1 has a Spouting Velocity of 10 feet
per second, while pump No. 2 has only 8 ft. per second Spout­
ing Velocity. It is very apparent without calculation that
pump No. 1 is a better pump, hydraulically, than pump No. 2.
It is also easily apparent that the lost head through No. 2 is
greater than through No. 1.

Case 3: Both pumps operate, at 80% efficiency with a
Spouting Velocity of 8 ft. per second, but No. 1 operates against
5 ft. lift, while No. 2 operates against 10 ft. lift. It is apparent
that there is more loss through No. 2 than through No. 1. No.
1 is therefore a better pump.

Allowance for leakage past the ring, stuffing box leakage,
friction and other mechanical losses are omitted in order to
keep the reasoning clear, though this must be taken into ac­
count in making careful comparisons.

At this point we will bring out what I consider the real
measure of the efficiency of a pump; the lack of loss of Velocity
head through the pump, that is, the lack of energy loss through
the pump. Call’h8 the Static Lift, hd the Dynamic head, hv
the velocity head at the pump flanges (both flanges the same
size) fv the factor of the lost Velocity head, g gravity or 32.2,
e the efficiency of the pump, ht the velocity head lost in passage
of the water through the pump, v the velocity at the pump

hd
flanges, h= — =hd4-hv.

e
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If we had a 100% efficient pump, we will all readily
acknowledge that the loss of velocity head through the pump
would be nil. But no such pump can be, and our pumps are
efficient only in so far as they approach that ideal, and their
efficiency is equal to the head which they do dev el ope divided

v2
by the head which they should develope, or hi—fv—.

Returning to case 2, we find both pumps operating at 10 ft.
head and 80% efficiency with a loss of head of 1.25 ft. each.

1.25X64.4
For No. 1 f»—------------ or .805.

102
1.25X64.4

Pump No. 2 gives fv=»------------ or 1.256.
64

Pump No. 1 is the better pump, having a less percentage
of lost velocity.

Case 3: Both pumps are the same size, with a Spouting
Velocity of 8 ft. per second but No. 1 has a lift of 5 ft. while
No. 2 operates against 10 ft. Both are 80% efficient.

The lost head in No. 1 is 1.25 and fv is 1.256, while for No. 2
h> is 2.50 and fr will be 2.52, or with equal efficiencies No. 1 is
twice as good. These examples are sufficient to bring out the
idea involved and its application in comparing pumps of
various types under vary conditions. The curve of fv corre­
sponding to any pump test can be as readily plotted as an effi­
ciency curve, and should be much more enlightening.

The equation for fv may be variously expressed as shown:
fhd
— T- hd 2g
e hd(l-T-e) . ,

fv---------------------------- .
v2 hr e

The other method known to us is Specific Speed, which as
given by Dauherty and others means nothing as regards com­
parative efficiencies and relates only to one set of homologous
designs.

NV gpm



Low Head Pumps 101

The equation of the lost Velocity Head Factor fr takes into
consideration all the essential features, and brings out strongly
the effect of reduction of capacity on the efficiency,’making
it possible to get some measure of comparison between pumps
operating under widely divergent conditions.

While the above furnishes a measure of direct performance
comparison between pumps, it must always be borne in mind
that common sense is as essential to the application of a for­
mula as in anything else, and that discretion should be exer­
cised in making comparisons. This is particularly necessary in
comparing high speed with slow speed pumps.

While every writer on the subject stresses the fact that
the shorter passages through the high speed impeller give it
an advantage over the slow speed type, it must also be remem­
bered that owing to the higher speed of the high speed impeller
the entrance angle of the blades is much more acute, constrict­
ing the entrance area to the impeller, suddenly increasing the
velocity of the water, and causing more loss of head at the
impeller entrance, which loss cannot be recovered. This maj
or may not apply at discharge.

Other factors which enter into the problem, are the shape
of the suction entrance pipe. If this is a short turn, such as is
very common, we are confronted with an entrance elbow de­
livering water to the impeller at considerably different veloci­
ties and pressures on opposite sides of the impeller, thus mak­
ing it impossible to so design the impeller as to give a correct
angle to the blades at all points.

It is easy to understand that if the velocity of the water
entering the impeller is different at opposite points the en­
trance blade angle can not be right at all points, as all blades
must be equally pitched. Cases have been cited in which by
simply changing the entrance elbow to a straight entrance
pipe of considerable length, the efficiency of a pump has been
changed from 52% to 70%.

As these last figures were given by the chief engineer of
one of our foremost manufacturers, I believe that they are
well worth our attention. This condition of incorrect entrance
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obtains in most centrifugal and screw pumps. In some cases
it is carried so far that the water is flowing with the direction
of rotation on one side of the impeller and against it on the
opposite side.

These are a few of the things that go to make up the loss
of head through the pump, and reduce its efficiency, and the
more of these losses introduced the less the efficiency, and
the fewer of these losses the greater the efficiency.

In the case of the High-head pump another potent loss of
efficiency is the leakage past the impeller ring. This increases
as the square of the lift, thus making it impossible to attain
the very high efficiencies which would otherwise be attained
with the high head pump. In high head pumps, another loss
factor not to be reckoned with in low head pumps is the disc
friction. This can however be regulated by smooth castings
and by sufficiently spacious balance chambers. I show all-
these factors to show how many factors go to lower the effi­
ciency of a pump, by the cumulative effect.

As each of these losses can be represented as a factor of
the velocity head, when properly added together they make
up the pump loss factor, which may be represented as fv, or
the lost velocity head factor. Of course, in considering pumps
operating trader widely varying conditions some judgment must
be used in comparing the lost head factors. It is safe to say,
however, that a comparison of the lost velocity head factors
will give us a better idea of probable performance of pumps
under varying conditions than either the Specific Speed, or a
simple statement of the efficiency. One thing very strongly
brought out by a consideration of the lost velocity head factor
is the influence of the Spouting Velocity on the efficiency,

A table of comparisons, taken from published tests is given
at the end of this paper, which shows the effect of Spouting
Velocity on the Velocity Head Loss Factor, regardless of ef­
ficiency, and also shows the related pumping head. In most
cases the head given is the head across the station, but with
final discharge velocities so low that for the sake of comparison
we may consider them as substantially equal to the dynamic 
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head. I know that I will be answered that what the usual
buyer is interested in is the efficiency that his pump will give
at a stipulated head and capacity, but as I see it that is not all.

Consideration must be given to that all governing factor
known by the vulgar appellation of Price. This is especially
true when we consider that large pumps for drainage and irri­
gation usually operate not over 100 days per annum, thus re-
during the overall effect of very high efficiency at high first
cost. In order to get very high efficiency it is usually neces­
sary to reduce the Spouting Velocity by using a larger pump
than would otherwise be called for, at a larger investment;
when it might be cheaper in the end to buy a pump with a
somewhat lower efficiency. It sometimes requires considerable
figuring, and judgment, to decide the lesser of two evils, and
anything which will aid us in making a correct decision is to
be desired.

Now as the lost Velocity Head through the pump is a direct
measure of the lost energy it appears to me that it is a better
guage of the relative merit of a hydraulic pumping machine
than is the bare statement that its efficiency is such and such.



TABLE OF COMPARED TESTS
All Efficiencies Taken at Peak of Ourve

Type— Place— Lift. Efficiency fv. V. Size. Authority—
Rotary................ ...Neches Relift......... 10.0 76.00% Q Q1 W. B. Gregory
Centrifugal........ .... Cit rus............... ..... 6.10 49.7 2.95 11.6 51.3" W. B. Gregory
Centrifugal............Citrus............... ..... 6.13 55.7 2.41 11.4 51.3" W. B. Gregory
Centrifugal............/White Lake...... ..... 5.02 65.7 2.68 9.5 54" W. B. Gregory
Centrifugal........ ... Onishi.............. .....  39.43 70.0 6 10.0 24" W. B. Gregory
Centrifugal.............Avoca............... Q OO 41.1 2.1 9.84 72" W. B. Gregory
Centrifugal........ .... Avoca............... ..... 7.03 82.3 1.49 8.1 72" W. B. Gregory
Centrifugal........ ....New Orleans.... ...... 11.0 77.5 1.92 10.45 72" H. P. Morris Co. (Dauherty)
Centrifugal........ ....Lafourche........ ...... 3.17 33.8 2.8 11.75 24" W. B. Gregory
Centrifugal........ .... Duson Relift.... ___ 11.31 75.0 .965 16.25 36" W. B. Gregory
Screw................. ....Milwaukee....... ..... 3.569 66.56 5.00 4.57 168" Eng. News
Screw................. ....New Orleans.... ..... 7.00 76.00 2.16 8.0 12" S. & W. Board Tests
Screw................. ....New Orleans.... .— 6.9 80.00 4.0 5.2 30" S. & W. Board Tests
Screw................. __ New Orleans.... 77.3 6.57 4.36 144" S. & W. Board Tests
Screw................. ......New Orleans..... ..... 4.00 73.0 2.30 6.55 144" S. & W. Board Tests
Screw....................._ New Orleans.... .— 8.00 78.00 7.84 4.3 144" S. & W. Board Tests
Rotary Flow....... ....New Orleans..... ..... 3.5 44.00 5.5 7.00 4" Delery & Harris
Rotary Flow....... ....New Orleans.......... 5.0 36.00 6.0 9.8 4" Delery & Harris
Rotary Flow....... ...New Orleans.......... 6.00 38.5 7.2 9.6 4" Delery & Harris
Augur.............. . ....Grand Rapids.... .... 4.5 39.00 13.75 5.73 16" Eng. News Record
Screw................. ....Chicago............ ..... 7.06 82.00 15.6 2.59 168" Eng. News Record
Centrifugal....... ..... 29.1 82.00 5.8 8.3 18" Dauherty
Centrifugal........ ___  26.0 86.00 6.3 10.2 18" Dauherty
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Note: All the above figures taken and deduced, by slide
rule, from published tests. They are given for their face value
and it is left to the reader to place his own interpretation
on the results. Attention is called to the relationship between
low Spouting Velocity and High Efficiency, and the fact that
a low Loss of Head Factor does not necessarily follow a high
efficiency. It will be observed that while low Spouting Veloc­
ity and High efficiency do not always go hand in hand, it is
the rule that high efficiency follows low Spouting Velocity, and
that many pumps with very low Spouting velocities and rather
high efficiencies have somewhat high velocity loss factor, also
that for the same pump the point of best performance (i. e.
where the loss velocity factor is lowest) is not necessarily the
point of maximum efficiency.

Note.
Abbott-Duson Relift Over-all Record.

Lift. Eff. fv. V. Size.
11.31 64.2 1.54 16.0 36"

Note: Wire rope drive test by Gregory, July 31, 1905.
The pump efficiency was estimated at 75% by Professor W.

B. Gregory.
ADDENDA

As the idea in this paper appears not to have been made
sufficiently clear, and in order to remedy this defect, it was
thought better to elucidate somewhat further and to explain
the notation.

hd— the dynamic head, would be measured between gauges
set near the flanges of the suction and discharge of the pump.
It is assumed that the suction and discharge are equal, hence
their velocities are equal, and that the gauges are set at the
same level. The above gauges measure the total head by the
pump, including the velocity head, and measure the total dif­
ference of pressure between the two gauges.

water HP
e is the efficiency of the pump and -- --------------

HPInput

h= — the head which the impeller would make if both im-
e

peller and casing were 100% efficient.
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Therefore h—ha=»h,, the head consumed or lost due to the
inefficiency of the impeller and casing between gauges.

h, is the static head, or difference between suction and dis­
charge water levels.

v is the velocity at the sucti6n and discharge gauges, these
being equal velocities or reduced to equality.

hT is the velocity head due to v at these points, then:
v2 hd fl—

ft—=h,=h—hd=------hd=hd ----- 1
2g e el

hd(l—e)2g hd (1—e)
so fvv2«=»..... ............-=................

e 2ghv hv e
Note that this equation takes into account the dynamic

head, the velocity head, and the efficiency, directly, and covers
all the factors, and shows that fv is a function of the ratio of

1—e
the dynamic head to the velocity head and of----- .

e
Thus establishing a direct relation between these quan­

tities at all times.
A very little inspection will show that with all but one

function known the rest can be worked out and applied, as
was done in the body of this paper.

The attached table shows the relationship for varying con­
ditions.
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.101.20 .30
When e=

.90 .95 _.100.40 .50 .60 .70 .80o
hd

hr 91 4 2.34 1.5 1

1-
then

.67

—e

e
.43 .25 .111 .052 0

1 9| 41
90| 40

vali
2.34

ics of
1.5

fv==wher
.67

i e is a
.43

s abo
.25

ve
.111 .052 0

10 23.4 10 6.66 4.3 2.5 1.11 .523 0
20 180| 80 46.8 30 20 13.2 8.6 2.22 1.05 0
30270108 70.2 45 30 19.8 12.9 7.5 3.33 1.58 0
40360160 93.6 60 40 26.4 17.25 10 4.44 2.1 0
50 45012001117 75 50 34 21.5 •12.5 5.55 2.54 0
6015401240 140 90 60 40 25.8 15 6.66 3.16 0
70’630(280 164 105 70 46.7 30 17.5 7.77 3.69 0
80 720’320 187 120 80 53.5 34.4 20 8.88 4.22 0
9018101360 210 135 90 60 38.8

43
22.5 9.99 4.75 0

10019001400 234 150 100 66.6 25 11.11 5.28 0

The above table brings out the fact that for any determined
hd

values e and of — there is a definite value of fv.
hv

An application of the above would be found where dif­
ferent makers offer different size pumps of varying capacities
and varying discharge velocities at a letting making guarantees
as to efficiencies and capacities (velocities) at equal heads.

By reducing the capacities to velocities in feet per second,
and then to hv, divide this into hd, hunt up the value of
fv corresponding in the table and that pump which shows the
lowest value of fv will be the pump with the least energy
through the pump.

This makes it possible to compare pumps with greatly vary­
ing capacities, size being taken into consideration.

The table may also be used to check up the examples cited
in the body of the paper.

I hope that this additional explanation will cleai* up any
ambiguities in the original paper.



OBITUARY.
Frank G. Churchill.

Whereas, it has pleased Divine Providence to take from our
midst our friend and fellow citizen, Mr. Frank G. Churchill.

Whereas, members of Louisiana Engineering Society have
recognized Mr. Churchill’s ability as an architect of high at­
tainments and unquestioned professional integrity and have
also been appreciative of his admirable qualities as a man and
a useful citizen of the community.

Therefore, be it resolved that it is the sense of Louisiana
Engineering Society that, in the passing of Mr. Churchill, the
architectural profession has lost a most worthy member, the
community a useful citizen of the highest and most honorable
and admirable type—one about whom it may be truthfully said
that the world is better for his having lived in it.

Be it further resolved that a copy of these resolutions be
spread upon the minutes of this Society and that a copy be sent
to the family of Mr. Churchill.

Respectfully,
DOUGLAS ANDERSON,
A. M. SHAW,
SAMUEL YOUNG,

Committee.

Alonzo B. Robert.
Whereas, it has pleased Divine Providence to take from our

midst Mr. Alonzo B. Robert, father of our esteemed fellow
member and President of the Louisiana Engineering Society,
James M. Robert.

Be it resolved, that the Louisiana Engineering Society ex­
tend to Mr. James M. Robert, President of this Society, its most
profound and heartfelt sympathy in the loss of his father.

R. H. MANN,
W. B. GREGORY,
DOUGLAS ANDERSON,

Committee.
108



minutes of meetings and business of the society.

Meeting of the Board of Direction, February 11, 1924.
The meeting was called to order with President Robert in the chair

and the following present: Messrs Barelli, Moses and Muth.
The minutes of the previous meeting were read and approved and

bills on hand were ordered paid.
The resignations of Messrs. Solis Seiferth and R. P. Rordam were

accepted with regret.
The matter of awarding of the Ole K. Olsen prize Fund for Member­

ship Drive from November 14, 1921, to Deember, 1922, was taken up and
instructions were given to tabulate results of the membership drive for
action at an early date.

There being no further business, the meeting adjourned.
F. A. MUTH, Secretary.

Regular Meeting of the Society, February 11, 1924.
The meeting was called to order with President Robert in the chair

and thirty-two members and guests present.
Minutes of previous meeting were read and approved.
Mr. J. S. Barelli made an interesting report as our Delegate at the

Conference of the Federated American Engineering Societies held in
Washington in January and announced that he had been elected Repre­
sentative for this year for this District.

Announcement was also made that for the protection of automobiles
of members parked outside the building during our meetings arrange­
ments would be made for a watchman beginning at next meeting.

The technical exercises of the evening consisted of a very interesting
paper on <<The Comparison of Pump Tests’9 by Mr. E. F. Delery. The
paper was followed by interesting discussion and the speaker was ten­
dered a rising vote of thanks.

The meeting then adjourned to the usual collation.
F. A. MUTH, Secretary.

Meeting of the Board of Direction, March 10, 1924.
The meeting was called to order with Director John S. Barelli in the

chair and the following present: Messrs. Hamilton, Lanphior, Moses and
Muth.

Announcement was made that President James M. Robert was forced
to be absent because of the death of his father and Vice-President Gar-
saud was out of the city.

109 . 1
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Minutes of previous meeting were read and approved and bi Is on
hand were ordered paid.

Letter of February 28 from the Assistant Secretary of the State
Board of Engineering Examiners was read relative to vacancies on t e
Board, and on motion, duly seconded, the Secretary was instructed to
request the President to furnish the Governor with a number of names of
eligible members from whom two appointments can be made.

The matter of the award of the Ole K. Olsen Prize Fund was brought
up again, and the Prize of $100.00 was declared won by Charles M. Kerr
with fourteen memberships. In view of the fact that there were three
members to whose credit there were six memberships for the year 1922,
on motion, duly seconded, it was voted to award no second prize, but to
offer the remaining Fifty Dollars as a prize to the member bringing in the
largest number of members for the year 1924, crediting memberships
elected from this meeting to December 31, 1924.

Membership of Mr. John L. Ebaugh, Jr., was changed from Junior to
Non-Resident Junior.

There being no further business the meeting adjourned.
F. A. MUTH, Secretary.

Regular Meeting of the Society, March 10, 1924.
The meeting was called to order with John S. Barelli in the chair,

F. A. Muth, Secretary, and forty-two members and guests present.
Minutes of previous meeting were read and approved.
Letter from Mr. James M. Todd, Member, offering to donate three

volumes of Appleton’s Cyclopedia of Mechanics to the Society was read,
and on motion, duly seconded, it was voted to accept the donation of
three books, with thanks.

The Society desired to take this opportunity of expressing sympathy
to President James M. Robert in the death of his father, and on motion,
duly seconded, the Chairman was requested to appoint a Committee to
draft resolutions of sympathy. The Committee was appointed: Mr. R. H.
Mann, Chairman; Professors W. B. Gregory and Douglas Anderson.

Announcement was made that Mr. C. E. Grunsky, President, and
John II. Dunlap, Secretary, of the American Society of Civil Engineers,
will be in New Orleans, and that they will attend a joint meeting of the
Local Section of the A. S. C. E. and the Louisiana Engineering Society,
addressing the members April 14. On motion, duly seconded, it was voted
that a Committee be appointed to co-operate with the Local Section of
the A. S. C. E. in entertaining the officials of the American Society of
Civil Engineers and that the joint meeting of these societies be held at
next meeting. The Secretary was instructed to request the President,
Professor Robert, to appoint the Committee.

Announcement was made that the Board had cheeked over the
records of the Membership Drive for the Ole K. Olsen Prize Fund, and
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Mr. Charles M. Kerr won the first prize of $100.00. No second prize was
awarded, but the remaining $50.00 has been offered as a prize to the mem­
ber credited with bringing in the largest number of new members from
this meeting until December 31, 1924. The announcement to be brought
before members through the Proceedings.

The technical exercises of the evening consisted of a very interest­
ing and instructive paper on “The American Engineer in the Tropics”
by Col. Arthur M. Shaw. The paper brought forth much interesting dis­
cussion and the speaker was tendered a rising vote of thanks. On motion,
duly seconded, it was voted that extra copies of Colonel Shaw’s paper be
printed and furnished to senior students in Tulane University and Louisi­
ana State University.

Deference was made to the recent death of Mr. Frank Churchill,
Architect, who had been of great assistance in the design of the archi­
tectural features of the Library of the Society assisting in the work of
producing the room we now occupy, and on motion, duly seconded, the
Chairman was requested to appoint a Committee to draft resolutions to
be furnished the family and a copy for spreading on the minutes of the
Society. The Committee was appointed: Samuel M. Young, Chairman;
Prof. Douglas Anderson, Col. A. M. Shaw.

The meeting then adjourned to the usual collation.
F. A. MUTH, Secretary.



PROCEEDINGS
OF THE

LOUISIANA ENGINEERING SOCIETY

APRIL, 1924 

“PATRONIZE OUR ADVERTISERS”

INDEX TO ADVERTISEMENTS
PAGE

Lester F. Alexander & Co............................................................................. 4
Allis-Chalmers.............................................................................................. 6
The American Cement Machine Co., Inc................................................... 5
American Creosote Works, Creosoted Timber........... ................................. 14
American Creosoting Co., Inc...................................................................... 12
The Anchor Packing Co............................................................................... 17
H. Bodenheimer & Sons............................................................................. 9
Brook Tarpaulin Co., Inc.............................................................................. T4
Citizens’ Bank & Trust Company............................................................... T3
Columbian Iron Works............................................................................... *7
Concrete Steel Company......................................................................... . 9
W. G. Coyle & Co....................................................................................... 9
Creosoted Materials Co., Inc............... ........................................................ 10
Dixie Mill Supply Co., Inc............................. ............................................ *5
Doullut & Williams Co., Inc............ . ......................................................... 11
Eugene Dietzgen Co., Surveying Instruments
Gaiennie Company....................................................................................... 5
Geo. J. Glover... ........... . ........... ............. .................................................. 7
Gray Artesian Well Company.................................................................... 8
Harry Bros. Co. of La., Galvanized Iron Tanks, etc.................................. 12
Hattiesburg Creosoting Company....... . ...................................................... 10
Robert W. Hunt & Co., Engineers, Chemists, Inspectors........................ 10
Jahncke Service, Inc........... . . ..................................................................... J7
Kittredge-Waters Supply Co., Ltd..............,............................................... 5
A. M. Lockett & Co., Ltd............................................................................ 8
The Lufkin Rule Co...................... ............................................................ 3



Index to Advertisements—Continued.
PAGE

The Manhattan Rubber Mfg. Co  13
Albert A. Martinez, Southern Yellow Pine Inside Front Cover
Guy R. Molony & Co .................................. 13
John H. Murphy Iron Works .......................................... 8
N. O. Coal and Bisso Towboat Co  19
Ole K. Olsen, Concrete and Structural Steel . 7
Pacific Flush-Tank Co  13
Profit Island Gravel and Sand ... 3
Shakspeare Iron Works  .... 3
Standard Oil Co. of Louisiana..................................... .  it
The Tulane University of Louisiana  4
The Tulane University Press, Printing  6
Tumerized Roofing Co Outside Back Cover
Westinghouse Electric & Manufacturing Co ......................... 18
Woodward, Wight & Co. , Railway and Mill Supplies  16

This Journal reaches the officials with whom rests the responsi­
bility for the bulk of the municipal, state and industrial works in
Louisiana and the surrounding territory. Its advertising pages
afford you an effective and dignified means of cultivating a wider
acquaintance among prospective buyers.



PROFIT ISLAND
(Sized, Washed and Mixed) (Concrete and Screened)

Also Carry a Complete Line of

Building Materials
Including

Portland Cement, Plaster, Brick, Lime, Clay
Products, Laths, Finishing Plaster, etc.

J. W. Thompson
708 Commercial Bank Bldg.

(Formerly Hennen Bldg.)

Phones Main 1165-1166 New Orleans, La.

Phone Main 541 913 Girod Street

SHAKSPEARE IRON WORKS
JULIAN M. SWOOP, Proprietor
Machinery Repairs Given Prompt Attention

Grey Iron Castings, Brass Castings
Plantation Sugar Mill Repairs a Specialty

Blaksmith Work of all Kind
Pattern Making Grate Bars—ordinary or circular

WE WELD ANY PARTS OR BROKEN MACHINERY
PHONE MAIN 541 NEW ORLEANS, LA,
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LESTER F. ALEXANDER, J. L. DICKEY,
M. La. Etigr. Soc. M. Am. Soc. C. E.
M. S. A. M. E. M. La. Engr. Soc.

M. S. A. M. E.

LESTER E ALEXANDER & CO.
CIVIL ENGINEERS and CONTRACTORS

River and Harbor Improvements
River and Gulf Towing

Barges. Derricks and Pile Drivers

830-32-34 Maison Blanche Annex. New Orleans, La.

Phones—Main 4195-1967

TUGS-Boswell, H. H. Colle, Wm. F. Flanders, Panther.

TULANE UNIVERSITY
OF LOUISIANA

NEW ORLEANS

Located in the choicest residential section of the
South’s leading city, with climatic and other advantages
enjoyed by no other institution of equal rank, offers
superior instruction in standard college courses, and in
Engineering, Law, Medicine, Pharmacy, Dentistry, Art,
Music, Domestic Science, Household Economy, Commerce
and Business Administration. Separate department for
women in the Newcomb College. Extensive laboratories,
many scholarships in under-graduate colleges for men
and women. Board and accommodation in dormitories
at low rates. Twenty-four buildings. Campus of ioo
acres. Full descriptive catalog, or a bulletin of any
college sent free upon application. Address The Regis­
trar, Tulane University, New Orleans, La.



5

Telephones Main 1495-1496

Kittredge-Waters Supply Co., Ltd.
Machine Shop

Engineer and Mill Supplies
422-424 Common Street New Orleans

Pavers, Grouters, Building
Mixers, Hoists, Back - Fillers,

Elevators, Pumps, Carts

Gaiennie Company

STEAM HEATING
HOT WATER HEATING
MOIST AIR HEATING
GAS STEAM HEATING
PLUMBING
PLUMBING SUPPLIES

ESTIMATES FURNISHED UPON APPLICATION

Howard Avenue and Baronne Street
Phone Main 4020

CONTRACTORS’ EQUIPMENT
All Sizes from 5 ft. to 22 ft. Gas. Steam or'Electric.

Ask about the BOSS High Drum two-bag Mixer.
1HE AMERICAN CEMEN f MACHINE CO. (Inc.) Keokuk, la.

CARRIED IN STOCK BY
OLE K. OLSEN

822 Perdido Street, New Orleans, La. $325 Buyi Low Charger

Low Price! vain or
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ENGINEERS
We are Official Printers of the
Louisiana Engineering Society,
and make a specialty of the
PRINTING needs of Engineers

Tulane University Press
QUALITY PRINTERS

PHONE WALNUT 82

Complete Power
Units With Any

Type op
Prime Mover

POWER, ELECTRICAL and
INDUSTRIAL MACHINERY

ELECTRICAL Machinery, Steam Engines, Steam Turbines,
Condensers, ‘Gas Engines, Oil Engines, Hydraulic Tur­
bines, Pumping Engines, Centrifugal Pumps, Mining

Machinery, Metallurgical Machinery, Crushing Machinery,
Cement Machinery. Flour Mill Machinery, Saw Mill Machinery,
Air Compressors, Air Brakes. Steam and Electric Hoists, Farm
Tractors, Power Transmission Machinery, Perforated Metals,
Timber Preserving Machinery.

U KJOJLWaODKgg. WOS. I

' Gray Artesian Well Company
Water Supply Contractors

PENSACOLA, FLORIDA

Send your Specifications to us. We Guarantee Water
BACKED BY BOND



Ask Your Friends About
The Concrete Engineer

OLE K. OLSEN

822 PERDIDO STREET

Phone Main 2104. New Orleans.

Geo* J* Glover
General Contractor

Member: American Society for Testing Materials
Contractors & Dealers Exchange of New Orleans

Whitney-Central Building New Orleans, La.

PHONE MAIN 1276

Office Buildings, Railway Buildings, Manufacturing
Plants, Heavy Masonry, Pile Foundations
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AT YOUR SERVICE
To engineers we offer our services and the services of the manu­

facturers of high-grade equipment whom we represent; some of whom
are as follows:

Babcock & Wilcox Co; Boilers and Superheaters. Worth­
ington Pump & Machinery Corporation; Pumps, Com­
pressors, Oil Engines, Condensers, etc. American Blower
Co; Fans and Blowers and Air Conditioners. Nash Engi­
neering Co; Vacuum and Steam-heating Pumps. Spray
Engineering Co; Spray Cooling Ponds. Frick Co; Refrig­
eration Equipment. Diamond Power Specialty Co; Soot
Blowers. Diamond Rubber Co; Mechanical Rubber Goods.
Robins Conveyer Co; Conveyors and Handling Equipment.
Griscom-Russell Co; Heat Exchange Apparatus. A. M.
Lockett & Co; Oil-Burning Equipment.
Each of these has in its employ engineers who represent the

highest talent in their respective lines; and the engineer whose
client’s requirements call for equipment covered by any of these
lines, can count on the advice of these specialists, as well as that of
our own engineering organization, in selecting proper equipment for
a wide variety of service.

A. M. LOCKETT (SL CO., Ltd.
Contracting Mechanical Engineers and Machinery Merchants

NEW ORLEANS
Houston, Dallas, San Antonio, Texas

JOHN H. MURPHIY IROIN WORKS
MANUFACTURERS jIND CONTRACTORS

Vacuum Pans, Coil and
Calandria

Webre Multiple Effects
Centrifugals and Mixers
Crystalizers, any type
Return Current Juice Heaters

Internally Fired Boilers
High Pressure Boilers Fitted

with Steel Casings
Quinn Flat Top Bagasse

Furnaces
Juice and Syrup Tanks

Oil Storage Tanks, all sizes and shapes

Main Office, 643 Magazine St. Boiler and Tank Works
New Orleans, La., U. S. A. Broad and Perdido Sts.

Phone Main 160

Foundry and Machine Works

Phone Main 161

Machine Shop, Copper and
A. J. Naquin, Manager Brass Works

Alexandria, La. Magazine and Girod Sts.



W. G. COYLE CO.
(INCORPORATED)

A. Bunker Coal and Towing
ZWk BARGES, LIGHTERS, ETC.

High ^ra^e Coals Competent Tugs
Telephone Main 4429

Main Office: 1322 Whitney-Central Bldg. New Orleans, La.

H. BODENHEIMER (S SONS
Everything Pertaining to

INSURANCE
810 UNION STREET

Phones Main 1817-1818 NEW ORLEANS, LA.

SPECIFY
HAVEMEYER BARS
For Your Reinforced Concrete Work.

The Most Efficient and Economical Bar.
Rolled to same weight as plains.

Round—Square—Flat.
“EVERY POUND PULLS.”

PROMPT SHIPMENTS—-MILL OR WAREHOUSE

Concrete Steel Company
42 Broadway  NEW YORK

SOUTHERN OFFICE
Birmingham, :: Ala.

OLE K. OLSEN, Sales Agent
New Orleans.
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Hattiesburg Creosoting Co.
Plants at Hattiesburg, Miss, and Slidell, La.

Main Office, Hattiesburg, Miss.

CREOSOTED MATERIAL
—INCLUDING-------

Lumber, Timbers, Piles, Telephone and Telegraph
Poles and Cross-Arms, Paving Blocks,

Cross-Ties, Etc.
CAPACITY, 70,000,000 FEET B. M. PER ANNUM

Facilities for Shipping by Bail or Water

Creosoted Materials Co., Inc.
1403 HIBERNIA BUILDING

Phone Main 3818 New Orleans, La.
------- DEALERS IN------ -

Creosoted Materials of All Kinds

Robert W. Hunt Co.
Engineers, Chemists, Metallurgists, Inspectors

Inspection and Tests of Steel and Cement for Bridges, Buildings
and Other Structures. Inspection of Rails and Fastenings.
Creosoted Block, Timber and Ties. Paving Brick and Asphalt.

General Office, Chicago, 2200 Insurance Exchange.
New Orleans, 919 Carondelet Bldg.
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W. HORACE WILLIAMS, J. p. EWIN. PAUL DOULLUT.
Pres, and Gea’l Mfr. Secty-Treas. and Vice*Pres.

Managing Engineer

Stanocola Mexican Asphalt
FOR

Sheet Asphalt
Asphaltic Concrete

Brick and Block Filler
Penetration Macadam

Surface Treatment

Standard Oil Co. of Loafeiana
NEW ORLEANS

Doullut & Williams Co., Inc.
Engineers and General Contractors

NEW ORLEANS, LA.

CAPITALIZED AT $1,000,000.00

Competent Engineers in charge of Departments covering design
and construction of the following:

Docks, Wharves and Bulkheads of Concrete or Timber.
Industrial Plants, Bridges, Pipe Lines, Levees and Roads.
Electrical and Steam Power Plants, Water Works Systems.

Tugs, Barges, Derricks, Pile Drivers, Dredges, Diving Outfits
for Sale or Charter
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CR^OSOTED
TIMBERS - PILING
CROSS TIES - POLES

LUMBER - PAVING BLOCKS

AMERICAN GREOSOTING COMPANY
(r ■ " - ------- IHCOMPOWATCO ✓*

Louisiana Engineers should have
in their files our catalog of Galva­
nized Iron Tanks, Sectional Steel
Towers, All Metal
Sectional Buildings,
Garages, Silos Cul­
vert, Water Tight
Pipe Gate Valves,

Etc.
We are prepared to

submit blueprints and
specifications on the
above or on any kind
of metal buildings.
ASK FOR CATALO G

HARRY BROS. CO. of LA. New Orleans, La.
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The Manhattan Rubber Mfg* ^°-
HIGH GRADE

MECHANICAL RUBBER GOODS

500 CAMP STREET, :: New Orleans, La.

OLDEST BANK IN THE SOUTH

4%
Interest

on
Savings

CITIZENS
Bank, and Trust Company, of La.

620 Gravier Street
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American Creosote Works
INCORPORATED

CREOSOTED

Cross Arms, Lumber, Paving
Blocks, Piles, Poles, Ties

Private Wharf for Ocean Vessels at NEW ORLEANS, LA.

Capacity 115,000,000 Feet B. M. Per Annum

Branch Plants: u n
wS, U5’ NEWORLEANS, LA.

COTTON DUCK TARPAULINS TENTS

DISTRIBUTORS FOR

WHITLOCK MANILA ROPE

Brook Tarpaulin Company, Inc.
(ESTABLISHED 1840)

429 Celeste Street New Orleans, La.
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VALVES
Pipe and Fittings
PIPE—Cast Iron

PIPE—Wrought Steel
PIPE—Wrought Iron

Dixie Mill Supply Co., Inc.
New Orleans
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Irartjms and Levels
that will give perfect

eroice under all conditions
use are manufactured by

DIETZGEN
he firm with the quality rep

„ a w^ation. Catalog on request.
I \ \ EUGENE DIETZGEN CO

Manufacturers
Chicago Now York San Francisco

Naw Orleans Pittsburgh
Phlladslohli

WOODWARD, WIGHT & CO.
------------------------ L I M I T E D------------------------

Largest General Supply House South Since 1867
EXCLUSIVE SOUTHERN SELLING AGENTS FOB

LIDGERWOOD Hoisting Engines, Cableways and Log
Handling Machinery.

HAYWARD Orange Peel and Clam Shell Buckets.
GENERAL ELECTRIC CO. Apparatus and Supplies.
ROEBLING’S Wire Rope.
Heavy Hardware; Mill Supplies; Marine Hard­

ware; Cordage; Elevating, Conveying and
Power Transmitting Machinery.

OPEN DAY AND NIGHT

HoZds^Z;k“co NEW ORLEANS
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SAND GRAVEL

JAHNCKE SERVICE Inc.
NEW ORLEANS

Concrete and Builders' Materials
Dredging

SHELLS CEMENT

COLUMBIAN A
IRON WORKS P t

Y YCHATTANOOGA, TENN. R J

Manufacturers of

Fire Hydrants, Valves,
Valve Boxes, Sluice
Gates, Meter Boxes,
Water Works Supplies

New Orleans Representative:
J. S. BARELLI

612 Godchaux Bldg.



The Great Engineering
Achievement of 1899

What
Emgineering

Owes to
'Initiative

PRIOR to 1899
the works of the

Westinghouse Air­
brake Company was
opperated by re-
Gfprocating engines
diistributed in 

Daddy of All Large
Commercial Turbines
Began Operation at

Wilmerding

It required initiative to take this step
—someone had to be first. And, as in
all important pioneering achievements,

vaarious parts of the
pWant. While this source of power was
inefficient in many respects, it was the best
kmown commercial motive force of the day.

By 1899, however, remarkable develop-
muenls had been made in the design and con­
struction of steam turbines and electric gener-
atting equipment. Called to the attention of 

t here was much skepticism as to results.
However, the new units quickly proved their
practicability. Although of only 400 K. W.
capacity they proved much more efficient and
economical than the old reciprocating engines.
Their economy was particularly conspicuous
because by careful test they showed a fuel
saving of approximately 36 per cent.

thhe Airbrake officials, it was decided to give
thhe new machines a chance, and three Wes-

Steam turbine development thus received
its first real impetus in 1899, the Wilmerding,

tilinghouse Steam Turbines were installed with­
out delay. This was the first large installation

Pa., performance definitely establishing this
electrical unit as a better method of turning
the wheels of industry.cfif its kind, anywhere.
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Facilities for Handling Coal in River, Tug Boats, Tow Boats, Barges
and Modern Coal Colliers

New Orleans Coal and Bisso Towboat Company
W. A. BISSO, President and General Manager

Main Office: 606 United Fruit Company Bldg.
Branch Office: Cor. Walnut and Levee

75 Ton Marine Steel Derrick, Marine Divers, and Flush-Deck Lighters
Telephones: Main 2752, Main 233; Walnut 29, Wahmt 20, Wa nut 410

Colliers: Uncle Jim, Uncle »*'' c tnl|1 Bud,
Tvgs: W. A. Bisso, J. A. Bisso, A. L. Bisso, Barranca, f

Leo, L. E. Patton, Joe.
New Orleans, La., U. S.
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EDITORIAL NOTES AND COMMENT
The Influence of Engineering Upon Social and Economic

Progress. Under this title there is published in full in this
issue of the Proceedings the text of the address delivered by
Mr. C. E. Grunsky before the joint meeting of the Louisiana
Engineering Society and the Local Section of the A. S. C. E.
This was on the occasion of the visit of Mr. Grunsky, as Presi­
dent, and Mr. Dunlap, as Secretary of the American Society of
Civil Engineers, to the various local sections in the Southern
territory.

This year marks the 200th anniversary of the birth of John
Sineaton, the first “civil engineer,” and the builder of the
Eddystone Lighthouse. Probably the first serious problem to

n3
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be tackled by those pioneers of civilization, who afterwards
came to be called engineers, was that of transportation. It
would be difficult to imagine any phase of one economic and
social progress which is not intimately connected with the
problem of transportation.

Archeological discoveries and monuments indicate that peo­
ple of even the most ancient civilizations were able to accom­
plish feats of engineering and construction, many of which were
worthy of even these modern times with all of our improved
methods and facilities.

Probably the most striking differences between engineering
operations of the present day and those of the ancient times
was the fact that the ancient builders did not have generated
power at their disposal. They were forced to depend upon
human and animal power.

The invention of the steam engine about the middle of the
eighteenth century, therefore, gave a tremendous impetus to
engineering and from that time on, progress has been almost
unlimited in all lines. Transportation still remains as one of
the greatest fields of engineering activity, but transportation
of this day, with steam, internal combustion engine and elec­
trically driven locomotives, automobiles and ships, is a far cry
from that of ancient days, when the only available source of
propelling power were those of animals, the currents of streams
and the winds.

The term “civil engineer” arose originally from the desire
or necessity of distinguishing between the military engineer
and the engineer in civil life. Great wars have always given
a decided stimulus to engineering projects and activities, and
many engineering achievements of ancient as well as modern
days, have had their origin in the necessities of war. This is
particularly true of transportation, which still is one of the
outstanding problems in time of war.

With many other interesting illustrations and facts Mr.
Grunsky has traced the influence of the engineer upon econo­
mic and social progress throughout the development of our
civilization.

It is of interest to note in this connection that many of
the “engineers” of ancient times, like Leonardo da Vinci, for
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instance, were men of such broad attainments, and were en­
gaged in so many different lines of activity that their work as
engineers was often obscured by their greater renown in other
fields.

The tendency in later years has been to look upon the
engineer as a strictly technical man, and to accord him very
little voice in the economic or political control of national,
state and municipal affairs. There is now, however, a great
awakening going on in the minds of the engineers, and they
are beginning more and more to realize not only their rights
in this regard, but their duties and responsibilities as well.

In fact the statement is often made that there lies before
the engineer the possibility of becoming in the near future
the guiding force in the social and economic progress of our
nation.

Natural Gas for New Orleans. Once again this subject
comes before the Louisiana Engineering Society. It’s pro­
ponent this time is Col. Frank Payne, Engineer for the Depart­
ment of Conservation of the State of Louisiana. Col. Payne
has made a very careful study of the whole problem and has
given an accurate analysis of the engineering and financial
phases of the project.

The accuracy of his conclusions, from the data is a qiiestion
which can be determined only by actual experience in the use
of natural gas. As usual, the engineering phase of the problem
is the simplest. While there are difficulties and obstacles to be
overcome in the construction of such a long pipeline, none of
these are insuperable. The real difficulties of the project lie
with its economic, political and social phases. New Orleans
is a troublesome city in which to carry out any scheme for civic
or economic betterment. Witness the mass of petitions, coun­
ter-petitions, injunctions, and what-not that develop whenever
any proposal is made for the benefit of the city as a whole. In
fact, private interests in our city seem almost at times to be
given greater consideration than is shown to the general public
welfare.
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At the very conclusion of the discussion on Col. Payne’s
paper, Mr. Lanphier made a remark which, perhaps, is the key­
note of the situation. He said in substance, that when the City
of New Orleans has developed the type of citizen, with the
sense of civic pride, and with a sound public opinion, such as is
found in some of the cities of Texas, then we will not be such
laggards in the use of our natural resources.

But while New Orleans is a great seaport, it is not an in­
dustrial center, and the economic utilization of the natural gas
from the Monroe field depends in a very large measure upon
the ability of the city to smooth out the load curve, by relieving
it of the high peaks which are always characteristic of domes­
tic consumption.

The “Usual Collation.” The Editor has a suggestion to
make. For a long time now, since we have been occupying
our present quarters on Jackson Square, we have followed the
custom of setting forth the “collation” on a newspaper-cov­
ered table down in the dismal depths of the Museum under
the stairs. There we stand around drinking near-beer and pop
and eating sandwiches. It is depressing, to say the least, and
in all probability from the assimilative or nutritive point of
view, the environment does not aid in the proper flow of our
digestive juices.

Here is the suggestion. In the near neighborhood of our
meeting place there still remain a number of erstwhile saloons,
now become eating places or restaurants. Why not adjourn to
one of these after each meeting and have the usual collation
served there. It would certainly be much more cheerful to be
in a nicely lighted room and to have our refreshments served
at a table. No doubt the proprietor of almost any of these
places would be glad to turn it over for one evening a month
to such a distinguished group of men.

Report of Board of State Engineers. The Editor wishes to
acknowledge the receipt of a complimentary copy of the Re­
port of the Board of State Engineers of Louisiana for the two
years from April 20,1922, to April 20,1924.
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The report carried as its frontispiece the portrait of the
late lamented Major Frank M. Kerr, Chief State Engineer of
Louisiana for the past twenty years. There is also an obituary
notice setting forth briefly his professional career. The first
ninety-eight pages are taken up with a detailed statement of
the work of the different levee districts. This is followed by
an appendix showing in tabular statements the location,
lengths, quantity and cost of levee work, drainage revetment,
etc., undertaken by the State of Louisiana, the several boards
of levee commissioners, and the United States.-

The report concludes with two tables giving data as to
highest and lowest waters during the period covered by the
report, and the highest water for flood years at various stations.

Error in Mr. Delery’s Paper. An article on Comparison of
Pump Tests by Mr. Eugene F. Delery was published in the
April issue of the Proceedings. The second equation on page
106 thereof contains a slight error:

hd(l—e)2g hu(l—e)
It there reads: fvV2=------------ -— —-----------

e2ghv hve
hd(l—e)2g hd(I—e)

It should read: fv=--------------- —-------------
e2ghv hve



PAPERS AND DISCUSSIONS

THE INFUENCE OF ENGINEERING UPON SOCIAL AND
ECONOMIC PROGRESS

By 0. E Grunsky,
Rea<l Before a Joint Meeting on the Louisiana Engineering Society and the

Louisiana Section of the American Society of
Civil Engineers, April 14, 1924.

We accept as a matter of course and as though they had
always existed, the conditions of our own day—and, yet, when
we pause for a moment—calling history to our aid—we find
that only a few generations ago our forefathers were denied
many of the advantages and conveniences which we now enjoy.
There has been phenominal progress even in our own line,
to which the engineer has contributed in no small degree.

It is well for us to recall, in this year, the 200th anniversary
of the birth of the great English engineer, John Smeaton, the
builder of the Eddystone Lighthouse, that Civil engineering
as a profession, is generally considered to be still young.
Smeaton we are told was the first to use the term “civil engi­
neer.”

This does not mean that there were no engineers nor notable
engineering feats and achievements before that time. We can
well imagine, however, that theretofore the systematic assemb­
ling of the results of experience on projects involving the use
of materials and the controlling of nature’s forces, had not yet
advanced to the point, where these results were available to
every constructively inclined individual who felt bold enough
to undertake the solution of an engineering problem.

No better illustration of this fact is needed than that af­
forded by the experience of the engineers of Smeaton’s time.
lie, as you may recall, began his career in a lawyer’s office,
and like so many other engineers of his time acquired his skill
and ability as an engineer by the actual doing of such work as
came to hand, by observation and the liberal use of common
sense, combined with a genius for recognizing the reasonable
thing to do in overcoming difficulties as they presented them-

n8
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selves. He did not have the advantage of an engineering edu­
cation such as the young men of our day start out with. His
is truly a record to be proud of.

It is due to the achievements of such engineers as Smeaton
both abroad and in our own country, that the conveniences have
been provided, which have made possible the world’s pheno­
menal progress of the last hundred years. Let us pause for
just a moment to take stock of the most obvious engineering
achievements which have influenced social and economic pro­
gress. We need not go far from home. What, let me ask,
would this country be like today were it without modern
transportation facilities? We use the good roads and travel
by automobile; we travel by rail across the length and breadth
of this country; we ship our raw products and the output of
our industrial establishments to all parts of this country and
abroad over highways, railroads and by water,—in cars, in
trains and in boats—which have embodied the highest type of
engineering skill to evolve. And yet, as already suggested, we
take all this as a matter of course, frequently forgetting that
for 6000 years and more, i. e., before generated force had been
called to aid, and before the modern methods of attacking
engineering problems were evolved, there were periods of
stagnation and even of decline, instead of the rapid progress
in the arts and sciences with which recent generations are
familiar. The road builder of 100 years ago was any one who
by observation and clear thinking could devise means for drain­
age of the roadway and knew how to use available materials to
provide a foundation and wearing surface that would sustain
the wheels of wagons and. coaches. The hard smooth paved
country roads, the highways that now interconnect our cities
and make the remotest sections of our country easily accessible,
were hardly thought possible a quarter of a century ago. Such
pavements were for cities only. No one then foresaw how
tremendously traffic on the highway would increase, due to
the comfort provided by the happy combination of the auto­
vehicles and the smooth surfaced road.

In the development of water transportation, too, the genius
of the engineer is everywhere apparent. With great labor,
and, only after surmounting untold obstacles physical, politi­



120 Proceedings of the Louisiana Enginecring Society

cal, and financial, conld America’s first canals be constructed
early in last century. But their usefulness was restricted to
limited areas and but few of them have been able to survive
the competition with the 1’ailroads which had such a vigorous
growth a little later. But water transportation was not con­
fined to artificial waterways. The application of the steam
engine to the propulsion of boats, but little over 100 years ago,
opened up new avenues to commerce, stimulated business with
foreign countries and made of our rivers and of the ocean,
great highways of travel and trade. The activity of the engi­
neer is here again recognized. He was not content with a first
success but advanced the art of shipbuilding with astounding
strides. Larger and better ships have been the order of the
day until vessels of stupendous size and great speed now facili­
tate travel and the interchange of goods. There are many
still living who will remember vessels of 5000 to 6000 tons
burden as the largest afloat. Now we are not startled by ships
of 30.000 tons and larger ships, ships of the Leviathan class
can be economically operated, if only harbor and suitable dock­
ing facilities are provided. Perhaps the engineers may work
out this problem although there are those of us who think that
there is an upper limit to the'size of ocean going vessels which
should not be exceeded, because otherwise only the one or two
harbors on each side of the ocean with necessary dimensions
of channels of approach and with adequate docks can be made
terminal ports, and concentration of business at these ports
to an embarrassing extent would ultimately result. The
thought in this connection is that any additional advantage in
reduction of cost of service that might result from the use of
the monster ship is more than offset by the disadvantage due
to the resulting centralization of commerce in single large
ports. It would be much better in the long run to plan for
maximum attainable facilities in many ports, rather than in one
only, even though such a program should set a limit to the
ultimate size of the ship. But, even if the engineer is re­
stricted in striving for greater bulk, the field is yet broad, even
in shipbuilding, for progress. Some arc so bold as to tell us
that, just as the steam turbine has superceded the triple ex­
pansion engine on ship board, even so will the internal com­

fl
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bustion engine replace the use of steam. Perhaps! who can
tell?

Of course, it is natural to speak here mainly of this country
when referring to specific engineering activities and, we should
remember, that we have not long been without a frontier. In
the days of your fathers or at most your grandfathers, it was
still possible to come west and settle on the public domain.
Now, the land suitable for homebuilders in regions where na­
ture supplies sufficient rain, or rain and snow, to make the
land cultivable without irrigation has been exhausted. Fron­
tier life will soon be a memory only.

The early settler, of course, found himself confronted with
the same engineering problems which always accompany early
stages of community life. It was a simple though sometimes a
laborious process, to clear his land, and then to dig a few
drain ditches and even to fill a mudhole in the road once in a
while, but very soon the early settler found himself part of a
community that needed some of the conveniences of civilization.
The needs of the community became paramount. There must
be a school and all the institutions that make for protection
of life and property. There must be provision made for those
who do not make their living on the soil. The resulting settle­
ment must have the conveniences which make life bearable.
The engineer began to function—following up the installation
of a water supply system, gravity or pumped as the case might
be with a sewerage system and perhaps even sewage disposal
works,—it would not always do to just let some convenient
creek or river carry off the town waste waters. Then came the
provision for storm waters and more sanitary provisions such
as the disposal of garbage, and as the town grew, space became
valuable, better buildings were needed in whose economic de­
sign the engineer has become so expert. Soon, too, the problem
of urban transportation was presented and we see first the one
horse street car, on light rails, later replaced by the cable car
where steep grades must be overcome, or the now so popular
electric car, supplemented by the motor bus. Still later there
is need, or, at least there is supposed to be a need for the sky
scraper and for rapid transit systems above or below the street
surface, so well exemplified in the sub-way and the elevated 
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railway, which have functioned and arc functioning so efficient­
ly in our great centers of population.

Not, only, is engineering the essential element, making this
urban progress possible, but, where a bridge or canal has to
be built or mountains pierced, engineering stands ready to
the task. Just one or two well-known examples near at home.

We all know the Brooklyn bridge. Its construction was
a remarkable feat. The Roeblings, John Augustus and his son
Washington Augustus, built it. The elder Roebling had al­
ready shown the world that the impossible could be done. In
the face of prediction of failure he had erected the Niagara
suspension bridge and was prepared for the larger project—
now 41 years in service and of powerful influence in the de­
velopment and growth of Brooklyn and New York.

Here, too, as in Smeaton’s case we find the engineer re­
sourceful not alone in conceiving the structure of unprecedent­
ed magnitude but also in overcoming each difficulty as pre­
sented. Fascinating indeed, is the account of the achievement
—-How compressed air was used to keep the water out of those

♦ great timbered foundation caissons, corresponding to the in­
verted bell, one of Smeaton’s inventions, and how the pres­
sure of the compressed air in these caissons, was utilized to
transport aloft the material excavated in the sinking thereof,
from a convenient water filled pump, on the same principle that
applies in the modern suction dredge; how some of this mate­
rial, discharged at times at high velocity into a scow, rebound­
ing from deflecting plates of iron or steel would occasionally
endanger the lives of passing boatmen; and then the ingenuity
and care that was exercised in assembling, stretching, binding
together, and protecting against rust the wires of which the
great suspension cables were built up.

As another example, we note a few years earlier, the
achievement of Captain James B. Eads in so concentrating the
flow in one of the delta channels of the Mississippi River by
the building of jetties, that the current of the stream scoured
the channel to navigable depth and maintained the depth. It
is noteworthy that Captain Eads had at the time of doing this
work already established his reputation as a resourceful engi­
neer by the construction of the St. Louis bridge (over the Mis­
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sissippi River). The recognition of the merit of these and
other achievement by Captain Eads has resulted in the assign­
ment of space in the Hall of Fame at New York for a bust
of Captain Eads, which is soon to be unveiled with appropriate
ceremonies. May it prove an inspiration to the present and
coming generations of engineers and may it be an incentive to
them to emulate the example of such men as Captain Eads,
and to give honest endeavor to every assigned task and as­
sumed responsibility.

When discussing the influence of engineering upon social
and economic progress we must be mindful of the fact, true
today as it has been in the days of the ancients, that great
centers of population could not have been maintained without
the aid of engineering.

As far back as history can trace activities which are the
outgrowth of the concentration of population—such as the
erection of buildings and monuments; sculpture; painting;
music and the like, whether in Chaldea or Egypt, China or
India, Mexico or Peru—the engineer has been active and has
laid the foundation on which the complex structure, civiliza­
tion, stands.

As soon as the human race turned to pursuits requiring
permanency of abode the art of engineering had its birth.
How far back in time we would have to go, for the beginning,
no one can tell. It is sufficient to note the survival of occasion­
al works of the ancients, which frequently astound us not
alone by their magnitude, but also by the advanced state of
civilization of which they mutely give evidence. Without any
attempt to discuss the art of engineering as known to the
ancients, it should, nevertheless, be noted that they did not
have generated power at their disposal. They had to accom­
plish their engineering feats with human and animal power.
On the other hand the dependence of the populace on their
rulers for sustenance, placed at the disposal of these rulers
hordes of workers who in all probability received little or no
compensation other than shelter and food while engaged on
such tasks as the transportation of huge blocks of stone, and
their erection as obelisks, or their placing in the pyramids;
or when erecting temples, or building canals or tunnels.
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The surprising fact in connection with the influence of
engineering upon progress is that despite the high planes to
which civilization was known to have advanced in various
parts of the world 5000 or 6000 or more years ago, that there
should have been periods of complete cessation of progress, as
one empire after another went into a period of decline. We
marvel, too, that in such a country as China where inventions
and engineering achievements are traced far back in time,
progress toward modernization has been so long delayed.
China is perhaps the best example of what may happen when
an entire nation is content to travel on in a time worn rut.
Vision is essential if progress is to be made.

Let us glance for a moment at China. The art of working
with metals was known in China 3000 years B. C. There is
record of one Chow Kung who about 1122 B. C. used on his
wagon an instrument that always pointed to the north; and,
too, of a navigator who used a light reed enclosing a magnetic
needle, floated on oil to give him his bearings when in a fog
or out of sight of land. Paper of rags was made in China as
early as the first century. The art of printing was known,
according to some historians as early as 593 A. D. when it was
decreed “that drawings and unpublished texts should be col­
lected and engraved on wood for publication.” Another date
sometimes assigned to the invention of printing in China is
932 A. D.—still more than 500 years before Gutenberg brought
movable type into use in Europe. Glass was manufactured in
China in the second century of the Christian era; and, in medi­
cine we find Surgeon Hwa To using a certain powder to render
his patients unconscious before operating on them, also, in the
second century. The oldest section of the Grand Canal in
China is believed to have beeu undertaken nearly 500 years
before the Christian era and probably no one can tell how far
back the first attempts in China at flood control and construc­
tion of canals for navigation go.

But the building of good roads in China has not been com­
mensurate with our modern idea. The lack of adequate trans­
portation and inter-communication facilities is undoubtedly one
of the factors that has held back the development of the coun­
try. There has only recently been an awakening in the great 
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need of such facilities to get China out of the rut in which she
has so long been traveling. Great changes in China may be
looked for whenever there is established in the country a firm
central government with adequate power of taxation.

What is true of China, in the matter of slow progress for
many centuries past, applies with equal force to India and
other parts of Asia. When we see the remnants of some 30,000
storage reservoirs which were at one time in use to supply
irrigation water to the plains of India and picture to ourselves
vast areas under intense cultivation centuries ago, we can but
marvel that there has been such long stagnation,—that changes
are coming so slowly and that younger nations had to come in
and demonstrate possibilities.

More familiar to us than the works in the far east are those
of Chaldea and Egypt, of Greece and of the Roman Empire.
A mere allusion to them must suffice for present purposes. The
great engineering feats performed by the Egyptians have al­
ready been referred to. But they did more than build pyra­
mids and erect obelisks. They had learned to utilize the waters
of the Nile for irrigation and we may accept it as certain that
the utilization of these waters for this purpose, and, probably
also for navigation, were among the earliest notable works
making for the advance of civilization in that part of the
world. The same statement will apply also to Chaldea, where
remnants of works can be seen which many centuries before the
Christian area were in use to bring the waters of the Tigris
and the Euphrates to the land, and these canals may, too, have
been used as means of facilitating the transportation of pro­
ducts.

In ancient Greece engineering skill of a high order was
required in the erection of temples and the building of harbors.
And then, Rome, where for centuries the progress of civiliza­
tion as it had been in Greece was of a type comparable with
that of modern days, presents for our contemplation its aque­
ducts and public buildings, its sewers and its highways as evi­
dence that the art of engineering was highly developed at the
time that Roman civilization was at its best. History tells us
that at Rome about the beginning of the Christian era, water
commissioners were recognized as an institution necessary to
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safeguard the water supply and to distribute the water to the
consumers. From the records that have come down to us we
know, for example, that Frontinus, who lived in the first cen­
tury of the Christian era, was not alone an engineer of excep­
tional attainments but was also a man who stood high in
public estimate. He was twice consul of Rome and was also
for a time governor of Britain.

But even Roman civilization could not maintain itself. The
incentive to advance the art of engineering was lost as the
Roman empire went into its decline, and, for centuries there­
after, there appear no notable achievements along engineering
lines in Europe, where alone we should have expected pro­
gress, except in the north of Europe, on the North Sea frontage,
where the Dutch were advancing their dikes and other works
for the reclamation of marsh lands and of broad areas of
shoals; and where they were incidentally establishing a system
of canals for drainage and navigation which command admira­
tion;—and excepting, too, some activity in Northern Italy
and in Spain on flood protection and irrigation works all of
which is to be noted as contributing to the progress of the
human race.

Reference to this period should not be passed, however,
without mention of Leonardo da Vinci of Italy who lived in
the fifteenth century, and whose attainments and achievements
as a painter, as a sculptor, as an engineer, as a musician and as
an anatomist mark him as one of the most gifted men the world
has ever produced. He served in public life both as a military
and civil engineer there being in his day no such fine differen­
tiation of engineering activities as we are now accustomed to,
and he would probably have hardly claimed the privilege of
being classed primarily as an engineer, a classification which
now might well be accorded to him.

Perhaps at no time in the world’s history is the effect of
engineering upon progress so apparent and so pronounced
as in the period made notable by a series of remarkable inven­
tions near the close of the 18th and beginning of the 19th
century. Going back a little farther the improvement in mech­
anical spinning by Lewis Paul in 1738 may be noted. James
Hargreaves invented the spinning jenny in 1764 and this in-
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vention was soon followed by further improvements in mech­
anical spinning by Richard Arkwright in 1769 and Samuel
Crompton, 1774. In 1763 James Watt gave to the vrorld the
condensing steam engine. In 1807 came Robert Fulton’s suc­
cessful steamboat. In 1825 the first railroad was put in opera­
tion by Robert Stephenson. It was then that the world en­
tered upon an era of transportation by land and water not
theretofore dreamed of. Rapid population growth, in regions
where earlier development had been slow, has resulted, as well
in our own country as abroad.

This was, of course, accompanied by a development and
utilization of natural resources at a rapid rate, the end of
which is still far off.

Of course, human ingenuity has not overlooked the fact
that the cultivation of the soil to produce the food required by
mankind is the world’s basic industry. To supply a population
of increasing density with food, it is obvious, that either more
distant areas must be called into contribution or the nearby
land must be made to yield greater returns. Both methods
have contributed to meet requirements and the engineer has
had to help out in both cases.

Arable lands, can, of course, be made more productive by
adding to the soil such ingredients, required by plants, as
may be lacking. Exhaustion of the soil is thus prevented. Or,
again, where there are occasional periods of drought the
growing may be prolonged by artificial application of water.
Under conditions in which a source of water is dependable,
a deficiency of natural moisture in the soil can thus be made
good and crop losses from lack of moisture can be prevented.
Experience along this line probably goes back to the dawn of
civilization. The floods of the Nile were controlled in a meas­
ure, for irrigation purposes at least 5000 or more years ago.
Irrigation, as an institution, not only serves to insure and
increase crops on land which under natural conditions of soil
quality, and of rainfall, is arable, but, as in the case of Egypt, in
India and elsewhere, has made vast areas productive which
without irrigation would be arid wastes.

In our own country the reclamation of these arid and semi-
arid lands by irrigations has in recent years become a matter
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of no small importance. Throughout the western and south­
western states where the summers are practically rainless,
water, wherever conveniently available was used for irrigation
as soon as settlement commenced—first, of course, on a small
scale, but as markets became available, and farming for the
market became a profitable occupation, irrigation was found
to be essential for the making of larger and new areas arable.
In this field of activity the engineer has made an enviable re­
cord. By a glance at the United States Census of 1920 you
will see that 19,191,716 acres of land in the Rocky Mountain,
Western and Southern states are reported in the irrigated class
and that the area commanded by irrigation enterprises is 35,-
000,000 acres. There are over 231,000 farms on which irriga­
tion is practiced. The irrigation enterprises in 1919 numbered
63,298 and the capital invested therein amounted to nearly
$700,000,000.

It would manifestly be impossible in an address of this kind
to treat fully of the activities of the engineer in all the branches
of the profession. There is hardly a convenience in use in the
industries, in the mines, in the field, in the city, or in the home,
which does not bear the imprint of the engineer. Think but
of the way in which electricity has been made useful and how
dependent the world has become not alone upon the electrical
transmission of power and the furnishing of light but upon
the telegraph, the telephone and now the wireless—back of
all of which is the apparatus the offspring of the engineer,
that makes the subtle and mysterious forces of nature subser­
vient to man.

In the days of the ancient Egyptian, of ancient Greece
and Rome and as far along in time as the 18th century there
was no separation of architecture from engineering. Someone
telLs us that the term engineer first appears in one of Shakes­
pear’s plays. The term “civil engineer” as already stated, was
first used by Smeaton. When we see the statement that civil
engineering is a new profession we must remember that this has
reference to its being recognized as distinct from architecture,
and from military engineering and does not imply recent origin
of the art of engineering.
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The field of engineering in its broadest sense is constantly
being extended and has already become so vast that subdivision
into many branches has resulted. The engineer of today elects
as a rule to specialize in one or more of these branches. With­
out attempting a complete enumeration the following subdivi­
sion of the field is obvious, though no clear delimitation is
possible. There is necessarily much overlapping. There are
surveyors; mechanical; mining; electrical; hydraulic; canal;
river and harbor; flood control; irrigation and drainage engi­
neers; municipal; structural; waterworks; and sanitary engi­
neers; agricultural engineers; heating engineers; telegraph;
telephone; and radio engineers; oil engineers; marine engi­
neers and so forth.

Societies for the purpose of promoting social intercourse
among engineers ■ and for stimulating the discussion of engi­
neering and scientific subjects are comparatively young institu­
tions. The need was felt in England a little over 100 years ago
to secure co-operation of engineers and to establish facilities for
the interchange of ideas and to make a record of engineer­
ing experiences. There resulted an organization of engineers
in 1818 which led up to the establishment in 1828 of the Insti­
tution of Civil Engineers of Great Britain with Thomas Tel­
ford, the road builder, as its first president. It was not long
after the formation of this great Society, which has done so
much for the profession, that the differentiation already al­
luded to commenced. Those concerned with the design and
construction of machinery found that they had a field of their
own and formed a separate organization. So, too, the engi­
neers who invented and directed the processes for the recovery
of metals from ores or operated underground in mines, soor
found that they, also, needed a separate organization.

Time will not permit the following of this subject further
than to remind you that the oldest of our own national engi­
neering societies, the American Society of Civil Engineers was
organized in 1852 and that now nearly every branch of engi­
neering is represented in this country either by an independent
society, or, as a division, ip the American Society of Civil
Engineers.



130 Proceedings of the Louisiana Engineering Society

The great progress of civilization in modern times to which
the engineer has so largely contributed may reasonably be
ascribed to a full appreciation of the experience, and a full
utilization of the results of the work of those who have lived
before. It would be needless to dwell upon the fact that it is
to our institutions of learning that we look to assemble the
records of past achievements and to make these conveniently
available. The deductions drawn therefrom fix our modern
starting point. It is in the University, too, that those who
enter any particular profession are taught how to find the
accumulated information and how to use it. It is to these in­
stitutions that they come for the mental equipment that will
qualify them to properly use the assembled information.

The modern engineer not only has the advantage of educa­
tional facilities but he has another great advantage over the
engineer of the remote ages. He commands and brings to his
aid a knowledge of forces which his predecessor could not
dream of. The early engineer was but superficially acquainted
with the forces he had to deal with. He could not determine
a result in advance, unless, perchance, the same thing he was
trying to do had been done before. The situation became very
different when the engineer learned how to bring generated
forces to his aid. The use of water power came first as a
supplement to animal power and steam only 161 years ago.

It would carry us too far afield as you will have gathered
from this feeble presentation, to attempt exhaustively to trace
in fairly connected sequence the engineers influence upon econ­
omic and social progress. A single further illustration will
suffice. We note in the brief period, covered by our own his­
tory as a nation, the change from the production of articles
singly or in small lots—largely at home—to their production
wholesale, resulting in the establishment of our great industries
with their wonderful facilities and their enormous output. We
recognize the tremendous influence that this change has had
upon family and social life. The number of independent pro­
prietors has been reduced, the salaried employee and wage*
.earner has become relatively more numerous. We may deplore
the fact that this must militate against the highest development
of the individual who no longer builds a machine or makes a 
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clock, devoting his whole life, perhaps, to some simple opera­
tion in a factory; but we may well consider the question as
to whether the disadvantages of factory employment are not
more than offset by the advantages which the big industries
have brought within our reach.

In the broad field of engineering there will ever be .a place
for the alert well equipped engineer. He must choose accord­
ing to inclination and opportunity the branch or branches of
engineering in which he wishes to be best prepared. He must
be careful to lay the foundation broad and firm.

Every student of engineering has probably been told at
one time or another that a prime requisite to success in the
profession is a good measure of common sense. If this means
anything, it means that the engineer must have the power and
the will to observe carefully and to think clearly. He must
have a broad outlook, should be sufficiently familiar with so­
cial, business, commercial and political institutions to be rated
as a business man as well as engineer. He needs in other words
a fair, liberal, as well as technical education.

No one can survey the field of present day human activity
without being impressed with the part which engineering plays
in furthering social and economic progress. Let what has al­
ready been accomplished be an inspiration to those who have
elected to serve their fellows along engineering lines.

After the presentation of this paper Mr. Gurnsky gave an
informal, but very interesting talk on “River Control in Cali­
fornia,” as follows:

“Now, to pass to a subject entirely distinct and different
from that made the topic of the meeting this evening. I would
like to take you for a few minutes to California. I wish I could
bring some of the climate to you. Not that it would be any
better than you have here now. California, however, has a
reputation in this respect, and I am doing my share to sustain
it.

“You cannot think of climate without thinking of rainfall,
and rainfall runs to the streams, and in California we have
a river of some magnitude. We have a great central valley,
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extending north.to south about four hundred miles, with a
width of 40 to 50 miles, tapering a little at the north and at
the south. We have two principal rivers in this valley, the
Sacramento from the north and the San Joaquin from the
south. Where these two rivers meet, or unite, one from the
south;.the other from the north, they form the Suisun Bay,
which opens into the San Francisco Bay. The Sacramento
River is about 250 miles long, in its course from north to south
through Sacramento Valley. It drains about 9,000 square
miles where it enters Sacramento Valley. Its flood discharge
there may reach 250,000 second feet. These are small figures
compared with those applying here to your Mississippi River.

The Sacramento River has a number of tributaries—mainly
on the east side the principal one of which is the Feather River,
with about 5,500 square miles of drainage area. The Sacra­
mento River brings into the valley a considerable amount of
sediment. This sediment is deposited in greatest amounts close
to the banks. The river banks are thus warped up more
rapidly than land away from the river with the result that the
river flows in a channel on the crest of a ridge. In some sec­
tions of the Sacramento Valley this ridge is so pronounced that
the fall from the river bank landward is some 20 feet in a half
mile. In attempting to confine the flood waters of the river
to the river channel it was, therefore, natural that embank­
ments of earth or levees should be put immediately o-n the
river bank, that being the highest ground.

A study of the river by the State Engineering Department
was commenced in 1878 and this soon showed that there were
sections of the river which could not be made to carry any­
where near the flood discharge of the river. It will suffice to
say, by way of illustration, that the section of the river next
up-stream from the mouth of the Feather River even with levees
15 to 20 feet in height, can not carry more than about one-
eighth of the volume of water which is passing down the val­
ley at the river’s extreme flood stages. The excess, under
natural conditions, went out of the river into flood basins
which served as retarding basins. There was, in the case of
this river, no question about the insufficiency of the channel
capacity. Some water must be allowed to escape therefrom.
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In view of this situation the following fundamental prin­
ciple of river treatment was made the basis of the flood control
project:

(a) By means of channel improvement and the construc­
tion of levees force the river to carry as much water
as possible.

(b) Let water in excess of the river capacity escape at
selected points, under control, through relief outlets.

(e) Confine the escaping waters to limited areas over
which it is to flow to a re-entry into the river at some
down-stream point where channel capacity can be
made adequate.

This fundamental principle was early recognized and was
incorporated in a report by Dr. Marsden Manson and the
speaker as consulting engineers, to the Commissioner of Public
Works of California in 1895. It was accepted by the United
States when the report of Capt. Thos. H. Jackson of the Engi­
neers Corps of the U. S. Army who gave shape to the project
features some 13 or 14 years later, was approved by Congress.

The flood control project of the Sacramento River is now
well advanced. It has been carried out under a plan of co­
operation between the State of California, the United States
and the landowners.

The first relief outlet, known as Tisdale weir was construct­
ed by the State of California before there had been any gen­
eral approval of project features, about 1892. This is a con­
crete structure about 1150 feet in length. Another relief
outlet is located near the junction of the Feather and Sacra­
mento rivers and is now nearing completion. This has a crest
length of about 8000 feet. The third relief outlet is near the
City of Sacramento being also a structure of the weir type
with a crest length of 1667 feet. The river below this point
with levees as high as appears practicable will have a discharge
capacity of about 100,000 second feet. Under the conditions
as they will obtain when the flood control project is completed,
according to engineer’s estimates, there may at times be 500,-
000 to 600,000 second feet of water flowing down the valley.
What the river can not carry must be accommodated by the
by-passes into which the relief outlets deliver their water.
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The elimination of the river’s natural overflow or flood
basins, has accelerated the rate at which flood waters flow down
the valley. These basins originally acted as retarding basins
filling on a rising and full river and discharging gradually,
thereby holding down the peak discharge of the river. Under
original conditions the lower Sacramento River had a maxi­
mum flood discharge which was probably less than one-half
of that now required to meet the changed conditions.

Enlargement of the river channel in its lower reaches is one
of the project features. There is still some question as to
whether or not it has been wise to withdraw as much land from
overflow as is being attempted under this project.

The enlarging of the lower section of the river is about one-
half completed. Work is in progress now.

If there are any questions you would like to ask, I would
like to try to answer them. I thank you very much, indeed.

Discussion.
Mr. Coleman: I am sure we have all enjoyed listening to

Mr. Grunsky’s valuable and instructive paper on the history of
the engineering profession, and also his talk on the Sacramento
river problem. Now this question is open for discussion.

Mr. Klorer : I wonder if it would be presuming too much to
ask Mr. Grunsky to give us a brief description of the character
of the Weir construction, discussing just what provision is made
to prevent the undermining of these weirs.

Mr. Grunsky : The first weir known as the Tisdale Weir is a
weir on clay and alluvial formation not very favorable for the
support of such structures. The water flows over a crest drop­
ping into a box to break its force. This box is about four feet
in depth, six or eight feet in width with vertical sides and with
no special protection of the ground beyond the weir. It has been
in service some 30 years and has served satisfactorily. The Sac­
ramento weir near Sacramento has a series of openings, carries
a railroad and highway on piers. On top of a concrete structure
is a movable section made up of needles which drop out of place
whenever the movable portion is tripped by the rising water. At 
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this weir too a box is provided to break the erosive force of the
overflow. •

Mr. Kemper: How deep are they?
Mr. Grunsky : From the crest of the weir to the bottom of

the box may be seven or eight feet.
Mr. Kemper: And the drop?
Mr. Grunsky: From high water in the river to the surface

of the ground beyond the weir the fall may be 12 feet or more.
From the water in the river to the watei’ below the weir when
the same begins to function perhaps 7 or 8 feet.

Mr. Kemper: Have any of them washed out?
Mr. Grunsky: We have had practically no high water to

test the recently constructed weirs.
Mr. Kemper: Is it one continuous weir, or in sections?
Mr. Grunsky : I have not seen the Fremont weir, second in

position down stream, which is the one described as having a
length of about 8000 feet. The Sacramento weir is in sections.

Mr. Kemper : What space ?
Mr. Grunsky : Twenty-four feet.
Mr. Kemper: And you have a depth as much as seven feet

with a drop as much as eight feet?
Mr. Grunsky: Yes, at the Sacramento weir about that.

There has not, however, yet been such a river stage as to give
this weir a full test; but the water below these structures rises
to a considerable elevation and passing through or across the box
its force is much reduced.

Mr. Kemper : Do you not expect them to blow out soon ?
Mr. Grunsky : Weirs for this purpose can be built to stand.
Mr. Kemper: Is there very much sediment in that water:
Mr. Grunsky : There is not much difference in the character

of Sacramento river water and that of the Mississippi. The
Sacramento River below Feather River was for many years very
muddy, because of the hydraulic mining operations, but now it
would not be classed as a very muddy water.

Mr. Kemper : After passing through these by-passes, does it
give you considerable trouble ?
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Mr. Grunsky : Not much can yet be said of their behavior
in this respect

Mr. Kemper: About what velocity will be maintained in
those by-passes. After taking the drop, it loses its force, does
it not!

Mr. Grunsky: The velocity is of course less beyond the
weir.

Mr. Kemper ? Could you give us the approximate velocity
there?

Mr. Grunsky : I could not. It depends on the volume of the
water going over the weir and the depth at which it flows beyond
the weir.

Mr. Kemper ♦ My idea is to know whether it would carry it
on, or whether this sediment would cause the filling up of the
by-passes?

Mr. Grunsky: It may to some extent have that effect, but
where the relief outlets come into action only infrequently, as on
the Sacramento, this is not feared. When a levee breaks there
is usually a large amount of the river’s bed load of sediment
carried out through the crevasse, but when water is permitted to
go out under control over a weir crest there will only be sedi­
ment carried off which is carried in suspension, and but little
if any of the river’s bed load.

Mr. Kemper: What do you think the maximum length
should be?

Mr. Grunsky: I do not think any two conditions are the
same. I can conceive of a relief outlet for a large river being
five or six miles in length.

Mr. Kemper : The longer the better ?
Mr. Grunsky: Yes, a great length is desirable.
Mr. Klorer: Is the space between the levees of the by-pass

very much wider than the length of the weirs ? What is the size
of the openings generally?

Mr. Grunsky: That is a question answered differently for
each outlet. My recollection is that the Sacramento river near
the Sacramento weir is about 700 feet wide.
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Mr. Kemper : Do you use a very large portion as a reservoir?
Mr. Grunsby: A broad area between two embankments

which form a by-pass. These embankments in the lower valley
are as much as two miles apart in some places.

Mr. Kemper: It serves the double purpose of by-pass and
storage basin?

Mr. Grunsky: Yes, that is the purpose.
Mr. Kemper: You have a combination by-pass and storage

basin?
Mr. Grunsky: Yes.
Mr. Kemper: You have great floods of short durations?
Mr. Grunsky: Yes, in comparison with those of the Mis­

sissippi.
Mr. Kemper : You take care of short duration floods and

therefore do not need such large reservoirs?
JIr. Grunsky : I think the excess of flow at Cairo plus tri­

butaries over the discharge at New Orleans will fill your stor­
age basins in about ten days. In the case of Sacramento River as
regulated it will take only a day or two to bring the lower river
to a full flood state.

Mr. Kemper: It takes Cairo stage register nearly three
weeks to register its equivalent here.

Mr. Coleman : I think we should give Mr. Grunsky a rising
vote of thanks not only for his paper, but for the additional in­
formation he has given us.

A rising vote of thanks was extended Mr. Grunsky amid ap­
plause.



REPORT ON THE NATURAL GAS SITUATION AS
APPLIED TO THE CITY OF NEW ORLEANS.

By Frank T. Payne, C. E.
Engineer, Department of Conservation, State of Louisiana.

Bead Before the Society, May 12, 1924.

In order to fully discuss the matter of Natural Gas supply
for the City of New Orleans, there are many factors to be
taken into consideration in the making of such a report, but
the outstanding questions are:

1. Feasibility.
2. The Gas Fields of the State.

Their present use and future possibilities.
3. Pipe Line—Location and Cost.
4. Cost of gas delivered to the City of New Orleans.
5. Distributing Plant in the City of New Orleans.

Cost of and operation.
6. Cost of distributing gas in the City to consumer.

Total cost to consumer.
7. Finances.

Feasibility.
The answer to the first question is in the affirmative.

Feasibility, however, does not alone apply to the actual laying
of the pipe line and the delivery of gas to the consumer, but
also to the enterprise being a success financially.

The Gas Fields of the State.
Their Present Use and Future Possibilities.

After careful study of the situation by both State and Na­
tional Geologists, it has been determined that the Monroe Gas
Field, located in Ouachita, Morehouse and Union Parishes, is
the only one to which New Orleans may turn for its supply of
Natural Gas. The other producing areas of the state are now
doing their full duty in supplying gas to other sections of the
state and to neighboring states.

Much has been said and written about the possibilities of
piping gas from the Terrebonne Field to New Orleans, but the
history of drilling reveals repeated failure in the actual finish­
ing of wells for prolonged production. In practically all of

138
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the wells are found large volume of gas of varying depth, but
due to encroachment of salt water, and other causes, they have
one by one been flooded and abandoned, with the exception of
two. The field has not shown sufficient stability to warrant an
expenditure of a million or so of dollars, necessary for the en­
terprise; therefore, the piping of gas to New Orleans would
be out of the question from an investment stand point.

That there is an enormous quantity of gas?available in this
territory is borne out by a report of Mr. Arthur Knapp, Petro­
leum Engineer, who operated in this field for several years, and
which in part states:

“We have but one well that gives gas in commer­
cial quantity. This well produced less than one mil­
lion cubic feet per twenty-four hours, and lasted but
about thirty days, producing in all not more than five
million feet.

In my opinion, the art of drilling and producing
will have to reach a much higher degree of perfec­
tion before a reliable supply of natural gas may be
produced in Terrebonne Parish. That an enormous
quantity is available seems to be without question.”

Reports made by Messrs. H. W. Bell and R. A. Cattell,
Petroleum Engineers of the U. S. Bureau of Mines, in 1921,
and by Messrs. Ben K. Stroud and Frank T. Payne, Engineers
of the Department of Conservation, in 1922, show conclusively
that the Monroe Gas Field is the only field that can be relied
on to supply the City of New Orleans with natural gas. Bell
and Cattell estimated the life of this field to be forty-three
years, allowing the consumption of gas at the rate of one hun­
dred and fifty million cubic feet per day. Stroud and Payne
estimate it to be forty years with the same ratio of gas being
withdrawn daily.

Mr. II. W. Bell, formerly with the U. S. Bureau of Mines
and now Supervisor of Minerals for the Department of Con­
servation, in his letter, quoted below, substantiates the report
of Bell and Cattell (in 1921) and of Stroud and Payne (in
1922), providing the consumption is held to one hundred and
fifty million as originally contemplated.
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“January 28, 1924.
Mr. Frank T. Payne,
Division of Engineering,
Department of Conservation,
New Orleans, Louisiana.
Dear Mr. Payne:

I have your letter of the 25th inst. and am giving
you my impressions as to the life of the Monroe Gas
Field. I feel sure that you and Mr. Stroud undershot
in your Pipe Line Report when you gave the field 18
years at 150 million per day. In fact, Mr. StroCid
admitted to me that he had underestimated on purpose
for conservation reasons, and had disregarded entirely
the second gas rock. We have not been able to figure
out satisfactorily the importance of the second gas
rock as yet, but we are counting on it for a small
amount of gas over a limited area.

The performance of the Swartz area is interesting
but not conclusive. Taking ten sections there in the
closely drilled territory and the assumptions of Bulle­
tin 9, it should produce 112 billion cu. ft. It has al­
ready produced over 48 billion and as far as we can
guess the rock pressure is about one-half of the ori­
ginal. The estimate of equilization of pressure into
this area from all sides except possibly the South is
problematic.

I think the field will average more than 10 million
per acre recoverable. Assuming that figure and 300
square miles, the field would last 13 years longer at
the rate of 400 million per day or 35 years longer at
150 million per day. There has already been removed
up to February 1,1924, about 200 billion feet and con­
sidering the underground waste, it would no doubt
total 250 billion. Assuming 60% recovery this would
make a drop of 83 lbs. in rock pressure, which checks
out reasonably well. The present rate of production
is about 370 million per day. Of course the big un­
certainty is the thickness of the gas rock carrying 23
percent porosity. The recovery factor is less uncer­
tain this I would say. The final extraction of this
amount of gas would call for putting pumps and
consequent vacuum on the wells. The price for which
gas will be sold before the field is exhausted is an­
other thing to consider. I believe that domestic con­
sumers can always afford to pay enough to run out
the carbon plants.
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The trouble with the Swartz area is that too many
wells are drilled there, and it is not a fair sample of
the future performance of the field. The high gaso­
line content was the cause of the intensive drilling in
that area. There is much water being produced now
in this part of the field and some of the wells are wide
open in order to get their quoto, but it will produce
considerable gas yet.

These are my present impressions on the field. In
case I find reason to change my opinion I will be glad
tp let you know. My report would be that the field
would have about 13 years life at the present rate of
production. If a pipe line is once in there and sup­
plying New Orleans I see no reason why we could not
reserve the gas for that purpose when the field was
nearing depletion, and thus extend the life of the
pipe line service.

I might add that in some parts of the "field other
than Swartz where the wells are thinly spaced the rock
pressure is holding up around 1,000 lbs. I may be
fooled on the amount of equalization that is taking
place on Swartz, but the ratio of rock pressure and
volume taken out of that area seems to hold as you
would expect it.

If there is anything else that I can do for you in
this matter I will be glad to write you further.

Yours very truly,
(Signed) H. W. BELL,
IIWB:C Supervisor of Minerals Division.”

Pipe Line Location and Cost.
Location : The following is taken from report of surveys

made by the writer for the Department of Conservation:
The selection of a pipe line route from the Monroe Gas Field

to New Orleans is contingent upon these factors—
Feasibility and length of route.
Population to be served (gas to be sold).

Acting with these in view, surveys and examinations were
made of three different routes.

Route 1. From Monroe along highway paralleling the
Vicksburg, Shreveport and Pacific Railroad to a point near
the west bend of the Mississippi River and opposite to the upper
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end of the Race Track towhead; thence to the upper end of the
Race Track Towhead; thence leaving the railroad and running
to the west bank of the River to the upper end of Race Track
Towhead; thence across the River to the upper end of Race
Track Towhead; thence across the River at this point; thence
continuing on a tangent to the Yazoo and Mississippi Railroad
along said railroad and highways to New Orleans. Total
length, 311 miles.

Route 2. From Monroe along the Missouri Pacific Railroad
and highways paralleling same to Alexandria, crossing Red
River at Pineville-Alexandria; thence paralleling the Texas
and Pacific Railroad to Livonia, 81 miles, crossing the Atchafa-
laya River at Melville; thence along the New Orleans Texas
and Mexican Railroad to Baton Rouge for 27 miles; crossing
the Mississippi-River at Baton Rouge; thence to New Orleans
paralleling the Yazoo and Mississippi Railroad, as in Route 1
to New Orleans. Total distance, 294 miles.

Route 3. From Monroe along the Vicksburg, Shreveport
and Pacific Railroad and highways paralleling same to Ray­
ville, 21.2 miles; thence to Vidalia, paralleling the Missouri
Pacific Railroad to Vidalia, 74.4 miles; thence crossing the
Mississippi River at Natchez Island, four miles south of Nat­
chez; thence across country, Natchez to Gloster, Mississippi, 33
miles; thence to Baton Rouge and New Orleans as in Route 1.
Total distance, 275 miles, including 2.5 miles additional for
crossing the Mississippi River.

The continued swamp lands on the Louisiana side of -the
Mississippi River below Natchez and on down to Baton Rouge
would make the cost of laying the line very expensive. To
avoid this expense, the line was carried across the Mississippi
River at Natchez Island, which averages a depth of about forty
feet (40’) and offers a very desirable place for crossing.

The distance traversed on Mississippi soil by this line would
be 52.5 miles or 19.1 per cent of the entire distance. The high
ground on the Mississippi side will greatly simplify construc­
tion of the line.

The State of Mississippi has recently enacted a law which
exempts pipe lines from taxation for five (5) years and gives
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them the right of eminent domain. The usual troubles in se­
curing rights of way are thus eliminated.

The ideal river crossing at Vicksburg, Mississippi, at first
led to the assumption that Route 1 would prove the most feasi­
ble, but the distance of 311 miles in Route 1 made the cost of
the pipe line prohibitive from an investment stand point.

Route 2, a distance of 294 miles, was found to have several
objections, principally the crossing of the Atchafalaya River.
The crossing of rivers is an expensive and hazardous under­
taking at best, and the Atchafalaya is possibly the worst river
in the South. It is swift and treacherous and is continually
deepening its channel. Breakage of lines means costly repairs
and interrupted service—a source of annoyance to both the
pipe line company and the consumer.

South of Alexandria much of the route is swamp and a
further cost of several thousand dollars per mile would have to
be reckoned in order to figure a concrete covering for the
line. If the line were not encased in concrete, the depreciation
would have to be figured on a four year basis, as replacement
would be necessary that often.

The logical route for the line, therefore, is via Natchez,
through Monroe, Rayville, Vidalia, Natchez Crossing, Gloster,
Centerville, Wilson, Zachary, Baton Rouge, St. Gabriel, Geis-
mar, Timberton, Convent, Lutcher, Garyville, Reserve, LaPlace,
St. Rose, Kenner to New Orleans.

Cost: After taking into consideration the many factors
in a problem of this kind, it was decided that a sixteen inch
(16”) gas line would best meet the all around requirements.

275 miles or 1,452,000 feet—Capacity 30,000,000 cubic feet
per day. 1,452,000 feet of 16 inch outside diameter, 47.215
pounds weight per foot, *550 lbs. test, plain end line pipe.

Freight on 68,556,280 lbs.
1,452,000 ft. @ $2.26 per ft.

Pittsburg _____ $3^81,520.00
Freight on 68,556,280 lbs.

from mills @ lc per lb. 685,562.00 $3,967,082.00

Right of Way.... .................$ 50,000.00
Field gathering lines — 400,000.00



144 Proceedings of the Louisiana E ngineering Society

Hauling and stringing line-
Trenching, laying, back­

filling, painting, etc., @
70c per foot _______

Couplers 0 81,000@$4.80—
Gate Valves — 46@$650.00

each, in place
Fittings for line
Mississippi River Crossing-
Other crossings---------------
Telephone line
Regulator station at New

Orleans
Other regulator stations----
One compressor station

140,000.00

1,016,400.00
388,800.00

30,000.00
30,000.00

400,000.00
450,000.00
140,000.00

15,000.00
12,000.00

500,000.00 3,572,200.00

TotaL- ___ $7,539,282.00
Supervision, engineering, etc., 10% .......... 753,928.00

Total cost 1______________ $8,293,210.00
In round figures __ $8,300,000.00

275 miles $30,000.00 cost per mile.
Operating Charges on Pipe Line. Per Year.

Capital Account $8,300,000.00
Interest 5% $ 415,000.00
Risk 3%  249,000.00
Amortization 12%%  1,037,500.00
Transportation charges _____  160,000.00
General charges, overhead, etc  150,000.00
Maintenance charges ................ 50,000.00

Total Operating __$2,061,500.00
There is here shown a fixed yearly charge of twenty and

one-half per cent (20%%) on capital invested for interest,
risk and amortization of the pipe line. The three per cent
(3%) risk is made to cover unusual losses, such as legal suits
and damages, expensive breaks in the line and other general
uncertainties of the business.

Many people will believe that a twelve and one-half per
cent (12%%) amortization .charge on the investment is ex­
cessive. At this rate, cost of the line would be retired in eight
(8) years. It is reasonable to expect the line to last longer
than eight (8) years; in fact, it will last possibly twice eight
years, but there are other factors to be considered,
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Throughout the general history of pipe line enterprises
one of the outstanding facts has been failure of companies to
get their investment back before the gas supply began to fail.
On top of a large part of the investment being still left in
the line, has come the necessity for further expenditures in
drilling wells, larger compressor stations and repairs to a line
which has been in service for several years.

In a like manner, a pipe line project must have the full
advantage of the “flush” gas production if the venture is to
be a successful one, and it must be given the opportunity dur­
ing this period to retire its investment so as to be ready for
repairs to lines, installing additional compressors, etc., when
the decline comes. Returning cost of line in eight years is
therefore not excessive.

The transportation and general charges here given are in­
tended to cover all costs of piping gas, including labor of all
k?nds, repairs to pipe line and telephone lines, tool equipment,
rentals on property and for offices, salaries and general over­
head.

Cost of Gas Delivered to the City of New Orleans.
Field Cost : The cost of gas to the pipe line has been figured

at eight cents per thousand cubic feet, which is about four times
what is now being paid. This charge will permit well owners
to make a reasonable profit on wells already drilled and will, in
addition, build up a reserve sufficient to drill the further wells
necessary to keep production constant, as the older wells decline
in flow.

Consumption of Gas in New Orleans in 1923: Number of
meters in service__________________ _________________ 57,862
Annual sales of artificial gas— .............2,185,369,000 cu. ft.

New Orleans artificial gas manufactured by the New Or­
leans Gas Company in 1923 totalled 2,505,154,000 cubic feet, ac­
cording to this company’s report. This is an average of 6,864,-
000 cubic feet per day.

Natural Gas Replacing Artificial Gas: Whenever nat­
ural gas replaces artificial gas at an invariably lower rate, the
consumption is always increased. The ratio between the two is
much as five or six to one in Northern cities, where the long win-
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ters mean long heating periods. In the South, under milder
climatic conditions, the ratio is lower and varies greatly with
price, but in general the ratio would be not less than two
to one.

Gas Consumption : The following figures, therefore, are be­
lieved to represent the amounts of Natural Gas which will be
consumed per year during the early life of the line:

Per Year
Domestic—-New Orleans, onlv _4,200.000,000 cu. ft.
Other Towns __  450,000,000 “ “

4,650,000,000 “ “
Industrial 1,825,000,000 “ “

Total Consumption ...... .... 6,475,000,000 “ “
The industrial consumption here shown is at the rate of

5,000,000 cubic feet per day and the New Orleans Domestic
consumption is at the rate of 11,500,000 cubic feet per day.
The industrial figure is intended to reflect the amount of in­
dustrial gas that will be used by smaller industries until it is
absorbed by growing domestic consumption.

Capacity of Lines*. The present consumption of 6,864,000
cubic feet per day could be easily served through a fourteen
inch line, but there is not enough provision made for future
growth in the capacity of this sized line. (About 11,000,000
cubic feet per day net, counting line losses and peak loads).
On the other hand, an eighteen inch line with a carrying
capacity of 40,000,000 cubic feet per day would be too large
for domestic needs only, and domestic consumption is all that
can be considered by the proposed pipe line in New Orleans.
This amount of gas, at 70,000 cubic feet per meter per year,
would mean over 100,000 domestic meters, on a basis of 25,000,-
000 cubic feet per day (being the average daily consumption
on a ratio of 1.6 and the further deduction of line losses.) One
hundred thousand domestic meters would mean a population
of over 650,000 people and the 1930 census will probably show
less than this by 200,000 people.

(The 1910 population was given at 339,075, while the
1920 census showed a population of 387,129, an increase
of 14% at the same rate of growth, the 1930 population
will be about 445.000.
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Such factors as good times or bad times, desirability
of a city for new manufacturing enterprises, the discov­
ery of a? new resource, or the bringing together at a
common point of several resources for conversion, etc.,
all have their influences upon the growth of a commun­
ity. The deep water port of New Orleans will also be
an important factor in increasing the population.)

A sixteen inch, delivering a maximum of about 30,000,000
cubic feet per day will take care of present needs and future
expansion as well. There will be a large volume of surplus
gas at the start, over domestic consumption, but the latter will
gradually be expanded until it takes somewhere near the nor­
mal capacity of the line.

Pipe Line and Distribution Losses: In addition to gas
figured as actually delivered and paid for are the line losses
and distribution losses that occur regardless of how well a
line is constructed. A figure of 10 per cent line loss was taken
for the 275 mile pipe line. Pipe line men will generally agree
that ten per cent is a fair estimate for line loss.

City distribution losses are here figured in accordance with
average losses of other cities.

Taking the 6,475,000,000 cubic feet and adding thereto
city distribution losses and pipe line losses, we have 8,175,000,-
000 cubic feet total consumption. Considering all losses, 8,-
175,000,000 cubic feet of gas per year must be purchased to
actually deliver 6,475,000,000 cubic feet per year to consum­
ers. At eight cents per thousand the annual cost would be
$654,000.00. Adding this to total operating yearly expense
of $2,061,500.00, we have a total of $2,715,500.00 or 41.94 cents
per thousand cubic feet, which represents all pipe line charges
on gas at the city gates.

Municipal Ownership : To secure the most satisfactory re­
sults and the maximum of efficiency, municipal ownership of
both pipe line and distributing system in New Orleans is essen­
tial. One must co-ordinate with the other.
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Distributing Plant in the City of New Orleans.
Cost of and Operation.

Cost of Plant :
Capital account of present distributing com­

pany, including gas generating plant $9,000,000.00
Proposed extensions to lines ................... 2,000,000.00

Total Capital Account $11,000,000.00
Yearly Charge:

Interest 5% on $11,000,000.00..- $ 550,000.00
Amortization 5% ................... 550,000.00
Yearly cost of distribution—60,000 meters

@ $9.00 each ____ - 540,000.00
General expense and overhead -  150,000.00

Total Yearly Charges. $1,790,000.00
Cost of Distributing Gas in the City to Consumer.

Total Cost to Consumer.
Taking the. yearly charges, as above shown, of $1,790,-

000.00 on 6,475,000,000 cubic feet of gas sold, we have a cost
of 27.65 cents for distribution within the city.

Cost or Selling Price to Consumer :
Cost of gas to city gates __41.93 cents
Cost of distribution within city 27.65 cents

Total cost or selling price to consumer.- —69.58 cents
Recapitulation.

Cost of Pipe Line $ 8,300,000.00
Cost of Distributing Plant  11,000,000.00

Total Outlay 1_________ $19,300,000.00
Yearly Operating Expenses

Including Interest Charge and Amortization.
Pipe Line —--------------------------  2,061,500.00
City Distributing Plant------------------ .... 1,790,000.00
Porches of 8,175,000,000 cu. ft. of gas at

8c per thousand feet------------------- 654,000.00

Total. .$ 4,505,500.00
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Revenues from Natural Gas.
Taking the $4,505,500.00 total charges on 6,475,000,000 cubic

feet of gas sold, we have a cost of 69.58 cents at meters. The
next question is getting the necessary revenues from sales to
meet these charges.

If the 4,650,000,000 cubic feet of gas used for domestic
purposes in New Orleans and towns en route sells for 75 cents
per thousand, then the industrial gas—1,825,000,000 cubic feet
—must sell for 56 cents to supply the balance of the revenue.
Carrying the ratios from 75 cents to 90 cents, domestic.

If Domestic is Then Industrial must sell for
75c per thousand cubic feet 56e per thousand cubic feet
80c “ “ “ “ 43c “
85c “ “ “ “ 30c “
90c “ “ “ “ 18c “

It is evident that towns en route must pay about the same
domestic rate as New Orleans and that this rate must of neces­
sity be around 75 cents to 90 cents per thousand cubic feet.
This is a far lower rate than any of the present artificial users
of gas are now paying. At the present time the ordinary
household of New Orleans is paying $1.30 per thousand cubic
feet for artificial gas that has only about sixty per cent of the
heating value of the gas from the Monroe Field. If a domestic
rate of 75 cents were established for the Monroe gas, the actual
cost for heat value would be only thirty-five per cent of the
present cost, or forty-five cents (45c) per thousand cubic feet.
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Price Equivalent for Different Fuels’ as Compared With
Natural Gas.

Gas at Oil at Coal at Coke at
1000 B. T. U. cents 135,000 B. T. U. 13,000 B. T. U. 12,000 B. T. U.
per 1000 cubic feet per Barrel per Ton per Ton

14.7__ _ 0.80. ..................
15.5.__________ ____ 0.85____. .....$4.00...
16.5__________ _____0.90___
17.4_________ .... ......0.95____
18.3__________ _____1.00____
19.2__________ _____ 1.05___
20.1__________ _____ 1,10.___
21.0_______________ 1.15___ ___  5.50... ....... $5.00
22.0_______________ 1.20___
23.8_______________ 1.25___ _
24.7_________ ._____ 1.35___ ___  6.50.......
25.6_______________ 1.40___ ___  6.50
26.5_______________ 1.45.......
27.8 _____ 1.50___ ___  7.50___
32.7_________ ___  8.50-..... ___ 8.00
38.4......_______ ___ 10.00—....___  9.00
41.6_________ -___10.00
45.8_________ ......—11.00

There are 75,000 to 90,000 tons of high grade coal burned
every year for domestic heating purposes in addition to the gas
consumed. Natural gas will-replace all, or nearly all the coal
now used in the houses for heating and also the present con­
sumption of artificial gas for cooking and water heating.

Large consumers of coal in New Orleans are paying from
$4.00 to $5.00 per ton; the extra handling, bunkerage space
necessary, firemen’s labor, relining of furnaces, removal of
ashes, etc., would probably raise the price to around $5.50 to
$5.00. Smaller consumers are paying on the same basis, from
$6.00 to $7.50 per ton.

To compete with a large bulk of the industrial coal a price
of 20 to 22 cents per thousand cubic feet in terms of heat units
only would have to be made for natural gas, but it must be
remembered that natural gas is at least ten per cent more
efficient in delivering heat than coal, and a price of 28 to 30
cents for natural gas would be a fairer comparison under actual
working conditions.
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The question of natural gas competition with fuel oil in
New Orleans is still more difficult. Fuel oil is an excellent fuel,
and at present price of $1.35 to $1.45 per barrel, supplanting
it by natural gas is impossible.

To meet these conditions, however, would necessarily mean
the loading of price on domestic gas to carry the increased
burden until such times as a demand can be created among
the smaller industrials for medium priced natural gas. The
right kind of salesmanship by the distributing company will
undoubtedly increase this class of service, thus effecting a
gradual decrease in price to domestic consumers.’

It is not at all unreasonable to expect that the domestic
business of all the communities under consideration will grad­
ually increase, resulting in the entire capacity of the sixteen
inch line being drawn on for domestic gas before the end of the
second year. The average yearly consumption through a six­
teen inch line could be 5,442,000,000 cubic feet considering line
losses and peak loads, or about 15,000,000 cubic feet per day
average.

Finances.
It has been shown that the outlay required to finance this

project would amount to $19,300,000.00, which includes the cost
of the pipe line ($8,300,000.00) and the purchase of the present
distributing gas plant in the City of New Orleans ($11,000,-
000.00), and that the revenue derived from the sale of natural
gas would be sufficient to justify such an expenditure; in other
words, a safe investment.

Therefore, it is recommended that a Board, modeled along
that of the Dock Board of the Port of New Orleans, as present­
ly constituted (Act No. —70 of 1896, and as amended by sub­
sequent Acts 44 of 1904, 180 of 1908, 133 (Joint Resolution)
of 1910, and 103 (Joint Resolution of 1920) be created by
Legislative amendment, to be designated as “Lighting and
Heating Board of New Orleans;” that this Board be composed
of five (5) members, three of whom are to be practicing engi­
neers—-two, civil and one, mechanical—and two business men;
and that it be authorized to issue bonds in the amount neces­
sary to cover cost of construction of a pipe line and the acquisi­
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tion of the present distributing plant of the New Orleans Gas
Light Company in the City of New Orleans.

Interest payments on bonded indebtedness during the in­
terim of pipe line construction, covering a period of at least
eighteen months, must also be considered and taken care of.
This can be solved by purchase of the New Orleans Gas Light
Company plant, a going concern, operating it as at present and
the net revenues applied to interest obligations.

Summary.
1. The Monroe Gas Field, if properly protected, will fur­

nish supplies of natural gas for the proposed line for many
years. Steps must be taken, however, to eliminate waste and
to curtail activities of the carbon black interests by strict law
enforcement.

2. The proposed sixteen inch (16”) line via Natchez, a
distance of about 275 miles, will cost $8,300,000.00, or about
$30,000.00 per mile. It will have a capacity of about 30,000,000
cubic feet per day and can deliver an average daily load, less
peak loads and line losses of 15,000,000 cubic feet per day. It
is admitted that engineering difficulties will be encountered
in the pipe line construction. This, however, is to be expected.
Much longer lines, which traverse a territory equally if not
more difficult to negotiate than that of the proposed line be­
tween New Orleans and Monroe, are now being operated suc­
cessfully.

3. Municipal ownership of the present New Orleans Gas
Light Company plant is issential to the success of the enter­
prise. $9,000,000.00 hasheen allowed for valuation of the plant
with $2,000,000.00 additional to be used in extensions and im­
provements ■when the property is taken over.

4. The gas will cost delivered to the consumer from 75
cents to 90 cents per thousand cubic feet, depending upon the
expansion of the domestic business in future years. At 90
cents per thousand cubic feet, the price would be far below’
that now being paid for artificial gas, based on heat units.
As the volume of gas consumed increases, the price could be
lowered with justice to all concerned.
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Conclusions.
There is no question but what the whole enterprise of piping

gas and marketing gas in New Orleans is entirely feasible from
an investment stand point.

Domestic consumption, however, is the only basis upon
which the line can be constructed. It is impossible to pipe gas
to New Orleans and there compete with cheap steam coal and
fuel oil, except possibly to a very limited extent. The bulk
of the revenue must be sought from domestic sale.

On the other hand, the price of gas can undoubtedly be
reduced if the citizens will co-operate in the up-building and
expansion of the business. The same operating costs and over­
head expenses will apply regardless of whether the line is
operated to full capacity or to only a part of capacity.

It therefore remains for the citizens of New Orleans to
determine, by their active support and co-operation, as to
just what degree of success the enterprise will have. No extra
taxation is involved. The sale of gas at much lower rate than
that now being paid will absorb all charges and this feature
should appeal to all, especially those interested in cheap fuel.

The cheapest thing we have in New Orleans is water, which
is furnished by an admirably managed board and executives,
and similar conditions will prevail in the natural gas situation
if operated on the same high plane of efficiency.

A survey made of towns of Baton Rouge, La., Natchez, Miss.,
and Rayville, La., showed a natural gas consumption of about
450,000,000 cubic feet per year.

This report is written from an unbiased viewpoint after
careful and thorough analysis of the subject.
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Thanks for price on pipe, and other data, are due to Mr.
Hugo Weidmann of the National Tube Company.

Thanks are tendered to the offices of the New Orleans
Gas Light Company for information relative to consumption
of gas in 1923, and other data.

Supplement.
I have addressed communications to quite a number of

cities to draw comparisons between their growth and that of
New Orleans.

The City of Dallas has been selected in view of the fact
that it is located in an agricultural section, similar to New
Orleans, with the exception that Dallas is supported by its
cotton and grain crop and New Orleans by its sugar, cotton
and rice. Dallas as New Orleans is not a manufacturing town
in a true sense of the word.

New Orleans with her seaport and unexcelled port facilities
has a greater advantage over Dallas, yet other conditions are
similar.

The population of Dallas in 1900 was 42,638, and that of
New Orleans, 287,104. Dallas in 1910 was 92,104 an increase
over 1900 of 49,466 or 116%. New Orleans in 1910 was 339,-
075, an increase of 51,971 or 18%. The population of Dallas
in 1920 was 158,976, an increase over 1910 of 66,872 or 73%.
The population of New Orleans in 1920 was 387,219, an in­
crease over 1910 of 48,144 or 14.2%.

Dallas has 10 railroads entering the city—3 are trunk lines
and the remainder are short and branch lines.

New Orleans has 12 railroads, which have terminals in the
city and 8 are trunk lines.

The City of Dallas has two 16-inch and one 8-ineh gas pipe
lines entering the city, bringing gas a distance of 120 miles.
Average delivery of gas to the city is about 14,500,000 cubic feet
per day and the peak delivery about 37,000,000 cubic feet.
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The City of New Orleans has no natural gas lines, depend­
ing on artificial gas, the average used being 6,864,000 cubic feet
daily with a maximum peak load of 16,000,000 cubic feet.

You will note the disparity between Dallas and New Or­
leans in this respect. New Orleans having two and a half
times as great a population and using a little less than one-
half the amount of gas as compared with Dallas.

New Orleans with a population of 387,219 has 873 indus­
tries of all kinds.

Dallas with a population of 158,975 has 457 industries or
one-half that of New Orleans.

The total number of internal combustion engines used for
manufacturing purposes in New Orleans is 846—Dallas 1,395.

Value of manufacturing products—New Orleans, $182,798,-
561.00; Dallas, $93,649,654.00 or one-half of that of New Or­
leans.

To what is attributed the phenomenal growth of Dallas?
No doubt one of the principal factors is cheap domestic and
commercial fuel.

Industries*.

Orleans Dallas
Automobile bodies and parts------------------------
Automobile repairing--- ---------- -- -----------------
Bags, other than paper, not including bags

made in textile mills----------- -----------------
Bookbinding and blank-book making —
Boxes, cigar-----------------------------------------------
Boxes, paper, not elsewhere specified
Boxes, wooden packing, except cigar boxes—
Bread and other bakery products-----------------

7  17
20 1 25
5 None

7 None
3...—-None
6 None

10——None
114_ 39

Brooms, from broom corn— ____________
Carriage and wagon materials------------ ..--------
Carriages and wagons, including repairs--------
Cars and general shop construction and repairs

by steam-railroad companies _

6 None
3 None
7 None

5  3
Chemicals ....................... ....................None 4
Clothing, men’s------ ------------------------------------ 16  9
Clothing, women’s----- -------------------------------- - 12. 3
Coffee and spice, roasting and grinding.-------- 22 None
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Confectionery and ice cream--------- ---------------
N. 0. Confectionery 16—ice cream 8
Dallas Confectionery 9—ice cream 6

Cooperage, hogsheads and barrels-----------
Copper, tin and sheet-iron work------- -—
Food preparations, not elsewhere specified.....
N. 0.—Breadstuffs, macaroni, vermicelli,

needles and sweetening sirups. All
' other food preparations for human

consumption -28
Prepared food for animal and fowl
consumption ---------- 2 ........ 5

Foundry and machine-shop products....
Flavoring extracts........................... ......-
Furniture
N. .0.—Wood furniture other than rattan

and willow 12
Metal furniture, and store and office
furniture 5

24. 15

12 None
18 14
33 6

38 19
4None

17____ None

lee, manufactured  20------ 11
Iron and steel, welding............................. None-------4
Jewelry-------------------------------------------------7------------ 7
Lumber, planing mill products  28------  10
Marble and stone monuments and tombstone

works  96
Mattresses and spring beds, not elsewhere

specified_________________ _________ 8 None
Mineral and soda waters—  14.____ 7
Oil and cake, cottonseed........................ None____ 4
Optical goods------------------------------------------None------- 4
Patent medicines and compounds  14____ None
Printing and publishing, newspapers and

periodicals  36____ 108
N. 0.—Printing and publishing 6

Printing, publishing and job print­
ing ------ ------------------------- ..... 4
Publishing without printing. .....26

Dallas—Job printing '____ 54
Book publishing without printing... 6
Linotype work, typesetting, ete_  4
Printing, publishing and job print­
ing ——------ --------------------- .......„„10
Publishing without printing. 34
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Discussion.
The President: You have heard the interesting discussion

by Mr. Payne. Is there anyone who wishes to ask any questions?
If so, I am sure Mr. Payne will be glad to answer them.

Mr. Gregory : Col. Payne has given us a paper of great in­
terest not only to the Engineers of this city but to every user of
gas, and I am sure we all want it discussed very fully. In order
to start the discussion, 1 am going to ask a few questions and
raise a few points. Of course we will be glad to have gas con­
taining a thousand heat units per cubic feet and pay 75 to 90
cents per thousand for it, rather than have artificial gas costing
$1.30, which only contains five to six hundred thermal heat units.
The question which comes to me first is that of the single line.
Are we to rely on the Monroe field to furnish this gas through
a single line, that line crossing the Mississippi River and many
other points, requiring difficult construction ?

The cutting off of gas supply while a single line is being re­
paired, would be almost a catastrophe.

I notice Mr. Payne told us that the city of Dallas is supplied
with three lines and supplied from different fields. It would
seem to me that would be a much safer proposition than one of
having a single line from the Mpnroe fields.

The question of a municipally owned gas distribution has
also been suggested, and the Sewerage and Water Board of this
city is referred to as an example of a well managed institution.
It is often said in this city that water is the cheapest thing we
have. I believe that is true, but we sometimes overlook the fact
that there was a large Bond issue, on which the property owners
of this city are paying taxes, in addition to the amount we pay
for our water. Talking today with a man who lives in our city,
who owns no property, he said he was delighted with the water
here, and that it was very cheap, but he paid nothing toward
the Bond indebtedness, such as the property owners here have
to pay.

Mr. Robert : Is there anyone else that has anything to say ?
Col. Garsaud : In case of a breakdown of the single gas line

on the Monroe fields you would rely on the supply of the con­
sumers from the artificial plant?

Col. Payne : Yes.
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Col. Garsaud ; Have you also taken into consideration put­
ting into the mains of the artificial gas that of the natural gas,
could both be contained in those mains ?

Col. Payne: The mixture of the two would not affect any­
thing. The richness of the gas would simply be reduced. This
is being done in quite a number of cities.

Mr. Garsaud : How long do you estimate it would take for
the artificial gas to be turned into the mains ?

Col. Payne : You could do it very shortly, because you have
a certain amount of gas in your reservoir.

Mr. Eckstein : Then in addition to the charges on this nat­
ural gas line, we would have to pay the interest charges on
the artificial gas plant. How would that effect the total cost
of the natural gas?

Col. Payne : It would add some to the cost of the natural
gas, to pay interest charges on the main pipe line.

Mr. Eckstein: Then here is this other question that Prof.
Gregory brought up; why would it be cheaper to have municipal
ownership than private ownership. I am interested because I
am employed by the New Orleans Public Service.

Col. Payne : A well managed municipal owned plant has the
advantage, for the reason that no excess profits are required to
meet the demands of stockholders, which is generally paramount
in privately owned corporations.

Mr. Eckstein: I don’t like to debate on private ownership,
but it is a well known fact that private ownership under Govern­
ment regulations, is more efficient than municipal ownership

Col. Payne: That is a question I cannot answer.
Mr. Lanphier: Is it possible to use artificial gas in the same

manner as natural gas, or would it not require the changing of
burners from one to the other?

. Col. Payne : A good man to answer that question would be
Mr. John Lewis Porter.

Mr. Porter : I was just waiting to see how many questions
would be answered before they came to me at all. Col. Payne
very kindly brought this paper up to Mr. Earl’s office about two
weeks ago and gave us first opportunity to go over it and then
he came later and we had quite a discussion over the whole paper,
and Mr. Earl and I feel that the data covered in the paper and 
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his construction costs are very well presented and are very fair
in amounts.

Our estimate we made some three or four years ago, first
in connection with natural gas proposition from Houma, and
later from Monroe, and it checked out closely with the figures
Col. Payne has worked out from his present paper.

The first question that conies up in connection with this paper,
is the question of the life of the gas field and any effect that
it may have on the amortization of the pipe line. Col. Payne
has figured that the pipe line should be amortized in eight years
in order to be safe on any shutting down on the supply of gas
or any failure to get natural gas during such a period. It seems
very proper in view of the unknown factor in connection with
the Louisiana Gas fields, to take a short life for that pipe line.
It would be absolutely useless at the end of the period when we
can get gas from that source, and on that basis eight years seems
to be a very fair period to take. That makes a total charge of
about twenty percent on the capital, as capital charges. He
then takes the price of gas at eight cents per thousand cubic
feet at the field, which is in line with what we feel is the pro­
per charge.

In order to make any connections with owners of gas wells
with consumers of gas in New Orleans, there must be a price
put on the gas sufficient to make it interesting for them to
allow that gas to be sold over a long period of time, rather
than sell it in a short period of time to carbon black manu­
facturers; so eight cents per thousand feet for the gas at the
fields seems a very fair price for that. Then he has figured
out that the consumption for New Orleans would reach an
amount of 4,200,000,000 cubic feet per year and the other towns
along the route something like 450,000,000. The industrial
load for New Orleans is 1,800,000,000.

That has been a well-defined feeling here all along, that
there is no possibility of developing an industrial consump­
tion of gas in New Orleans to amount to anything whatsoever,
so that the whole burden of pipe line charges and distribution
of gas must be borne by the consumer. I have data on gas
consumption in New Orleans from 1918 down to the present
time. They show an average increase in consumption of about 
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seven percent per year. The total increase in average con­
sumption being about forty-five percent, but the peak load has
increased something over seventy percent in that same time.
In other words, there has been developed in New Orleans a
big heating load in the winter time for a few days, a very few
days, in fact, which has increased the average very greatly.

If you will take the ten or twelve days in the winter for
the last two or three years when consumption has gone up any­
where from twelve to fifteen million cubic feet, and take those
out of the average you will find the ordinary normal condition,
six million cubic feet per day. In other words, seven percent
covers these big load increases.

Now to anticipate the possibility of cheaper gas, if we can
assume that the increase in gas consumption can be made
equal to ten percent per year, over an average period of five
years, we would then reach an average daily consumption of
about ten million cubic feet, or say, 3,700,000,000 cubic feet
per year. On that basis, and taking Col. Payne’s figures for
pipe line costs, his figures for the New Orleans Gas Company’s
plant, and his figures for the distribution of gas, and scaling
them on a basis of ten million cubic feet per day consumption,
plus ten percent for pipe line loss, and simply purchasing the
equivalent amount of gas at the field instead of the six or
eight billion cubic feet, should show, I find, a maximum cost
for gas for New Orleans of $1.15 per thousand cubic feet on
ten million cubic feet in five years.

Taking, however, some figures, Mr. Earl and I worked out
four years ago on the Houma Gas proposition, I find it amounts
to $1.26. The charges for distribution of gas and handling
gas in the city, I think, are somewhat larger than the figures
Col. Payne used. That is based on the same consumption rela­
tion of one thousand B. T. U. gas as against 600 B. T. U. gas,
which would mean that people would be wasting, for the same
results, roughly sixty-five percent of the gas they are getting,
if they burned the same amount of one thousand B. T. U. gas
as six hundred B. T. U. gas.

With reference to a single pipe line from any of the gas
fields to New Orleans, we feel it would be absolute suicide to
depend on such a single line as the sole supply of fuel, for the
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city. There is only one way that can be properly taken care
of, and that is to maintain the plant of the gas company as a
standby plant, ready to go into operation on a few hours notice,
so that with a single pipe, with a manufacturing plant main­
tained as a standby plant, you have an alternative source. You
can not burn natural and artificial gas in the same burners
without readjusting the burners. It would mean a thousand men
running around changing burners. There is only one thing
to do, and that is to make your gas of such a quantity that it
can be burned in the same burner, whether coming from the
Gas Company, or the natural gas fields. That can be done by
diluting the natural gas to a point where it has approximately
seven hundred units. That is simple and can be done, and in
that case would mean no waste of gas through the handling of
higher B. T. U. gas than people are accustomed to. No read­
justment of any burners, would be required and you could
shift from artificial to natural gas, or make any change what­
ever without notifying the consumer.

That would enable you to operate the gas plant as a standby
plant and result in a six or seven cents per thousand cubic feet
reduction in the price of gas. The gas would be brought to
the city in the natural state and diluted before furnishing it
to the consumer.

Mr. Eckstein: How much would it cost?
Mr. Porter: It shouldn’t cost anything except a small

amount for mixing. Dilute it with air. If you reduce it at a
reducing station, you probably would have to use a blower
in that case.

Mr. Eckstein: Wouldn’t you lose the advantage of the
natural gas, making 600 B. T. U. gas out of 1,000 B. T. U.
gas? Could you give people the same kind of gas they had
been using with just as many heat units as before ?

Mr. Porter: The question of heating load has been dis­
cussed everywhere that natural gas has been exploited, and
Col. Payne brought out some data with reference to Dallas.
Dallas has considerable use for natural gas, and last winter
they were so low, that the only way was to shut down the
facilities for using the gas. Wherever natural gas has been used,
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where there is a heavy demand for heating they have had
trouble.

If we should develop in New Orleans a consumption of
gas up to 37.000,000,000 feet, the figures for Dallas last year,
we would practically have to double our distribution system.
We have trouble every year getting gas for consumption. It
is nobody’s fault except the consumer who wants gas for heat­
ing. It is almost criminal to allow the indiscriminate use of
gas for heating. I understand Dallas has a sliding scale for
gas used in heating. Several of the cities have a sliding scale.
They pay 85c for the first thousand feet and 95c for the second
thousand feet and so on up. Furthermore, in commenting on
the increase in the consumption of natural gas in the northern
cities, Col. Payne says it runs from two to five times what it
had been for artificial gas. That was clearly explained at the
Annual Gas Conservatoin Congress held in Washington in
1920. At that meeting they brought out the fact that the
average natural gas heating apparatus, whether cook stoves
or heating furnaces, consumed ultimately only 25 percent of
the heat units, whereas the average of the same in artificial
gas was 75c. In other words, natural gas appliances on the
market were wasting two-thirds of the gas they burned, and
they advocated the raising of the price of natural gas. In
other words, while they were using three times as much, they
were wasting two-thirds of it.

Really there is very little room for the extension of gas.
If the gas is made a little cheaper, people use a little more for
heating water and a little more for cooking. The people in
all portions of the city today are fairly well supplied with gas
and the only increase that can be expected is the extension
into new territory.

Another factor to be considered, under the present condi­
tions of the Public Utilities arrangement in New Orleans, is
that if the city acquired the gas company and took it out of
the hands of the Public Service Company, the latter becomes
a competitor of gas, through the sale of electricity for heating
purposes. There are on the market now numbers of electri­
cal heating devices which would become strong competitors
of gas, if the electricity were supplied at a low rate. Rapid 
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progress is being made in the development of apparatus for
heating water by electricity. Competition between gas fur­
nished by the city, and electricity furnished by the Public Ser­
vice Co., for heating purposes is a factor which should not be
lost sight of. All boiled down, it doesn’t seem that we could get
gas into New Orleans from Monroe cheaper than at present. With
that in mind and those figures as a basis we have to consider the
desirability of getting natural gas. It does seem an awful shame
that we cannot get natural gas in New Orleans for our use.

Col. Payne: The Department of Conservation has definite
information that a 20-inch pipe line is to be constructed from
the Louisiana gas fields to Texas points which will handle
120,000,000 cubic feet of gas per day. Only one pipe is to be
used for this enormous quantity of gas.

Mr. Garsaud: Would houses now equipped with artificial
gas appliances be able to use the natural gas?

Col. Payne: Yes, if you used the diluted gas.
Mr. Barelli : Doesn’t the big load come from the same re­

servoir ?
Mr. Porter: Largely. Take a cold day, you can’t get

enough gas to cook your breakfast. You must take into consid­
eration that probably not five percent of the houses are equipped
with either system.

Mr. Barelli : What about these plants being equipped with
fuel oil and kerosene, wouldn’t they go to natural gas ?

Mr. Porter: If they could get it cheap enough, not at 75c
or 50c even.

Mr. Barelli : You mean to say that 75c gas would not be
cheaper?

Mr. Porter: That depends on how you want to handle it,
$1.50 oil is equivalent to 28 cents gas.

Col. Payne: I wish to state that a bill along the lines as
represented in this paper, read by me before you, is now being
drawn up by Mr. Maloney, Commissioner of Public Utilities of
the City of New Orleans, to be presented to the Legislature.

Mr. Lanphier: 1 am well acquainted with the Houston, Port
Arthur and Beaumont gas fields and if the City of New Orleans
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has as much vision as they have, we will have natural gas
whether the burners burn it or not.

Mr Lockett (By Letter): I am sorry that it will not be
practicable for me to be present at the reading of the paper
of Mr. Frank T. Payne on the subject of the Natural Gas Situa­
tion as Applied to the City of New Orleans, and to hear the in­
teresting discussion which will, no doubt, take place.

Of course, all of us are concerned in seeing natural gas
brought to New Orleans by reason of the material benefits to
be derived, but I am peculiarly interested by reason of the fact
that several years ago I served on a citizens committee, appoint­
ed by Mayor Behrman, to study the proposition.

I have no special knowledge of this subject. I have never
been connected in any capacity with the production, distribution
or financing of a natural gas project. Such information as I
possess consists only of that which I have gained from reading
reports made by men who have first hand knowledge and such
conclusions as I have reached have been those which appeared
to me to be common sense deductions.

The principle difficulty which has stood in the way of natur­
al gas being brought to New Orleans has been due to the inability
of the public to appreciate the actual value of the gas and the
consequent unwillingness to entertain seriously the idea of pay­
ing such prices as would justify private enterprise in undertak­
ing the work.

The value of natural gas for domestic and industrial purposes
as compared with manufactured gas, coal and oil, is for all prac­
tical purposes in the ratio of the heat units available on com­
bustion.

If manufactured gas has a value of $1.30 when containing
approximately 600 heat units, natural gas, with 1000 heat units,
will be worth $2.17 and any price natural gas might be offered
to the consumers of New Orleans less than $2.17 would mean a
saving to the users.

At the time the question of natural gas from the Houma field
was being considered, by reason of the uncertainty of the sup­
ply, it seemed to me that the company proposing to bring this
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Mr. John II. Dunlap, Secretary of the American Society of Civil
Engineers then gave an interesting address on the “Educational Require*
inents and Development in Engineering Courses.’9

A rising vote of thanks was given to Messrs. Grunsky and Dunlap
and the meeting adjourned to the usual collation.

FRANK A .MUTH, Secretary.

Regular Meeting of the Board of Direction—May 12, 1924.
The meeting was called to order with President Robert in the Chair

and the following members present: Messrs. Moses, Kerr, Barelli, Lan-
phfer, Garsaud and Muth.

The minutes of previous meeting were read and approved and bills
on hand were ordered paid.

The Minutes of the Library Committee for its meeting of April 25th
were read and received.

Several communications were read then the Secretary was instructed
as to replies to be made.

Letter of March 18th from the Editor of the Proceedings was read
and the various features of the two editorials on pages 8 and 10 of the
February issue were covered by action as follows:

(a) Relative to removal of the Library to some other part of
the city, on motion duly seconded, it was voted that no
action be taken on this matter at the present time.

(b) Relative to withdrawal from membership in the Federated
'American Engineering Societies, on motion duly seconded
it was voted that the matter be referred to the Society.

(c) Relative to the discontinuance or change in method of
charging costs of the Annual Smoker, on motion duly sec­
onded it waff voted that no action be taken at this time.

(d) In regard to the Proceedings, it is the earnest desire of
the Board that the Proceedings be continued because it is
one of the most important activities carried on by the
Society.

There being no further business the meeting adjourned.
FRANK A. MUTH, Secretary.

Regular Meeting of the Society—May 12, 1924.
The meeting was called to order about 8:10 p. m., with President

Robert in the Chair, F. A. Muth, Secretary and present 47 members and
guests.

The reading of minutes of previous meeting was dispensed with.
It was with deep regret that the death of Major Frank M. Kerr

was announced and the President appointed a Committee as follows
to prepare Resolutions also an obituary of Major Kerr: Sidney F. Lewis,
Chairman; Geo. W. Lawes and Geo. C. Schoenberger.



170 Proceedings of the Louisiana Engineer^ng Society

It was announced that keys tor the library can be secured from the
Secretary by making a deposit of fifty cents.

Letter from the Secretary and Curator of the State Museum relative
to increased appropriation for the maintenance and repair of the State
Museum was read, and on motion of Mr. Lawes, duly seconded, it was
decided that the State Legislature be informed that it is the sense of the
members of the Louisiana Engineering Society present at this meeting
that the Legislature be asked to realize the obligations of the State to
this Institution and to provide adequate means of support and repairs
for the next two years.

The matter of withdrawal from the F. A. E. S. was brought up and
after some discussion the Secretary. was instructed to call attention of
members on post card notices that at the next meeting the matter will
be discussed and perhaps decided.

The technical exercises of the evening consisted of an interesting
paper by Major Frank T. Payne on “The Natural Gas Situation as
Applied to the City of New Orleans.” The paper was discussed by
several members from the floor and the Secretary read the dis­
cussion of Mr. A. M. Lockett, who could not be present. A rising vote
of thanks was tendered the speaker and the meeting adjourned to the
usual collation.

FRANK A. MUTH, Secretary.
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PROFIT ISLAND
GRAVEL AND SAND

(Sized, Washed and Mixed) (Concrete and Screened)

Also Carry a Complete Line of

Building Materials
Including:

Portland Cement, Plaster, Brick, Lime, Clay
Products, Laths, Finishing Plaster, etc.

J. W. Thompson
708 Commercial Bank Bldg.

(Formerly Hennen Bldg.)

Phones Main 1165-1166 New Orleans, La.

Phone Main 541 913 Girod Street

SHAKSPEARE IRON WORKS
JULIAN M. SWOOP, Proprietor
Machinery Repairs Given Prompt Attention

Grey Iron Castings, Brass Castings
Plantation Sugar Mill Repairs a Specialty

Bl ak smith Work of all Kind
Pattern Making Grate Bars—ordinary or circular

WE WELD ANY PARTS OP BROKEN MACHINERY
PHONE MAIN 541 NEW ORLEANS, LA.
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LESTER F. ALEXANDER, J, L. DICKEY,
M. I«a. Engr. Soc. M. Am. Soc. C. E.
M. S. A. M. E. M. La. Engr. Soc.

M. S- A. M. E.

LESTER Fo ALEXANDER & CO.
CIVIL ENGINEERS and CONTRACTORS

River and Harbor Improvements
River and Gulf Towing

Barges, Derricks and Pile Drivers

830-32-34 Maison Blanche Annex. New Orleans, La.

Phones—Main 4195-1967

TUGS-Boswell, H. H. Colle, Wm. F. Flanders, Panther.,

TULANE UNIVERSITY
OF LOUISIANA

NEW ORLEANS

Located in the choicest residential section of the
South’s leading city, with climatic and other advantages
enjoyed by no other institution of equal rank, offers
superior instruction in standard college courses, and in
Engineering, Law, Medicine, Pharmacy, Dentistry, Art,
Music, Domestic Science, Household Economy, Commerce
and Business Administration. Separate department for
women in the Newcomb College. Extensive laboratories,
many scholarships in under-graduate colleges for men
and women. Board and accommodation in dormitories
at low rates. Twenty-four buildings. Campus of ioo
acres. Full descriptive catalog, or a bulletin of any
college sent free upon application. Address The Regis­
trar, Tulane University, New Orleans, La.
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Telephones Main 1495-1496

Kittredge-Waters Supply Co., Ltd.
Machine Shop

Engineer and Mill Supplies
422-424 Common Street New Orleans

Low Prices—Cash or Terms

CONTRACTORS’ EQUIPMENT
All Sizes from 5 ft. to 22 ft. Gas, Steam or Electric.

Ask about the BOSS High Drum two-bag Mixer.
THE AMERICAN CEMENT MACHINE CO. (Inc.) ".Keokuk, la.

CARRIED IN STOCK BY
OLE K. OLSEN

822 Perdido Street, New Orleans, La. $325 Buys Low Charger

Pavers, Grouters, Building
Mixers, Hoists, Back - Fillers,

Elevators, Pumps, Carts

Gaiennie Company

STEAM HEATING
HOT WATER HEATING
MOIST AIR HEATING
GAS STEAM HEATING
PLUMBING
PLUMBING SUPPLIES

ESTIMATES FURNISHED UPON APPLICATION

Howard Avenue and Baronne Street
Phone Main 4020
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ENGINEERS
We are Official Printers of tlie
Louisiana Engineering Society,
and. make a specialty of the
PRINTING needs of Engineers

Tulane University Press

QUALITY PRINTERS
PHONE WALNUT 82

POWER, ELECTRICAL and
INDUSTRIAL MACHINERY

ELECTRICAL Machinery, Steam Engines, Steam Turbines,
Condensers, Gas Engines, Oil Engines, Hydraulic.Tur­
bines, Pumping Engines, Centrifugal Pumps, Mining

Machinery, Metallurgical Machinery, Crushing Machinery,
Cement Machinery. Flour Mill Machinery, Saw Mill Machinery,
Air Compressors, Air Brakes, Steam and Electric Hoists, Farm
Tractors, Power Transmission Machinery, Perforated Metals,
Timber Preserving Machinery.

Complete Power
Units With Any

Type of
Prime Mover /pHLILD^Ll MotwzaMcsgs. wos. <a. &

Gray Artesian Well Company
Water Supply Contractors

PENSACOLA, FLORIDA
Send your Specifications to us. We Guarantee Water

BACKED BY BOND



Ask Your Friends About

The Concrete Engineer

OLE K. OLSEN

822 PERDIDO STREET

Phone Main 2104. New Orleans.

Geo. J. Glover
General Contractor

Member: American. Society for Testing Materials
Contractors & Dealers Exchange of New Orleans

Whitney-Central Building New Orleans, La.

PHONE MAIN 1276

Office Buildings, Railway Buildings, Manufacturing
Plants, Heavy Masonry, Pile Foundations
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AT YOUR SERVICE
To engineers we offer our services and the services of the manu­

facturers of high-grade equipment whom we represent; some of whom
are as follows:

Babcock & Wilcox Co; Boilersand Superheaters. Worth­
ington Pump & Machinery Corporation; Pumps, Com­
pressors, Oil Engines, Condensers, etc. American Blower
Co; Fans and Blowers and Air Conditioners. Nash Engi­
neering Co; Vacuum and Steam-heating Pumps. Spray
Engineering Co; Spray Cooling Ponds. Frick Co; Refrig­
eration Equipment. Diamond Power Specialty Co; Soot
Blowers. Diamond Rubber Co; Mechanical Rubber Goods.
Robins Conveyer Co; Conveyors and Handling Equipment.
Griscom-Russell Co; Heat Exchange Apparatus. A. M.
Lockett & Co; Oil-Burning Equipment.
Each of these has in its employ engineers who represent the

highest talent in their respective lines; and the engineer whose
client’s requirements call for equipment covered by any of these
lines, can count on the advice of these specialists, as well as that of
our own engineering organization, in selecting proper equipment for
a wide variety of service.

A. M. LOCKETT (SL CO., Ltd.
Contracting Mechanical Engineers and Machinery Merchants

NEW ORLEANS
Houston, Dallas, San Antonio, Texas

JOHN H. MUImIY IRON WORKS
MANUFACTURERS AND CONTRACTORS

Vacuum Pans, Coil and
Calandria

Webre Multiple Effects
Centrifugals and Mixers
Crystalizers, any type
Return Current Juice Heaters

Oil Storage Tanks,

Internally Fired Boilers
High Pressure Boilers

with Steel Casings
Quinn Flat Top Bagasse

Furnaces
Juice and Syrup Tanks
all sizes and shapes

Fitted

Main Office, 643 Magazine St.
New Orleans, La., U. S. A.

Phone Main 160

Boiler and Tank Works
Broad and Perdido Sts.

Phone Main 161

•

Foundry and Machine Works
A. J. Naquin, Manager

Alexandria, La.

Machine Shop, Copper and
Brass Works

Magazine and Girod Sts.



(INC OR P ORATED)

Bunker Coal and Towing
BARGES, LIGHTERS, ETC.

High Grade Coals Competent Tugs
Telephone Main 4429

Main Office: 1322 Whitney-Central Bldg. New Orleans, La.

H. BODENHEIMER SONS
Everything Pertaining to

INSURANCE
810 UNION STREET

Phones Mam 1817-1818 NEW ORLEANS, LA.

SPECIFY
HAVEMEYER BARS
For Your Reinforced Concrete Work.

The Most Efficient and Economical Bar.
Rolled to same weight as plains.

Round—Square—Flat.
“EVERY POUND PULLS.”

PROMPT SHIPMENTS—MILL OR WAREHOUSE

Concrete Steel Company
42 Broadway  NEW YORK

SOUTHERN OFFICE
Birmingham, :: Ala.

OLE K. OLSEN, Sales Agent
New Orleans.
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Hattiesburg Creosoting Co.
Plants at Hattiesburg, Miss, and Slidell, La-

Main Office, Hattiesburg, Miss.

CREOSOTED MATERIAL
—INCLUDING-------

Lumber, Timbers, Piles, Telephone and Telegraph
Poles and Cross-Arms, Paving Blocks,

Cross-Ties, Etc.
CAPACITY, 70,000,000 FEET B. M. PER ANNUM

Facilities for Shipping by Rail or Water

Creosoted Materials Co., Inc.
1403 HIBERNIA BUILDING

Phone Main 3818 New Orleans, La.
------- DEALERS IN-------

Creosoted Materials of All Kinds

Robert W. Hunt Co.
Engineers, Chemists, Metallurgists, Inspectors

Inspection and Tests of Steel and Cement for Bridges, Buildings
and Other Structures. Inspection of Rails and Fastenings.
Creosoted Block, Timber and Ties. Paving Brick and Asphalt.

General Office, Chicago, 2200 Insurance Exchange.
New Orleans. 919 Carondelet Bldg.
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Stanocola Mexican Asphalt
FOR

Sheet Asphalt
Asphaltic Concrete

Brick and Block Filler
Penetration Macadam

Surface Treatment

Standard Oil Co. of Louisiana
NEW ORLEANS

W. HORACE WILLIAMS. J. P. EWIN. PAUL DOULLUT,
Pres, and Gen'l Mir. Secty-Treai. and Vice-Prei.

Managing Engineer

Doullut & Williams Co., Inc.
Engineers and General Contractors

NEW ORLEANS, LA.

CAPITALIZED AT $1,000,000.00

Competent Engineers in charge of Departments covering design
and construction of the following:

Docks, Wharves and Bulkheads of Concrete or Timber.
Industrial Plants, Bridges, Pipe Lines, Levees and Boads.
Electrical and Steam Power Plants, Water Works Systems.

Tugs, Barges, Derricks, Pile Drivers, Dredges, Diving Outfits
for Sale or Charter



CREOSOTED
TIMBERS - PILING
CROSS TIES - POLES

LUMBER - PAVING BLOCKS

AMERICAN GREOSOTING COMPANY
z u

Louisiana Engineers should have
in their files our catalog of Galva­
nized Iron Tanks, Sectional Steel
Towers, All Metal
Sectional Buildings,
Garages, Silos Cul­
vert, Water Tight
Pipe Gate Valves,

Etc.
GJ We are prepared to
submit blueprints and
specifications on the
above or on any kind
of metal buildings.
ASK FOB CATALO G

HARRY BROS. CO. of LA. New Orleans, La.



The Manhattan Rubber Mfg» Co.
HIGH GRADE

MECHANICAL RUBBER GOODS

500 CAMP STREET, :: New Orleans, La.

Mffler Flushtank Siphons GUY R. MOLONY & CO.

Simple, Reliable, Automatic

Also Sewage Disposal
Apparatus, Automatic
Sewage Ejectors, Centri­
fugal Pump Outfits,
Sewer Jointing Com­
pounds.

PACIFIC
FLUSH-TANK CO.
CHICAGO NEW YORK

General Drayage

418 GRAVIER STREET

Phone Main 6281

NEW ORLEANS, LA.
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American Creosote Works
INCORPORATED

CREOSOTED

Cross Arms, Lumber, Paving
Blocks, Piles, Poles, Ties

Private Wharf for Ocean Vend* at NEW ORLEANS, LA.

Capacity 115,000,000 Feet B. M. Per Annum

Branch Planta: o & n
w£d, u“’ NE^ ORLEANS, LA.

COTTON DUCK TARPAULINS TENTS

DISTRIBUTORS FOR

WHITLOCK MANILA ROPE

Brook Tarpaulin Company, Inc.
(ESTABLISHED 1840)

429 Celeste Street* New Orleans, La.
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VALVES
Pipe and Fittings
PIPE—Cast Iron

PIPE—Wrought Steel
PIPE—Wrought Iron

Dixie Mill Supply Co., Inc.
New Orleans
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WOODWARD, WIGHT & CO.
--------------------LIMIT ED--------------------

Largest General Supply House South Since 1867
EXCLUSIVE SOUTHERN SELLING AGENTS FOB

LIDGERWOOD Hoisting Engines, Cableways and Log
Handling Machinery.

HAYWARD Orange Peel and Clam Shell Buckets.
GENERAL ELECTRIC CO. Apparatus and Supplies.
ROEBLING’S Wire Rope.
Heavy Hardware; Mill Supplies; Marine Hard­

ware; Cordage; Elevating, Conveying and
Power Transmitting Machinery.

OPEN DAY AND NIGHT

NEW ORLEANS



SAND GBAVBL

JAHNCKE SERVICE Inc.
NEW ORLEANS

Concrete and Builders* Materials
Dredging

SHELLS CEMENT

COLUMBIAN
IRON WORKS

CHATTANOOGA, TENN.

Manufacturers of

Fire Hydrants, V al ves.
Valve Boxes, Sluice
Gates, Meter Boxes,
Water Works Supplies

New Orleans Representative:
J. S. BARELLI

612 Godchaux Bldg.

COMPLIMENTS

'J'he Anchor Packing Company
418 COMMON STREET

NEW ORLEANS, LA.



What

Engineering

Industry
Owes to
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Where Westinghouse
Blazed the Trail

Steel Industry
Textile Manufacturing
Paper Making
Rubber Industry
Material Handling
Motion Picture Industry
Meat Packing
Railroading
Ship Building
And Others

In 1891 the first electric motor was put to work in a
steel mill. In 1905 the first large rolling mill motor, and
in 1906, the first reversing mill motor were also installed
in steel mills. These motors—all Westinghouse ^Motors
—were history-makers in the steel industry.

Other industries too have profited by Westinghouse
engineering pioneering.

—In the textile industry, individual motor drive
became a reality in 1902, in the Sauguoit Silk Co.,
Philadelphia, Pa.

—In the rubber industry, Westinghouse ideas as
originally applied in 1900, are today the standard method
of application in plants throughout the w’orld.

—In the handling of materials at the world’s great
shipping centers, in the manufacturing of paper, in the
motion picture industry, in coal mining, in meat packing,
railroading, ship building—in fact, in every branch of
human activity can be found progress and profits
traceable directly to the pioneering of Westinghouse
Engineers.

Westinghouse fW
_  _______ _______________ . a -u. JL /Westinghouse^

ELECTRIC
ACHIEVEMENT © OPPORTUNITY
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Facilities for Handling Coal in River, Tug Boats, Tow Boats, Barges
and Modern Coal Colliers

New Orleans Coal and Bisso Towboat Company
W. A. BISSO, President and General Manager

Main Office: 606 United Fruit Company Bldg.
Branch Office; Cor. Walnut and Levee

75 Ton Marine Steel Derrick, Marine Divers, and Flush-Deck Lighters
Telephones: Main 2752, Main 233; Walnut 29, Walnut 20, Walnut 410

Colliers: Uncle Jim, Uncle Bill
Tugs* W. A. Bisso, J. A. Bisso, A. L- Bisso, Barranca, Independent, Captain Bud*

Leo, L. E. Patton, Joe.
New Orleans, La., U. S. A.
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EDITORIAL NOTES AND COMMENT
New Underground Electric Service for New Orleans. Mr.

W. R. Bullard’s paper, published in this issue, gives a very-
interesting technical description of the details of the new under­
ground alternating current system of distribution to be in­
stalled in the business section of the city. It is to replace the
present direct current system of distribution. The outstand­
ing advantages of alternating current for long distance trans­
mission and for distribution for general purposes have long
been recognized and the most intensive use has been made of
the system. For distribution within the business and indus­
trial areas of many cities, however, the Edison three-wire sys­
tem with direct current has been the prevailing method. The
direct current is supplied from conveniently located sub-sta-

171
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tions supplied with rotaries or motor-generator sets. This is
the system now in use in New Orleans, the motor-generator sets
receiving A. C. at 6600 volts through underground feeders.

As pointed out by Mr. Bullard the chief reason for the ex­
tensive use of direct current in metropolitan centers has been
its great reliability, coupled also with the fact that D. C.
motors have in most cases proven to be more adaptable to
the great variety of purposes found in such centers. The A.
C. motor, however, is rapidly being adapted to many of the
uses formerly served only by the D. C. motor, and the new
A. C. system for New Orleans makes use of a low voltage net­
work similar to that of the ordinary D. C. system. This lat­
ter arrangement is made possible by the use of a recently de­
veloped automatic network switch, fully described in the
paper.

The main purpose of this switch is to automatically dis­
connect from the low voltage mains all the transformer banks
which may be connected to a particular high voltage feeder
when that feeder becomes short circuited, thus preventing the
network from feeding back into the short circuit.

Alternating current substations will receive power at 13,-
200 volts where it will be stepped down to 4000 volts 3-phase
4-wire or 2300 volts Y, which will be the distribution voltages
to be further stepped down at the distribution transformer to
the utilization voltages of 110/220 for lighting and 220 volts 3-
phase for power service.

Mr. Bullard claims that the reliability of this new system
will be greater than that of the present D. C. network. The
investment will be approximately half that for the D. C.
system, and the comparative figures for efficiency and econ­
omy are largely in favor of the new A. C. system.

It is estimated that about thirty years will be required for
the completion of the system, making allowance for the future
growth of the business and industrial area of the city.

The Work of the American Engineering Council. The much
debated question as to the withdrawal or continuance of our
connection with-the Federated American Engineering Societies 
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was again before the Louisiana Engineering Society at its
June meeting. This occasion brought us the pleasure of a
visit from Mr. L. W. Wallace, Executive Secretary of. the
Council, who delivered a very interesting address on the
work which the Council has accomplished as well as its plans
for the future.

The Louisiana Engineering Society has always gladly borne
its share of responsibility in any of the larger co-operative
movements for the welfare of the engineer and his profession.
The doubts which have arisen from time to time as to the
advisability of our retaining membership in the Council have
been based on the fact that the annual dues to the same con­
stitute one of the largest items of expense in our annual bud­
get. As it appears to many of our members the Society gets
very little in return. Mr. Wallace’s address, printed in this
issue, explains very clearly both phases of the question, what
the Society may get out of its membership in the Council, and,
what is really the more important of the two, what the Society
may contribute to the general cause.

When a vote was taken at the close of Mr. Wallace’s ad­
dress, it was unanimously in favor of retaining our member­
ship in the Council.

Louisiana State Board of Engineering Examiners. The
Editor recently received a copy of the official report of this
very active and efficient organization. As presently consti­
tuted its officers are Professor B. W. Pegues, President; Mr.
W. B. Robert, Vice-President; Professor Donald Derickson, Sec­
retary; Mr. C. C. Sandoz, Assistant Secretary. These officers
with Mr. Frank II. Waddill and Col. Marcel Garsaud consti­
tute the membership.

The report contains a very important ruling by Attorney-
General A. V. Coco on the interpretation of the state law as
it affects the employment of engineers by Towns, Police Juries
and other legally constituted boards. His opinion is to the
effect that no such board may legally employ an engineer or
surveyor who is not duly registered under the laws.
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There is also a statement of the arrangements for reciprocal
registration with other states, an important step which has re­
cently been taken by the Board.

This is followed by the official list of licensed Civil Engi­
neers and Surveyors entitled to practice in the State of Lou­
isiana. Incidentally this list of names furnishes fine material
for a campaign for new members to the Louisiana Engineering
Society. There are many of them who are not, but who should
be. members of this Society. The Editor has already had this
list carefully cheeked up and furnished the Secretary with the
names of all those who are residents of New Orleans, but are
not members of the Society. Out of a list of nearly 400 li­
censed engineers and surveyors there are 155 who are resi­
dents of New Orleans, over half of whom are not members of
the Louisiana Engineering Society. And in this connection it
is to be remembered that this list includes only civil engineers.

The report further contains a copy of Act No. 242 of the
General Assembly, which is an amendment and re-enactment
of the original act for the regulation of the practice of Civil
Engineering and Surveying.

An Important Note. The report above referred to is pre­
faced by a brief statement from Professor Pegues which is
worthy of the consideration of all engineers interested in the
proper regulation of the practice of their profession. It is
short and to the point and is quoted here with in full:

president’s note.
Since January, 1916, the Louisiana State Board of

Engineering Examiners have maintained offices at
815-17 Audubon Building, New Orleans, where the rec­
ords, information, etc., belonging to the Board are kept
and all business transacted. These records are open to
inspection during business hours and the Board will
be pleased, upon request, to furn’sh such information
as it may have in its files at any time.

The Louisiana State Board of Engineering Exam­
iners is an examining board, but it stands ready to
co-operate with the proper authorities in enforcing
observance of the existing law regulating the prac­
tice of Civil Engineering and Surveying in Louisiana.
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In this respect, the Board requests the active co-oper­
ation of all, especially Civil Engineers, Surveyors, and
State, Parochial and Municipal authorities.

The duty of prosecuting infractions of the law de­
volves upon the District Attorneys of the various par­
ishes, but unless they or this Board are furnished with
concrete information, no action can be taken.

The cause of most frequent complaint to this Board
is that various governmental authorities employ Engi­
neers who have not qualified before this Board. The
question has been raised as to whether said authori­
ties can legally pay money to a man for doing that
which the law makes a misdemeanor. This question
has been answered negatively by the Attorney Gen­
eral in an opinion printed in full on the following
page.

City and town authorities, and their legal advisers,
are frequently taken in by slick-tongued quasi-profes-
sionals, who promise much and deliver little in the
way of professional service, and are led into either
plain violation of the law or devious ways of dodging
it—and that in the face of the Attorney General’s
plain logic.

There is no real reason or excuse for this, because
any competent engineer can register by one of three
ways—by examination, by diploma or by reciprocity.
Should a specialist be required he can be called in
consultation with the City Engineer and is then ex­
empt from registration.

Some cure must be found for this ill. Every regis­
tered engineer who has witnessed violations of this
kind should make a careful study of all data con­
cerning the contract with the city or town, the de­
sign, the construction and costs and report to this
Board in full. With a sufficient knowledge of this
kind a way may be found to put a stop to it. It can
not be done by merely cultivating a grouch.

B. W. Pegues,*
President.

New Orleans, La., April, 1924.



176 Proceedings of the Louisiana Engineering Society

American. Institute to Hold Big Exposition of Inventions.
Contracting and other engineers will be interested in the Ex­
position of Inventions to be held, December 8th to 13th inclu­
sive, 1924, in the famous Engineering Societies Building, New
York City. The American Institute of the City of New York
is handling this display through its Inventors’ Section, with
behind it an experience of ninety-six years in fostering and
portraying American industrial life.

A feature of the Exposition will be exhibits from the lead­
ing American industries showing developments of various ma­
chines, utilities and processing methods. In all fields the in­
genuity of the inventor and the part he has played in the
progress of America will be emphasized.

In this display of American inventions the American In­
stitute will be continuing with a new emphasis almost a cen­
tury’s encouragement of inventors and introduction of their
works to the public. Among inventions now used throughout
the world that were first displayed to the public at earlier All-
American fairs of the Institute are the Morse telegraph, the
Hoe lightening printing press, the McCormick reaper, the
Howe sewing machine, the Bell telephone, the Colt revolver,
the Francis metallic life boat, and many others.

The American Institute also established the first perman­
ent exhibit—an idea later adopted in various industries—where
“machines, models, specimens and drawings” were displayed
to the public. Great annual fairs of the Institute, begun in
1828 and held at such widely known places in their times as
Niblo’s Garden, Castle Garden, Crystal Palace, Palace Garden,
the Academy of Music and Madison Square Garden, in New’
York City, portrayed year after year the advancements in
agriculture, commerce, manufactures, science and the arts until,
with the expansion of the country’s business in the last quarter
century, the idea developed into the more famous world fairs
and national and international industrial expositions under va­
rious auspices and managements.

Arrangements for the display of working models or actual
devices at the Exposition of Inventions can be arranged
through a Committee of the American Institute at 47 West 34th 
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Street, New York City. All proposed displays are subject to
approval by the Institute, it being the desire to show only
those things of sound worth.

A Correction. It appears that the remarks of Mr. Lanphier
in the discussion of Mr. Payne’s papei* on the Natural Gas
Situation in New Orleans were slightly misquoted. What Mr.
Lanphier actually said was:

“I am well acquainted with the people of Houston,
Port Arthur and Beaumont, and if the people of New
Orleans had as much vision as they have, we would
have natural gas whether the present burners burn it
or not.”



OBITUARY.
Duncan Buie.

Whereas, On Thursday, June 5th, Nineteen Hundred and
Twenty-four, the Honorable Dunean Buie, former State High­
way Engineer of Louisiana, former member of the State High­
way Commission, and Member of the Louisiana Engineering
Society, died suddenly in Baton Rouge, Louisiana.

Be it resolved, That the Louisiana Engineering Society be
placed upon record as deeply deploring his being taken away
from our midst while still at the height of his usefulness.
We who have been thrown in close personal contact with him
realize fully the extent of his loss, both to us personally and
to the great work of highway improvement that he had dedi­
cated his life to. He was intimately connected with the State
Highway Department of Louisiana for many years of his life,
and much of the success of that Department is due to his con­
stant and efficient efforts. His death has removed a valued
servant of the State and a gentleman whose friendship was
treasured by a host of friends, who miss him and his kindly
personality.

Be it further resolved, That these resolutions be spread
upon the minutes of the Louisiana Engineering Society, and
a copy sent to his family as an expression of the esteem in
which we held him.

Chas. M. Kerr,
Chairman.

Geo. C. Schoenberger,
Gervais Lombard,

Committee.
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PAPERS AND DISCUSSIONS

ALTERNATING CURRENT UNDERGROUND DISTRIBU­
TION IN NEW ORLEANS.

General. -
By W. R. Bullard,

Assistant Engineer, Electric Bond & Share Company.
Read Before the Society, June 9, 1924.

In - connection with an extensive program of system im­
provement and construction which the New Orleans Public
Service Inc., is now carrying out, it was recently found to be
desirable to completely rehabilitate the underground distribu­
tion system of this company.- Before starting upon this pro­
gram of rehabilitation, however, it was decided that a thor­
ough study of up-to-date practice in underground distribution
should be made and that the selection of a system to form
the basis for the rehabilitation should depend upon this study.
The results of the study indicated that a large economic saving
could be made and service to the customers improved by estab­
lishing a particular type of A-C system in the underground dis­
trict, of New Orleans, and gradually transferring load to this
system, thereby eventually displacing the present D-C system
entirely.

The results of the study have been accepted as a basis for
the future construction program in the underground district,
and it is the purpose of this paper to describe the various feat­
ures of the distribution system which has been adopted, and
to set forth the reasons for which these features were selected.

Brief Description of Present and Proposed Systems.
The underground district of New Orleans is bounded

roughly by Howard Avenue, Esplanade Avenue, North and
South Peters Streets, Saratoga Street, N. Franklin Street and
St. Claude Avenue. The present distribution system of the
New Orleans Public Service Inc., which serves this district,
consists of a network of direct current three wire 120/240 volt
mains supplied in the usual manner by low voltage D-C feeders
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radiating from converting substations. The substations con­
tain motor generator sets which convert. 6600 volt 3 phase A-C
energy to the 120/240 volt D-C supply mentioned above. The
6600 volt supply is obtained from the main generating station
of the company located at Market and South Peters Streets,
this energy being carried.to the substations by 6600 volt under­
ground feeders. Although the generating voltage is now en­
tirely 6600 a portion of the generating station bus will be
changed to 13,200 volts in the near future, all new generators
being purchased for this voltage.

Sfy/. d/mmh orrmwr ac arsrztr.

Fig. 1 shows diagrammatically the various elements of the
present system, and particular attention is called to the large
number of various pieces of apparatus through which the
energy passes before entering the D-C mains.. After leaving
the generating station bus, energy passes into a number of
6600 volt feeders which are supplied with circuit breakers at
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each end. After leaving these feeders, the energy passes to
the substation high tension bus and through more circuit break-
ers, then to the A-C side of the motor generator sets. From
the D-C side of the motor generator sets the energy passes into
the D-C feeders through fuses and disconnecting switches.
D-C junction boxes are located at the points where the feeders
connect to the D-C mains. Fuses are inserted in the termin­
als of the feeders and in the terminals of the mains going in
each direction.

In order to illustrate the differences between the usual type
of A-C distribution and the distribution system which has been
adopted for New Orleans, Fig. 2 has been included. In the

/7A A gagram or row wr e. bao/al
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system shown here we have a A-C substations instead of the
D-C substations shown in Fig. 1, and these substations are of
course used to transform the energy from the generating sta­
tion voltage to the distribution voltage which may be, for in­
stance, 4000 volt 3 phase 4 wire. From the station out to the
low voltage mains the system shown in Fig. 2 is known as the
radial system of distribution. 4000 volt 3 phase feeders extend
from the substation to the various centers of distribution in
the district served. From these centers, branches of the 4000
volt circuits radiate in different directions in much the same
manner that the branches of the tree radiate from the trunk.
At the terminals of the various branches and also distributed
along the branches are distribution transformers which serve
to step down the voltage from 4000 delta or 2300 Y to the
utilization voltage of 110/220 in case of lighting service and
220 volts 3 phase in ease of power service. Separate low volt­
age mains are used for powei* and lighting service. Junc­
tion boxes are used at various points in the branches of the
4000 volt cable as well as at various points in the power and
lighting mains. Distribution transformer banks are fused on
both the primary and secondary sides. It will be noted that
this system has just about the same complications as regards
the system of protection and number of pieces of apparatus as
the D-C system described above.

Fig. 3 shows diagrammatically the A-C system which will be
installed in the underground district of New Orleans. In com­
paring this system with those of Figs. 1 and 2 the first striking
difference which will be noted is the extreme simplicity of
the system shown in Fig. 3. Substations of whatever kind
have been eliminated. One set of low voltage mains is used.
Junction boxes of all kinds have been eliminated, and only one
step of transformation is interposed between the generating
station bus and the low voltage mains.

The A-C Low Voltage Distribution Network.
The present D-C system of the New Orleans Public Service,

Inc., does not differ greatly from the distribution systems which
serve the underground districts of other large cities. In fact,
for many years this type of system has been considered as the
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standard system for serving large business districts. The
question which will be immediately asked is, “Why has not
A-C distribution come into more general use in business cen­
ters if large economic savings can be effected thereby?” There
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are a number of answers to this question. For instance, up to
within the past year or two A-C elevators have not been avail­
able for the high speed service necessary for business districts.
D-C motors used for other purposes have in certain cases proved
to be more satisfactory than A-C motors. There are a number
of minor considerations of this kind which enter into the prob­
lem. However, the chief reason for the consistent use of D-C
distribution in metropolitan centers has been the matter of re­
liability. A D-C network served by a large number of low
voltage feeders offers a means of obtaining a high degree of
reliability of service, since the loss of any one feeder, or per­
haps of even a substation, does not necessarily mean a service
interruption, because the network in this ease will continue to
be served by the remaining substations and the remaining D-C
feeders. Coupled with this is the possibility of utilizing on
such a system standby storage batteries which can be called
upon to supply the load even in case of complete shut-down
of the generating station.

During past years it has not been considered feasible to
interconnect the low voltage mains of an A-C system so as to
form a network similar to the D-C network mentioned above.
The reason for this is to be found in the use of the high voltage
cable between the substation and the distribution transformers.
A short circuit on this cable can usually not be burned off as
can a low voltage short circuit, and furthermore the higher
voltage means large capacity. A high voltage cable. failure
will result in short circuit current being fed into it from a
large number of points in the network, thereby making selective
fuse action very difficult.

Referring again to Fig. 3 the New Orleans A-C system over­
comes the above mentioned difficulties and utilizes a low volt­
age network similar to the ordinary D-C network. The par­
ticular piece of apparatus which makes this arrangement pos­
sible has just recently been developed and is called the auto­
matic network switch. One of these switches is inserted be-.
tween the secondary terminals of each transformer bank and
the low voltage mains. The main purpose of these switches is
to disconnect from the low voltage mains all the transformer 
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banks served by any particular high voltage feeder when that
high voltage feeder becomes short circuited. There are other
features made possible by these switches, which will be ex­
plained in the following:

Each switch is controlled by simple induction type relays
which cause the switch to open upon a flow of energy in the
reverse direction—that is, in the direction from the low volt­
age mains toward the transformer. However, when the switch
is open, it is still subject to automatic control in that as soon
as the trouble is cleared and voltage is restored to the faulty
feeder the switch will automatically reclose. It will not close,
however, if the cables have become twisted in repairing the
fault or if the voltage of the transformer after its having been
made alive, is not of the proper amount to feed energy into the
network. The relays which control the switch are furthermore
so sensitive to the reversal of the energy flow that they will
cause the switch to open when the high voltage feeder has been
de-energized, causing the low voltage mains to supply the mag­
netizing losses of the distribution transformer. This feature
enables the station operator to disconnect a number of distri­
bution transformers from the line at light load periods merely
by opening the station circuit breaker of one or more high ten­
sion feeders. This results in reducing the over-all iron losses
of the distribution transformers. When the load increases
all that is necessary in order to put the disconnected trans­
formers in service is to close the station circuit breaker and
adjust the voltage to the proper amount.

Fig. 4 is a wiring diagram of a single phase network switch.
This switch is solenoid operated. A no voltage relay is used
to complete the closing coil circuit of the switch in the closing
operation. The main contacts are broken in air, these contacts
being equipped with arcing tips as is usually the case with
air break switches.

The “brains” of the switch, so to speak, are contained in
the two master relays. These are of the induction type very
similar in operation to the ordinary watt hour meter. Each
relay contains a potential coil and a current coil. A part of
the main line current passes through the latter when the switch
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is closed and this controls the opening operation, depending
upon whether the line current is flowing into the network or in
the reverse direction. In addition to the current coils, there
is a set of so-called “phasing coils” in each relay. These coils
control the operation when the switch is open, being connected
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across the open contacts of the switch. The operation in this
ease depends upon whether the transformer voltage is more or
less than the network voltage and also upon whether the phase
relations are correct. The function of the so-called holding
coils in each relay is to give the relay a slightly additional
closing torque after the contacts have closed, thereby giving
positive action to the relay and preventing the contacts from
again opening until there is actually a small amount of cur­
rent in the reverse direction in the current coils. The opera­
tion can be described briefly as follows:

Assume the switch closed and the transformer normally
feeding energy into the low voltage network. Under these
conditions the contacts of the reverse energy or master relays
will be closed, making the no voltage relay alive. This relay
will in turn complete the circuit of the closing coil of the switch
which will hold the switch closed.

Now the occurrence of a short circuit or an open circuit on
the primary mains will cause a reversal of energy flow in the
main circuit and a corresponding reversal of relay torque,
causing the relay contacts to open. This will open circuit the
coils of the no voltage relay, causing the contacts of the lat­
ter to open. The switch itself will then open.

As soon as the main circuit is opened the phasing circuits
of the master relays will be excited with one-half full line
voltage. This is due to the fact that the impedence of the
distribution transformer on open circuit is much less than
that of the phasing circuit, thereby giving approximately zero
voltage across the transformer terminals. • The action of the
phasing coils under these conditions is to produce a torque
in the master relay, tending to keep contacts open.

As soon as the trouble has been cleared and normal voltage
has been restored to the primary mains, the phasing circuits
will be excited with a slight amount of voltage in the opposite
direction tending to close the relay contact, thereby energizing
the no voltage relay. The contacts of this relay will complete
the closing coil circuit of the switch causing the switch to close.
This latter cycle of operations, however, will not take place
unless the voltage of the primary mains is of the proper ’phase
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relation and. slightly above normal in magnitude. If the
phases are crossed or if the voltage of the primary mains is of
an amount equal to or less than the corresponding voltage in
the secondary network, the contacts of the master relay will
remain open and the switch will therefore also remain open.

Sensitivity of the relays for the opening operation is se­
cured by the use of reactive shunts to supply current to the
current coils. These are nothing more than bundles of iron
laminations stacked up on copper bars. The reactance of
these shunts decreases as the line current increases due to
saturation of the iron, and the current through the relay is,
therefore, much greater in proportion at low values of line
current than it is at high values. The same effect is secured in
the phasing circuits by the use of a tungsten lamp in series
with each of these circuits. The resistance of the tungsten
lamp is from ten to twelve times as much hot as it is when the
filament is cold, thereby insuring larger proportionate values
of current through the circuit at low voltages than at high
voltages.

For simplicity in the above description it has been assumed
that the closing coil remains energized while the switch is in
the closed position. Actually there is a mechanism coupled
with the motion of the main contacts of the switch which opens
the closing coil circuit after the switch is closed. The main
contacts are then held closed by a mechanical latch, which is
tripped by the dropping of the no voltage relay core in the
opening operation of the switch.

The above description applies to a network switch designed
for single phase operation and equipped with only two relays.
The switch which will be used in New Orleans will be entirely
similar except that there will be three relays instead of two,
one relay being used for each live conductor of the 3 phase
4 wire circuit.

Each network switch will be equipped with low voltage
fuses of a capacity some three or four times the full load cur­
rent rating of the distribution transformers. In case of the
failure of any switch to operate when a high voltage short
circuit occurs, these fuses will blow and disconnect the faulty 
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unit from the network. These fuses will be the only ones used
in the whole system.

Experience has shown that in large interconnected low volt­
age networks, either D-C or A-C, a short circuit will clear it­
self in nearly every case by burning off the conductors at the
point of contact. However, in case a short circuit should oc­
cur which will not burn itself clear, the fuses in the network

Fig. 5 Photograph of Automatic Network Switch
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switches nearest the fault will blow, while those in the other
switches will remain intact, thereby maintaining service on
the greater portion of the network until the fault can be cleared
by cutting the cables. This feature is entirely similar to the
present practice in certain large D-C systems.

Fig. 5 is a photograph of one of the network switches in an
early stage of development. The two master relays will be
seen on the left of the panel, and the operating mechanism of
the switch in the center and the main switch contacts to the
right. For use in New Orleans these switches will be equipped
with watertight metal covers or cases.

The development of a low voltage multiple feed A-C net­
work has involved a number of problems besides that of the
arrangement of protective apparatus described above. Not the
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least important of these is the matter of operating automatic
induction regulators, having line drop compensation, in pa­
rallel on the network system. The operation of regulators
under these conditions can be made stable only if some method
of cross compensation similar to cross compounding of D-C
generators be used. Otherwise under certain conditions one
regulator may have a tendency to raise its voltage up to the
maximum possible point and another at the same time lower
its voltage to the lowest point, thereby causing a large amount
of circulating current.
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Fig. 6 shows the method of cross compensation which will
probably be used in New Orleans. This method consists sim­
ply of taking the line current from one high tension feeder
and using it to compensate the control voltage of the adjacent
feeder. Small automatic switches have to he provided for re­
arranging the current circuits when one of the main feeders
is cut out of service and these switches will be seen at the lower
part of the figure.

Still another feature of the low voltage network arrange­
ment in the New Orleans system will be the use of a large
amount of internal reactance in individual distribution trans­
formers. In Fig. 4 reactance coils were shown external to
the transformer but this arrangement refers to an earlier in­
stallation in New York where a large number of standard trans­
formers were available and had to be used. The effect of
the high transformer reactance is to distribute the network
load very nearly equally between the various distributions
transformers regardless of where the load may actually be
located on the low voltage mains. Fig. 7 will illustrate this
effect. Two cases are shown, one where distribution trans­
formers have normal reactance and the other where they have
10% reactance, the load being the same and being located at
the same point in each case. It will be noted that the trans­
former which is located some distance from the load takes a
much larger proportion of this load when the high reactance
is used. Saying this a little differently, if the impedence of
the transformers is high in comparison with the impedence of
the low voltage mains, the low voltage mains will have little
effect in determining the distribution load between the trans­
formers, whereas if the impedence of the low voltage mains
is large in comparison with that of the transformers the re­
verse will be true. This is an important feature of the net­
work system since one of the savings that can be secured by
the use of the network is a reduction in transformer capacity
due to taking advantage of the diversity factor. Since the
load is continually shifting from one point to another in the
network it is necessary to provide sufficient transformer cap­
acity in each bank to take care of the maximum load that may
be concentrated at any particular point. But when the load



192 Proceedings of the Louisiana Engineering Society
60

0 X
tf 

ha
d 6 OO/Mf Uod



A. C. Underground Distribution in New Orleans. 193

is well distributed between the various banks, regardless of
its location in the network, the capacity of each bank can be
considerably reduced.

The above features of the A-C network system have all been
tried out in actual service in a distribution system which serves
an important district in Manhattan, New York City. This
latter installation was placed in service in April, 1922.

13,200 Volt Primary.
• One of the chief features of the New Orleans system is the

elimination of all distribution substations. This is made possi­
ble by the use of 13,200 volt distribution transformers, these
being served directly from the generating station over under­
ground cable. The use of this system is really made possible by
the adoption of the low voltage multiple feed network, the rea­
sons being as follows: First,—if it were not for the use of the
network (that is, if a straight radial system were used) the
higher voltage would involve such large blocks of power feed­
ing from each individual feeder that a short circuit on one of
these feeders would mean an interruption of service to an ex­
ceedingly large number of customers, thus tending to make this
system impracticable. There of course will be no interruption
under such circumstances in the case of the network system.
Second, at the present time there is no fusing andsectionalizing
apparatus available on the market for use in such high voltage
underground distribution systems. The use of the network sys­
tem eliminates the necessity of using fuses and sectionalizing
equipment, since it makes possible the de-energizing of any par­
ticular feeder; when work is to be done, without interrupting
service. Furthermore in this ease it is not necessary to clear
the transformer from a feeder in case of short circuit. The
whole feeder may be disconnected from the bus in such cases
without inconvenience to the’ customer. Simplicity is the key­
note of the New Orleans system, and by referring to Figs. 2
and 3 it can easily be seen what the use of 13 kv. primary
means in accomplishing the desired result.

3-Phase,  4-Wire, 115/200 Volt Distribution.
Not the least important feature of the New Orleans system

is the elimination of one of the two sets of low voltage mains 
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and corresponding distribution transformers which are ordin­
arily used for serving power and lighting loads separately.
In the New Orleans system both power and lighting loads will
be served from the same set of low voltage mains and from
the same set of distribution transformers. Fig. 8 is a diagram­
matical sketch of this arrangement. Distribution transformers
are connected delta on the primary side and Y on the sec­
ondary side, the voltage of transformation being 13,200 to 115.

M»f»r

■ Etg.6 3 PHASE 4 WlffE 5EAV/CE

Simple 2 wire lighting services will be fed from any one
of the live conductors and neutral; 3 wire lighting service will
be fed from two live conductors and neutral; 3 wire power ser­
vice will be fed from the three live conductors. In the first
case the meter is a simple 2 wire 115 volt unit. In the second
ease a simple polyphase meter with 115 volts on each element
is used, and in the third case a polyphase meter with 200 volts
on each element is used. In case power and lighting are to be
taken from the same meter, a 3 phase 4 wire meter as shown
in the sketch will be used.

The first question that is usually asked in connection with
this system is, “How can the customers get motors to operate
on the 3 phase 200 volt system?” The answer is simple. In
the majority of cases standard 220 volt motors will operate on
the lower voltage without difficulty. The effect of the low
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voltage is to somewhat reduce the rating of the motor, and in
the majority of cases will have no deleterious effect since ithas
been found in practice that the majority of A-C motors in
service at present are underloaded. In fact, generally speak­
ing, unless the motor is heavily loaded, the low voltage will
actually have a beneficial effect by increasing the power factor
and in some cases even increasing the efficiency. However,
where it is desired to load the motor right up to its nominal
rating, motors designed for 200 volt operation can be obtained
without great difficulty since the change only involves the
winding of the motor and not the frame, punchings, etc.

Aside from the above, it is to be expected that a few cases
may be encountered where an existing motor designed’for 220
volt operation will not operate satisfactorily on the new system.
Such cases can be taken care of by simply installing a small
auto transformer at the customer’s service to step up the volt­
age to the proper amount.

Another fear that is sometimes expressed with regard to
combining power and lighting load on the same low voltage
mains is that flickering of lights may be caused by the starting
current of motors. No difficulty is expected from this source
in the New Orleans system due to the liberal amount of copper.
planned for use in the low voltage mains, and due to the fact
that interconnecting the various distribution transformers will
tend to stiffen up the system and hold the voltage of the mains
constant.

The above comments with regard to 3 phase 4 wire low
voltage service are all borne out by actual operating experi­
ence with a large existing distribution system exactly similar
to the above, except for the automatic features of the net­
work. The system which is referred to here has been in service
some eleven years.

Transformer Manholes.
Wherever possible, transformer vaults, which are to con­

tain the 13,200 volt distribution transformers and the network
switches, will be located in the basements of large buildings.
Unfortunately, however, there are comparatively few buildings
in New Orleans which have basements and it will therefore
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be necessary to house the greater majority of transformer in­
stallation in manholes underneath the street. Fig. 9 shows
plan and profile of the type of transformer manhole which
will be used. Provisions will be made in the arrangement
of the apparatus to eventually divide the manhole into two
compartments if this is found to be desirable. One compart­
ment will then contain the transformers and the other will
contain the network switch. The purpose of the partition in
this case will be to protect the network switch and outgoing
cables from damage in case of transformer fire, so that in
case of .transformer trouble the conditions will not be such
as to prevent the protective switch from functioning or such
that the trouble will not be communicated to the outgoing net­
work cables. Two openings in the roof will be necessary, if
this partition is ever installed and provision will be made for
this in construction at the start.

Each of these transformer manholes will eventually be rer
quired to house three 100 kva. transformers. In a northern
climate it would hardly be necessary to provide any great
amount of ventilation for a transformer manhole of this size,
but in this climate it has been considered advisable to play
safe and provide ample ventilation. In the proposed method
of ventilation, as shown in Fig. 9, two rectangular ventilating
ducts, one entering the manhole near the top and the other
near the bottom, will be carried from the transformer man­
hole over to the sidewalk, and gratings placed in the sidewalk
over the openings.

The depth of the manholes will be such that in a number
of cases it will be impracticable to use natural drainage into
the sewer. In such cases a small sump pump controlled by a

. float switch will probably be used. This pump is shown in
the drawings.

Fig. 10 is an exploded view of the completed manhole show­
ing the arrangement of apparatus and the racking of cables
on the walls. Nothing could illustrate the simplicity of the
system better than this drawing. The primary cables (shown
in light lines) enter the manhole from one end and rack around
one side of the manhole entering the transformers at the other
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end. Secondary cables leaving the transformers rack around
the opposite side of the manhole then pass through the network
switch and finally leave the manhole by the same end through
which the primary cables enter.

Advantages of the New System.
As previously mentioned, one of the chief advantages of

the system is the matter of reliability. This feature is due to
the simplicity of the system and to the special provisions which
have been made for clearing high voltage short circuits. It is
expected that the reliability of this system will be greater
than that of the present D-C network. This is of course an
advantage which applies to the customer more than to the cen­
tral station company. However, the latter will also secure
a number of advantages from the use of the system, some of
which may be easily understood by referring to Fig. 11. This
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is a table showing a comparison of costs and efficiencies of
several different types of distribution systems which have
been considered for use in the underground district of New
Orleans. There are five systems included in this table. The
first is that which we have just described—namely, the 13,200
volt interconnected network system. The second is a 13,200
volt system without the network feature. The third is the
familiar 4,000 volt 3 phase 4 wire system with the network 
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feature added. The fourth is the usual radial type of 3 phase
4 wire system, and the fifth is the present D-C system except
that in this system the D-C would be retained only in the main
business portion of the district, the outlying portions being
served by the 4,000 volt radial A-C system. It will be seen
from this table that the 13,000 volt network system is the most
economical of all, both as regards first cost, annual operating
charges, and efficiency. The investment for this system, for
instance, will be approximately half of that for the D-C system,
and this is in spite of the fact that the D-C system has the ad­
vantage of the present existence of a complete network of
low voltage mains in the underground district. That is, for
the A-C systems, it was assumed that a complete new set of
mains would have to be installed whereas this cost was not
considered in figuring the cost of the D-C system. Comparing
the efficiencies of the 13,000 volt A-C system with those of
the D-C system, a large difference will be noted in favor of
the A-C service. The figures showing the total annual charges
include fixed charges on investment, charges for the losses in
the different systems and operating charges such as substa­
tion operators salaries, etc. These figures are the best criterion
which can be set up as to economy, and here again it will be
noted at once that the cost of A-C service is sufficiently below
that of the D-C service as to provide a substantial saving.
These figures, of course, represent only the distribution cost
from the generating station bus to the customers’ service later­
als and do not include the cost of generation, metering, etc.

In conclusion it may be well to add a few figures as to the
sizes and capacities of the various pieces of apparatus and
cables which will make up the system. The plans contemplate
three 100 kva. transformers in each transformer vault as the
maximum. At the beginning, three .50 kva. transformers will
be used in some eases, and three 25 kva. units in other cases.
The network switches will be designed to correspond with the
current output of the transformers. That is, the switches for
25, 50 and 100 kva. transformers will be of 250,500 and 1000
ampere capacity respectively. The main 13,000 volt feeders
from the generating station to the edge of the underground
district will consist of 3 conductoi* cable, the size of the eon- 
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ductors being 4/0 AWG. Regulators at the generating sta­
tion will be of 150 ampere capacity, three single phase regula­
tors being installed in each feeder. From the edge of the
underground district the 13,000 volt feeders will branch out in
various directions, the cable used in this case being single con­
ductor 2/0 for the trunk lines, and No. 3 for the short laterals.
One conduit will be used to contain all three of the single con­
ductor cables, forming any one branch. The cable connecting
the transformers with the low voltage mains will consist of
single conductor 1,000,000 cm. cable. The cable for the low
voltage mains will be 500,000 cm. single conductor for the
uptown section and 4/0 AWG. for the French Quarter. The
neutral will be the same size as the live conductors in each
case.

Discussion.
The President : Gentlemen, you have heard the paper,

which I am sure is one of the most technical, and one of the
most explanatory that we have had here in a long while. Is
there anyone who feels that he would like to discuss it or to ask
any questions ?

Professor Anderson : I would like to ask a question, which
was probably brought out in the reading of the paper, but which
I did not hear on account of coming in late. Just what portion
of the city is this new system to cover? Is it to cover simply
that portion which is now D. C., or the whole of the present A. C.
system, as well as the D. C. system ?

Mr. Bullard: It is to cover only the underground district,
from Esplanade to Howard Avenue.

Professor Anderson : The remaining part will be operated
as now?

Mr. Bullard: Yes.
Professor Robert : Is it contemplated to start the new sys­

tem in the city at once?
Mr. Bullard: Yes, the appartus has been already ordered;

it has not been installed yet.
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Professor Robert: Why then has the Public Service gone
to .the expense very recently of installing some brand new D. C.
sub-stations.

Mr. Bullare: You see, we have to take care of the customers
until we can get this system into operation. I wouldn’t be sur­
prised if we would have to install some more D. C. equipment
even after the new system gets into operation. Of course, we
hope we won’t have to go into that very deeply.

A Member: I would like to ask how many transformer man­
holes will be located in one block?

Mr. Bullard: Most of my calculations are based on a ten-
year period of growth and at the end of that period they will
be located one at each corner in the main portion of the district,
that is a bank of 00 100-K. V. transformers.

A Member: That would mean that you would feed only half
a block in any direction by low voltage mains?

Mr. Bullard: Yes. Of course, there will be fewer trans­
formers at the start than later when the load has had a chance
to grow.

Mr. Barelli : When the system is changed from D. C. to A.
C. will the consumer be expected to sell his old motors and pur­
chase new ones, or will the Public Service Company take care
of that?

Mr. Bullard : That is a matter of policy. My work is prac­
tically all technical, but we have had a great many discussions
on that subject, and I have no doubt that the company will in­
convenience the customers as little as possible. I have no doubt
that, in most cases, the motors will be replaced where they are
existing. At the present we will probably try to prevent any new
motors coming into the district. Of course this is based on a long
period of time. The whole system will not be changed over im­
mediately. According to my calculations it may take about
thirty years to do it. That is in ten years we figure on taking
up only one-third of the existing load. Getting one-third in in
ten years, if we can actually go that fast, we might have the
whole system changed over in thirty years. At any rate I feel
sure that the company will take care of its customers.
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Mr. Barelli : The present motors would probably be obso­
lete by that time.

Mr. Bullard: Yes.
Professor Anderson : You mentioned a point that I want to

bring up as a matter of information. Did I understand you
to say that this system had been tried out in some portion of
New York City?

Mr. Bullard: This system is a combination of the novel
features of several different systems that are in actual opera­
tion now. The network system is in operation in New York.
It doesn’t have exactly this voltage and this arrangement. I
have spent a good deal of time working out that system. The
115-200 volt system is in operation in Memphis, Tennessee, and
has been about eleven years. There is only one other high volt­
age system in the country, and that is in San Francisco. "When
we were going into the proposition, I made a trip all the way
around the outer edge of the country, and visited some of these
places and looked over the features that we are now preparing
to use here.

Professor Anderson : In that same connection, there is
another question. Is there any extensive use of high speed ele­
vators where this A. C. system is in operation?

Mr. Bullard: Yes. and they have proven entirely satisfac­
tory. There is one in Toledo. In that case, the elevator motor
is connected directly to the supply, in other words, an A. C.
motor is used. A number of engineers from all over the coun­
try have visited it, because it is one of the first of the kind.
It has proven entirely satisfactory, and the speed is equal to
that of some of the highest speed elevators in the country. The
Westinghouse Company is putting out a different type A. C.
elevator, in that ease getting the A. C. supply from a motor gen­
erator set. This is really very little more expensive than an
A. C. elevator. The control is a field control, that is the gener­
ator field resistance controls the voltage to the motor and the
usual large control resistances are eliminated.

Professor Anderson : What will you do in ease a customer
needs D. C. only? Will he have to buy a motor generator?
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Mb. Bullard: I can’t answer that off-hand. That is a mat­
ter to be worked out in a number of years. I think I can say
that the customer won’t suffer any particular inconvenience
because of the new system. In fact I think they will be very
well pleased with it.

Professor Robert : Is the A. C. motor a three-phase induc­
tion motor directly connected to the elevator gear?

Mr. Bullard: Yes.
jMr. Mann : Will it take thirty years to complete the system?
Mr. Bullard: The plan is to install complete A. C. mains

paralleling the D. C. mains. They will be extended all over the
district, probably not this year, or next year, but within two or
three years they will be extended all over the district. Then,
when new buildings are put up they will be connected to the
A. C. system, instead of the D. C.

3£r. Mann : The streets, therefore, would have to be torn up
for a period of thirty years?

Mr. Bullard: I didn’t get your question at first. That
That can be answered best in this way. You actually will have
to tear up the streets more if you keep the present D. C. system
than if you take A. C., because the D. C. system requires a
large number of feeders, and this system requires only six
feeders in ten years; that is in comparison to perhaps 100 D.
C. feeders. As long as you have the D. C. system and allow
it to grow you will be tearing up the streets.

Professor Gregory: Mr. President, I move a rising vote
of thanks to Mr. Bullard for his very instructive paper.

The motion was duly seconded and carried unanimously.



THE WORK OF THE AMERICAN ENGINEERING
COUNCIL.

An Address Delivered Before the Society, June 9, 1924.
By L. W. Wallace, Executive Secretary, „

Mr. President and Fellow Engineers:
I came all tile way from Washington to talk to you tonight

about American Engineering Council. I came because of my
conviction, and that of my associates in American Engineer­
ing Council, that the task which Council has undertaken in
the name of the engineers of the United States is one of the
greatest and most important movements ever started in this
country by the engineering profession; a movement that prom­
ises a good deal for the prestige and influence of the profession
as such, and a movement that promises a great deal for the peo­
ple of the United States. The engineers of this country formed
American Engineering Council in order to have an agency
through which they might bring to bear upon national ques­
tions of an engineering aspect the experience, knowledge,
and point of view of the engineers of the United States. And
it has been my observation, gentlemen, for a number of years,
and especially the last three, since I have been Executive Sec­
retary of this organization, that there are very few questions
of great moment which come before the Executive and Legis­
lative branches of our Federal Government, but what are
charged with engineering aspects. Furthermore, it has been
my observation that there are very few questions of this mod­
ern day which come beforei the executive and legislative
branches of the State government or even before our city
government that are of real moment to the people of the State,
or of the City, but what are charged with engineering aspects.

This subject which you have before you tonight, so ably
presented by Mr. Bullard, is a matter of great importance to
the people of New Orleans, and consequently is a matter to
which the administrative part of your city must give considera­
tion.

203
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Furthermore, your President tonight has referred to your
participation in an effort being made in New Orleans to re­
vise the city’s building code, an extremely important civic
question from the standpoint of economy, from the standpoint
of social development, and from the standpoint of well being
of the people of New Orleans.

So, if you will analyze the questions that come before your
city government, your State government and your national
government, you will find, as I have stated, that there are very
few questions of real moment but what are charged with engi­
neering aspects. If that be true, gentlemen, and I am just
as convinced of it as I know that I am standing before you,
then, what body of men in the United States is in a better
position to advise intelligently regarding the solution of these
questions than the engineers, the members of this great tech­
nical profession?

And furthermore, gentlemen, what body of citizens in the
United States is under greater obligations to make their
thoughts known concerning these complex and trying ques-
•tions than are the engineers of the United States?

American Engineering Council was formed in order that
the engineering profession might have an agency through which
it could contribute to the solution of these national questions of
an engineering aspect, the thought and experience and train­
ings of the engineering profession.

Let me say to you that American Engineering Council has,
at all times, refrained from giving any time or thought, or de­
voting any effort to questions about which we, as engineers, could
not speak from our own experience and training. The problem
has not been one to find something to do. The problem has
been to select wisely from the many things that have come up
that which we might do, and to select those upon which we
are in a position to act wisely and beneficially to all concerned.

Time will not permit me to give you many examples of the
things we have been doing, and are doing, so I wish you to
bear clearly in mind that I am going to give you only a per­
spective. I have not time to give you detailed plans and speci­
fications, but I do hope that the illustrations I shall give you 
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will be sufficient to show you that American Engineering Coun­
cil has a real mission to perform, and that, in its short life of
three years, it has accomplished something worth while in
the name of the engineering profession.

As I have said before, the purpose of the organization is
to be an agency through which the engineering profession may
render an essential public service. I wish you to understand
that American Engineering Council was not formed, and it
is not functioning, for the purpose of benefitting you and me
as individual engineers; it is not functioning for the purpose
of benefitting the engineering profession directly as such; but
it is a public service organization, if you please, an agency
through which we. as engineers, hope to discharge some of
our responsibilities as highly trained and experienced citizens
of the United States, and only to the degree that we meet the
test of rendering an assential public service, and that directly,
will the influence and the prestige of the profession be broad­
ened and' enhanced, and then only in an indirect way, will you
and I as individuals benefit by the efforts we are making.

Let us turn for a few moments, and look at some of the
things American Engineering Council has been doing, and is
doing. We come first to the engineering society. The mem­
bers of the American Engineering Council are engineering
societies. Council is constantly rendering service to those
organizations by securing speakers for them, by securing in­
formation for them from the several technical departments
of the Federal Government at Washington, by making appoint­
ments for individual engineers that come to Washington for
one purpose or another. In other words, we do a great deal
of valuable investigation work which means a great deal to
local and state societies such as you are. We have secured
prominent men to appear at their annual banquets and talk.

In the matter of national legislation. Take for instance
the Patent Office, a. bureau in which the engineers of this coun­
try have a direct interest because a great many of the patents
are the inventions of engineers. A number of engineers are
interested in agriculture and in industry, and the very back­
bone of both of these industries in the United States is the 
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patent system. Something over two years ago, through our
Patents Committee we came to the realization that the Patent
Office was very much undermanned, that it did not have a
sufficient number of competent examiners, and that it wasn’t
offering them sufficient compensation to hold them. About
the time a young college man became a competent assistant
examiner, some corporation would come along and take him
over. The Committee became very active and, as a result,
about two years ago a Patent Office relief bill was passed,
which took care of that situation to some degree. Take the
situation as it is tonight. The Patent Office is tremendously
undermanned. If you pass through the building in which
the Patent Office is housed you will, find that the aisles, pass­
ageways, corridors and cellar are crowded with file cases rough­
ly made out of rough lumber, a perfect fire trap. Further­
more, four patent examiners have a little room, screened off
in what was formerly the lobby of that building. Those pat­
ent examiners, to do competent work, need to have before
them books and desks, and they need working space where
they may concentrate to do the work they are doing. ‘ Lawyers
and engineers come in there to consult with them. How can
those poor patent examiners do effective and safe work, work­
ing under those conditions? They cannot do it, and I do not
wonder, gentlemen, that we are having so much patent legis­
lation in our legal procedure regarding infringements of pat­
ents in the United States. If a fire started in that Bureau,
nothing could save it. Think of the chaos in working indus­
tries and agriculture if the Patent Office records should burn
up. So we are very active at present trying to secure appro­
priations to house the Patents Office adequately and securely.

Classification, and Compensation of Government Employees.
You remember in the Congress just previous to the present

one there was a bill pending in both Houses known as the
Sterling-Lehlbach Bill which provided for reclassification of
and more adequate compensation for government employees.
American Engineering Council was very active in securing
the passage of that bill. In the closing hours of that session
of Congress that kind of legislation had been stopped. Be­
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tween eleven and twelve o’clock of the day that Congress ad­
journed last March, a committee of American Engineering
Council, knowing that the conferees of the Senate and the
House had. not met to discuss* the bill sought to secure the
passage of the bill.

Through the efforts of the Committee of Council, the con­
ferees of the Senate and House met and came to an agree­
ment relating to the provisions of the bill, including one which
made it effective July 1, 1924. The bill passed both Houses

•of Congress and was signed by the President.
There has been some trouble in carrying out the provisions

of the Sterling-Lehlbach bill. You will recall a Personnel
Classification Board was appointed, and, in some respects,
the Board has not adhered to the intent and purpose of that
bill. I am sure, before that thing is settled, the government
employees, both in the District of Columbia and in the field,
will be able to work under much better conditions than have
ever existed in the past. This will redound to an improve­
ment in the government service and to our benefit from an
engineering standpoint.

The United States is the only one of the great powers of
the world whose area is not completely surveyed. Today only
about thirty-five per cent of our area is so covered. At the
rate at which that work has been, and is now going on, it
will take from 80 to 100 years to complete it. It is not neces­
sary for me to take the time to enumerate why we should
have those topographic surveys and maps. We need them
for drainage, floods and water supply, highway construction,
irrigation and all similar problems. American Engineering
Council has been actively supporting a bill which provides a
plan to complete that work in from 20 to 25 years, instead of
from 80 to 100 years. Only last week we succeeded in ob­
taining a hearing on that bill. Engineers were present from
many parts of the United States, and such a large number
of advantages were presented by those engineers that that
committee did not leave its seat, but favorably reported that
bill out. That is another measure we shall have to follow up
in the next session of Congress.
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j\Ir .John R. Freeman, in a number of addresses before engi­
neering societies in recent years, has pointed out the great
need for a national hydraulic laboratory, to be used in making
adequate studies of the flood co'ntrol problem. Doubtless many
of you heard him read his paper at the Spring Meeting of the
A. S. C. E. in New Orleans last Spring. Senator Ransdell has
been very much interested in such legislation and has worked
with us, and we with him, in the drafting and promoting of
such a bill. Two hearings have been held. Strong documents
in favor of establishing a laboratory have been built up. Only
two or three weeks ago Senator Ransdell held a hearing to
which American Engineering Council sent representatives.
The bill has been reported out favorably.

Please let me digress long enough to say to you engineers
in Louisiana that you have a United States Senator in Wash­
ington who appreciates what the engineer means to American
life. I have found Senator Ransdell very responsive always
to any thought that the engineers had to promote regarding
engineering questions of a public character. I think you
should know that, and I feel you should be gratified to have
a Senator of that frame of mind. We do not find Senators of
that frame of mind from all parts of the United States, but if
that were true the Council would probably not have to work
so hard.

Government Reorganization.
For a great many years, the engineers of the United States

have pointed out that the organization of the Federal Gov-.
ernment is very irregular and chaotic. As early as 1882 the
American Society of Civil Engineers passed a resolution favor­
ing the establishment of a department of public works in the
Federal Government. In this department would be concen­
trated all of the engineering and construction work of the
Federal Government. At intervals from that date to- this the
engineers of the United States have advocated and urged a re­
organization of the Federal Government. The movement came
to a climax some three years ago, and, as a result, Congress
passed a joint resolution authorizing the formation of a Com­
mittee to make a study looking towards a reorganization of
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the Federal Government. That Committee reported only last
week, and has brought out a bill with its report. That bill,
which I shall not discuss, does not meet the viewpoint of the
engineers of the United States regarding public works. That
is a matter for us to give further consideration to, and to de­
vote a gr,eat deal of effort to. What I wish to say tonight is
this: The Federal Government is very badly organized and
administered; furthermore, we shall never realize the econo­
mies that might be realized through the establishment of the
Bureau of the Budget until we have a reorganization of the
Federal Government. No doubt, it will be a very active ques­
tion in the next session of Congress. You men here in New
Orleans, and in Louisiana, should secure copies of that bill on
reorganization, and express to your Congressmen and your
Senators, your viewpoint concerning that phase of the reor­
ganization, at any rate, that which affects engineering phases
of the Federal Government. In the last analysis, there is no
group of- men in the United States in a better position to ad­
vise Congress regarding administration and organization mat­
ters than engineers. It is our stock in trade. We are dealing
with such questions every day. Many of us ar eexperts in
that line of operation, and this one thing will offer the engi­
neers of the United States an unusually rich opportunity to
render a real public service by bringing about a general re­
organization of the Federal Government. There are some
twenty-nine departments of the Government. Sixteen of these
have authority to receive appropriations for the construction
of highways, I could stand here for an hour and enumerate
examples of this sort. If you wish to hunt black bears in
Alaska you would have to obtain a permit from the Secretary
of Commerce; if you wish to hunt brown bears you would have
to obtain a permit from the Secretary of Agriculture. So
much for national reorganization.

These are not all of our activities. We have rendered much
service to the Department of Commerce. Mr. Hoover, as you
will recall, was instrumental in forming the American Engi­
neering Council, was its first President, and served until he
went into the Cabinet. Mr. Hoover established in the Depart­
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meat of Commerce a division known as the Division of Sim­
plified Practice to carry out certain recommendations of the
Waste Report pertaining to the manufacture of excess varie­
ties. That division has been doing a very large piece of work.
We made suggestions as to the personnel; we have named
numbers of engineers on committees formed, not only in that
division, but in the Department of Commerce.

Some time after General Dawes went to Washington he
realized that the contractural procedure of the Federal Gov­
ernment was of such a character that many of the most trusted
contractors and manufacturers of commodities used by the Fed­
eral Government had ceased to bid for government business,
due to the red tape and delays connected with government
business. He built up what is known as the Interdepartmental
Board of Contracts and Adjustments, which Board was au­
thorized to make a thorough study of the subject. Mr. Ram­
sey, an attorney of Chicago, was made Chairman of that Board.
He called upon Council to help him and we have helped in many
directions. I shall take time to enumerate only one instance.
When the contract for construction was formed, we gave Mr.
Ramsey the names of two hundred engineers located in various
parts of the United States who through experience, were com­
petent to pass upon a proposed contract form for construction.
Preceding the formation of this contractural board, we found
there were over 300 federal statutes relating to the contractural
procedure of the federal government. The Secretary of Com­
merce could enter into one kind of contract. If the Secretary
of the Interior entered into the same kind of contract he would
be subject to investigation. There is a big piece of work
to be done there, in which we have had some part.

You will recall that last June—about the middle of June—
Mr. Arthur P. Davis, then Director of Reclamation Service,
who had rendered a great service for thirty years in the govern­
ment, was called in to the Secretary’s office and told to hand
in his resignation effective as of July first. As a reason for
doing that, the Secretary of the Interior said that he had come
to the conclusion that an engineer was not competent to direct
the reclamation work. That was a charge,—an indictment
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of the engineering profession. A high government official said
he had come to the conclusion that an engineer was not com­
petent to manage a big piece of engineering work. American
Engineering Council at once went on record in opposition to
that position. We did not do that to get Arthur F. Davis re­
instated, but we did take the position upon the indictment
laid down by the Secretary of the Interior, I want to say
to you that the engineering societies all over the United States,
if I may be pardoned for using a slang phrase, “went to the
bat,” and Secretary Wok had many complaints from them.
When it was announced that Mr. D. W. Davis was replaced
it was said in Washington by Commissioner Mead that the
engineering position in regard to that episode had been fully
sustained. If American Engineering Council had not done
anything else on behalf of the profession than that one thing,
it has justified itself, because it has said to the American
people the Reclamation Service is an engineering project, and
there is no one as competent to direct it as an engineer. The
man who had taken the former position had to reverse himself.

We have worked with the United States Coal Commission,
and, upon the suggestion of the Commission, we undertook
the study of storage of coal. That report left my office last
Friday night for the publishers. We organized sub-committees
in ninety cities of the United States, and something like four
hundred engineers have had a part in preparing this report
on the- storage of coal. So far as I know, it is going to be
the only document yet produced that includes a consideration
of all the engineering possibilities and economical aspects of the
storage of coal. That report will be found to be very valu­
able in solving completely the great coal question which is con­
fronting the United States. It will be on a par with the Waste
Report. The Waste Report is going down in history as one
of the most profound pieces of work that the profession has
ever accomplished. It has had a tremendous influence, not only
in the United States, but in several countries in Europe. Six
weeks after the Waste Report was off the press it was trans­
lated and sent to two foreign governments. They have dis­
tributed six thousand volumes in Czecho-Slovakia. There is to 
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be a Management Conference in Czecho-Slovakia in July from
the 21st to the 24th to be participated in by 25 or 30 American
engineers. This invitation was extended to all engineering so­
cieties in the United States through American Engineering
Council, and the invitation for American engineers to parti­
cipate in that conference came not only from Czecho-Slovakia,
but from the officer of its Cabinet, who corresponds to the
President of the United States. The engineers are going over
there as official guests of the government of Czecho-Slovakia.

In the last three weeks I have had three cablegrams from
Count Lubienski of Poland asking for the names of competent
engineers working in railway shops and cotton mill industries.
We have worked up sentiment among the officials of Poland
to the extent that they want to employ American experts to
advise along administrative and productive lines in Poland.
All of this has been stimulated by the Waste Report.

I mention that to you as indicating that the Council has a
real mission to perform; that, in its three years of activity
it has done some things truly worth while; that it has brought
before the public, as never before, the meaning of the engi­
neering profession. That is evidenced by the large number
of comments that appear in the daily press from time to time
regarding the activities of the engineering societies and of
engineers. We are co-operating, and, as a result, the benefits
of the engineering societies, of the engineers of the United
States, have been brought before the public mind. You will
find in such standard periodicals as World’s Work, the Liter­
ary Digest, and the Saturday Evening Post, comments regard­
ing what the engineers are doing and thinking about. Most
significant of all this is the amount of editorial comment you
see from time to time regarding the engineering capacity of
this country. We are bringing the editorial minds to the reali­
zation that what the engineers think about and do is of real
moment to the American people. It is my privilege, as a
result of my contacts in the last three years, not only with
the engineers, but with public officials, financial men and men
in other walks of life, to learn that they look upon this move­
ment of the engineering profession as the herald of a new 
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system. The American people are in a frame of mind to ac­
cept the leadership of the engineers. They have confidence in
the ability of the engineer, and his integrity. All that the
profession needs to do is to accept the leadership the United
States would give it, and I believe when that is done the engi­
neers will have an unusual opportunity to render a great public
service, not only to the people of the United States, but to the
people in many other countries. Furthermore, I believe that
we as engineers and American citizens have a great obligation
to discharge, and we should take advantage of our opportun­
ity for the benefit of the public, and that as we increase our
influence and prestige, there will come to this profession that
we love the everlasting gratitude of the American people.



MINUTES OF MEETINGS AND BUSINESS OF THE SOCIETY.

Regular Meeting of the Board of Direction, June 9, 1924.
The meeting was called to order with President Robert in the Chair

and Messrs. Moses, Kerr, Barelli, Hamilton, Lanphier, Garsaud and
Muth were present.

The Minutes of previous meeting were read and approved and bills
on hand were ordered paid.

A communication from Mr. J. F. Villavasso, President of the Engi­
neers’ Club relative to licensing of other engineers besides civil engi­
neers and surveyors, was discussed and the President was authorized
to appoint a Committee to meet with a Committee of the Engineers’
Club to consider the matter.

The following resignation was accepted with regret:
E. A. Rose.

There being no further business the meeting adjourned.
F. A. MUTH, Secretary.

Regular Meeting of the Society—June 9, 1924.
The regular meeting was called to order with President Robert in

the chair, F. A. Muth, Secretary and present 54 members and guests.
The minutes of previous meeting were read and approved.
Announcement was made with deep regret of the death of Mr. Dun­

can Buie, on June 5, 1924. The President announced the following
Committee to submit resolutions on the death of Mr. Buie:

Chas. M. Kerr, Chairman,
Gervais Lombard,
G. C. Schoenberger.

One copy of the resolutions to be furnished the family of Mr. Buie
and the other copy to be spread upon the book of the minutes.

On motion duly seconded it was voted to have a recess during the
summer months of July and August.

The Technical Exercises of the evening consisted of an interesting
paper on “The Underground A. C. Distribution System in New Orleans”
by Mr. W. R. Bullard, Engineer with the Phoenix Utility Co. The
paper was followed by considerable discussion. A rising vote of thanks
was tendered Mr. Bullard.

The Society had the pleasure of listening to an address on “The
Work of the American Engineering Council” by Mr. L. W. Wallace, Exec­
utive Secretary.

On motion duly seconded it was voted to continue membership
in the American Engineering Council.

The meeting then adjourned to the usual collation which was served
in the corridor- of the museum building.

214
F. A. MUTH, Secretary.
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OLDEST BANK IN THE SOUTH

When considering new banking connections,
remember to consult with the

CAN AL - COMMERCIAL
TRUST & SAVINGS BANK

. New Orleans

SAVINGS - COMMERCIAL - TRUST

Capital and Surplus - - - $7,000,000.00

MEMBER FEDERAL RESERVE SYSTEM

Phone Main 641 913 Girod Street

SHAKSPEARE IRON WORKS
JULIAN M. SWOOP, Proprietor
Machinery Repairs Given Prompt Attention

Grey Iron Castings, Brass Castings
Plantation Sugar Mill Repairs a Specialty

Blak smith Work of all Kind
Pattern Making Grate Bars—ordinary or circular

WE WELD ANY PARTS OF BROKEN MACHINERY
PHONE MAIN 641 NEW ORLEANS, LA.
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LESTER F. ALEXANDER, J. L. DICKEY,
M. La. Engr. Soc. M. Am. Soc. C. E.
M. S. A. M. E. M. La. Engr. Soc.

M. S. A. M. E.

LESTER E ALEXANDER & CO.
CIVIL ENGINEERS and CONTRACTORS

River and Harbor Improvements
River and Gulf Towing

Barges, Derricks and Pile Drivers

830-32-34 Maison Blanche Annex. New Orleans, La.

Phones—Main 4195-1967

TUGS-Boswell, H. H. Colle, Wm. F. Flanders, Panther.

TULANE UNIVERSITY
OF LOUISIANA

NEW ORLEANS

Located in the choicest residential section of the
South’s leading city, with climatic and other advantages
enjoyed by no other institution of equal rank, offers
superior instruction in standard college courses, and in
Engineering, Law, Medicine, Pharmacy, Dentistry, Art,
Music, Domestic Science, Household Economy, Commerce
and Business Administration. Separate department for
women in the Newcomb College. Extensive laboratories,
many scholarships in under-graduate colleges for men
and women. Board and accommodation in dormitories
at low rates. Twenty-four buildings. Campus of 100
acres. Full descriptive catalog, or a bulletin of any
college sent free upon application. Address The Regis­
trar, Tulane University, New Orleans, La.
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Telephones Main 1495-1496

Kittredge-Waters Supply Co., Ltd.
Machine Shop

Engineer and Mill Supplies
422-424 Common Street New Orleans

Pavers, Grouters, Building
Mixers, Hoists, Back - Fillers,

Elevators, Pumps, Carts

Gaiennie Company

STEAM HEATING
HOT WATER HEATING
MOIST AIR HEATING
GAS STEAM HEATING
PLUMBING
PLUMBING SUPPLIES

ESTIMATES FURNISHED UPON APPLICATION

Howard Avenue and Baronne Street
Phone Main 4020

CONTRACTORS’ EQUIPMENT
All Sizes from 5 ft. to 22 ft. Gas. Steam or Electric.

Ask about the BOSS High Drum two-bag Mixer.
THE AMERICAN CEMENT MACHINE CO. (Inc.)!Keokuk, la.

CARRIED IN STOCK BY

OLE K. OLSEN
822 Perdido Street, New Orleans, La. $325 Buys Low Charger

Low Price*—Cash or Terms
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ENGINEERS
We are Official Printers of the
Louisiana Engineering Society,
and make a specialty of the
PRINTING needs of Engineers

Tulane University Press
QUALITY PRINTERS

PHONE WALNUT 82

POWER, ELECTRICAL and
INDUSTRIAL MACHINERY

Electrical Machinery, Steam Engines, Steam Turbines,
Condensers, .Gas Engines, Oil Engines, Hydraulic.Tur­
bines, Pumping Engines, Centrifugal Pumps, Mining

Machinery, Metallurgical Machinery, Crushing Machinery,
Cement Machinery. Flour Mill Machinery,Saw Mill Machinery,
Air Compressors, Air Brakes, Steam and*Electric Hoists, Farm
Tractors, Power Transmission Machinery, Perforated Metals,
Timber Preserving Machinery*

Complete Power
Units With Any

Type of
Prime Mover

Facilities for Handling Coal in River, Tug Boats, Tow Boats, Barges
and Modern Coal Colliers

New Orleans Coal and Bisso Towboat Company
W. A. BISSO, President and General Manager

. Main Office: 606 United Fruit Company Bldg.
Branch Office; Cor. Walnut ana Levee

75 Ton Marine Steel Derrick, Marine Divers, and Flush-Deck Lighters
Telephones; Main 2752, Main 233; Walnut 29. Walnut 20, Walnut 410

Colliers: Uncle Jim, Uncle Bill
Tugs: W. A. Bisso, J. A. Bisso, A. L. Bisso, Barranca, Independent, Captain Bud,

Leo, L. E. Patton, Joe.
New Orleans, La., U. S. A.



Ask Your Friends About

The Concrete Engineer

OLE K. OLSEN

822 PERDIDO STREET

Phone Main 2104. New Orleans.

Geo. J. Glover
General Contractor

Member: American Society for Testing Materials
Contractors & Dealers Exchange of New Orleans

Whitney-Central Building New Orleans, La.

PHONE MAIN 1276

Office Buildings, Railway Buildings, Manufacturing
Plants, Heavy Masonry, Pile Foundations



AT YOUR SERVICE
To engineers we offer our services and the services of the manu­

facturers of high-grade equipment whom we represent; some of whom
are as follows:

Babcock & Wilcox Co; Boilers and Superheaters. Worth­
ington Pump & Machinery Corporation; Pumps, Com­
pressors, Oil Engines. Condensers, etc. American Blower
Co; Fans and Blowers and Air Conditioners. Nash Engi­
neering Co; Vacuum and Steam-heating Pumps. Spray
Engineering Co; Spray Cooling Ponds. Frick Oo; Refrig­
eration Equipment. Diamond Power Specialty Co; Soot
Blowers. Diamond Rubber Co; Mechanical Rubber Goods.
Robins Conveyer Co; Conveyors and Handling Equipment.
Griscom-Russell Co; Heat Exchange Apparatus. A. M.
Lockett & Co; Oil-Burning Equipment.
Each of these has in its employ engineers who represent the

highest talent in their respective lines; and the engineer whose
client’s requirements call for equipment covered by any of these
lines, can count on the advice of these specialists, as well as that of
our own engineering organization, in selecting proper equipment for
a wide variety of service.

A. M. LOCKETT CO., Ltd.
Contracting Mechanical Engineers and Machinery Merchants

NEW ORLEANS
Houston, Dallas, San Antonio, Texas

JOHN H. MURPHY IRON WORKS
MANUFACTURERS AND CONTRACTORS *

Vacuum Pans, Coil and Internally Fired Boilers
Calandria High Pressure Boilers Fitted

Webre Multiple Effects with Steel Casings
Centrifugals and Mixers Quinn Flat Top Bagasse
Crystalizers, any type Furnaces
Return Current Juice Heaters Juice and Syrup Tanks

Oil Storage Tanks. all sizes and shapes

Main Office, 643 Magazine St. Boiler and Tank Works
New Orleans, La., U. S. A. • Broad and Perdido Sts.

Phone Main 160 Phone Main 161

Foundry and Machine Works Machine Shop, Copper and
A. J. Naquin, Manager Brass Works

Alexandria, La. Magazine and Girod Sts.



W. G. COYLE CO.
(INCORPORATED)

Bunker Coal and Towing
BARGES, LIGHTERS, ETC.

High Grade Coals Competent Tugs
Telephone Main 4429

Main Office: 1322 Whitney-Central Bldg. New Orleans, La.

H. BODENHEIMER (& SONS
Everything Pertaining to

INSURANCE
810 UNION STREET

Phones Main 1817-1818 NEW ORLEANS, LA.

SPECIFY
HAVEMEYER BARS
For Your Reinforced Concrete Work. .

The Most Efficient and Economical Bar.
Rolled to same weight as plains.

Round—Square—Flat.
“EVERY POUND PULLS.’’

PROMPT SHIPMENTS—MILL OR WAREHOUSE

Concrete Steel Company
42 Broadway  NEW YORK

SOUTHERN OFFICE
Birmingham, :: Ala.

OLE K. OLSEN, Sales Agent
New Orleans.
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Hattiesburg Creosoting Co.
Plants at Hattiesburg, Miss, and Slidell, La.

Main Office, Hattiesburg, Miss.

CREOSOTED MATERIAL
----- INCLUDING-------

Lumber, Timbers, Piles, Telephone and Telegraph
Poles and Cross-Arms, Paving Blocks,

Cross-Ties, Etc.
CAPACITY, 70,000,000 FEET B. M. PER ANNUM

Facilities for Shipping by Kail or Water

Creosoted Materials Co., Inc.
1403 HIBERNIA BUILDING

Phone Main 3818 New Orleans, La.
------- DEALERS IN-------

Creosoted Materials of All Kinds

Robert W. Hunt Co.
Engineers, Chemists, Metallurgists, Inspectors

Inspection and Tests of Steel and Cement for Bridges, Buildings
and Other Structures. Inspection of Rails and Fastenings.
Creosoted Block, Timber and Ties. Paving Brick and Asphalt.

General Office, Chicago, 2200 Insurance Exchange.
New Orleans. 919 Carondelet Bldg.
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W. HORACE WILLIAMS. J. P. EWIN. PA

Prei. and Gen’l Mgr. Sec ty-Treat. and
Managing Engineer

Doullut & Williams Co., Inc.
Engineers and General Contractors

NEW ORLEANS, LA.
CAPITALIZED AT $1,000,000.00

Competent Engineers in charge of Departments covering design
’and construction of the following:

Docks, Wharves and Bulkheads of Concrete or Timber.
Industrial Plants, Bridges, Pipe Lines, Levees and Roads.
Electrical and Steam Power Plants, Water Works Systems.

Tugs, Barges, Derricks, Pile Drivers, Dredges, Diving Outfits
for Sale or Charter



CREOSOTED
TIMBERS - PILING
CROSS TIES - POLES

LUMBER - PAVING BLOCKS

AMERICAN GREOSOTING COMPANY

Louisiana Engineers should have

in their files our catalog of Galva­

nized Iron Tanks, Sectional Steel

Towers, All Metal

Sectional Buildings,
Garages, Silos Cul­

vert, Water Tight

Pipe Gate Valves,

Etc.

<]J We are prepared to
submit blueprints and
specifications on the
above or on any kind
of metal buildings.
ASK FOB CATALOG

HARRY BROS. CO. of LA. New Orleans, La.



The Manhattan Rubber Mfg. Co.
HIGH GRADE

MECHANICAL RUBBER GOODS

500 CAMP STREET, :: New Orleans, La.

Miller Flushtank Siphons
Simple, Reliable, Automatic

Also Sewage -Disposal
Apparatus, Automatic
Sewage Ejectors, Centri­
fugal Pump Outfits.
Sewer Jointing Com­
pounds.

PACIFIC
FLUSH-TANK CO.
CHICAGO NEW YORK

GUY R. MOLONY & CO.
General Drayage

418 GRAVIER STREET

Phone Main 6281

NEW ORLEANS, LA.
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American Creosote Works
INCORPORATED

CREOSOTED

Cross Arms, Lumber, Paving
Blocks, Piles, Pol es, Ties

Private Wharf for Ocean Vessels at NEW ORLEANS, LA.

Capacity 115,000,000 Feet B. M. Per Annum

Branch Plante M n
wS U ’ NEW ORLEANS, LA.

COTTON DUCK TARPAULINS TENTS

DISTRIBUTORS FOR

WHITLOCK MANILA ROPE

Brook Tarpaulin Company, Inc.
(ESTABLISHED 1840)

429 Celeste Street New Orleans, La*
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VALVES
Pipe and Fittings
PIPE—Cast Iron

PIPE—Wrought Steel
PIPE—Wrought Iron

Dixie Mill Supply Co., Inc.
New Orleans



WOODWARD, WIGHT & CO.
---------------------LIMIT ED-------------------

Largest General Supply House South Since 1867
EXCLUSIVE SOUTHERN SELLING AGENTS FOR

LIDGERWOOD Hoisting Engines, Cableways and Log
Handling Machinery.

HAYWARD Orange Peel and Clam Shell Buckets.
GENERAL ELECTRIC CO. Apparatus and Supplies.
ROEBLING’S Wire Rope.
Heavy Hardware; Mill Supplies; Marine Hard­

ware; Cordage; Elevating, Conveying and
Power Transmitting Machinery.

OPEN DAY AND NIGHT
Howard Avenue, Constance NIFW ORI PAMQ

and St. Joseph Streets 11DW VALiD/lllO
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SAND

JAHNCKE SERVICE Inc.
NEW ORLEANS

Concrete and Builders' Materials
Dredging

SHELLS CEMENT

COLUMBIAN
IRON WORKS

CHATTANOOGA, TENN.

Manufacturers of

Fire Hydrants, Valves,
Valve Boxes, Sluice
Gates, Meter Boxes,
Water Works Supplies

New Orleans Representative:
J. S. BARELLI

612 Godcbaux Bldg.

COMPLIMENTS

'The Anchor Packing Company
418 COMMON STREET

NEW ORLEANS, LA.



The Great Engineering
Achievement of 1899

What
Engineering

. Owes to
Initiative

TDRIOR to 1899
it the works of the
Westinghouse Air-
tibrake Company was
ooperated by re­
ciprocating engines
^distributed in

Daddy of All Large
Commercial Turbines
Began Operation at

Wilmerding

It required initiative to take this step
—someone had to be first. And, as in
all important pioneering achievements,

warious parts of the
{plant. While this source of power was
[inefficient in many respects, it was the best
kknown commercial motive force of the day.

there was much skepticism as to results.
However, the new units quickly proved then-
practicability. Although of only 400 K. W.
capacity they proved much more efficient and

By 1899, however, remarkable develop­
ments had been made in the design and con-
sstruclion of steam turbines and electric gener-
aating equipment. Called to the attention of
tlhe Airbrake officials, it was decided to give

economical than the old reciprocating engines.
Their economy was particularly conspicuous
because by careful test they showed a fuel
saving of approximately 36 per cent.

Steam turbine development thus received
tlhe new machines a chance, and three Wes- its first real impetus in 1899, the Wilmerding,
Uinghouse Steam Turbines were installed with-
aout delay. This was the first large installation
oof its kind, anywhere.

Pa., performance definitely establishing this
electrical unit as a belter method of turning
the wheels of industry.

Wes^nghouse (W
_.__, ...... ........|AiFCTnin»inSS\

ELECTRIC JiACHIEVEMENT 8 OPPORTUNITY XL
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EDITORIAL NOTES AND COMMENT

A Correction.—In the editorial comment on Mr. Bullard’s
paper published in the August issue of the Proceedings, and
entitled “Alternating Current Underground Distribution in
New Orleans,” the statement was made that A.C. sub-stations
would receive power at 13,200 volts, there to be stepped down
to 4000 3-phase 4-wire or 2300 volts Y, and then again stepped
down by distribution transformers to 110/220 volts single phrase
and 220 volts three-phase.

This was, of course, wrong. The most striking feature in
the new system, as a matter of fact, is the plan to transform
directly from 13,200 volts to the low utilization voltages in
one step, thus eliminating entirely the distribution substation.

215
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John H. Dunlap.—The members will recall with pleasure
the visit to New Orleans last April of Mr. Grunsky and Mr.
Dunlap, on the occasion of their trip South in the interest of
the local section of the American Society of Civil Engineers.
It was with deepest regret, therefore, that we heard of his
death last June, as a result of injuries received in a train col­
lision. Mr. Dunlap was returning from Boulder, Colorado,
where he had been in attendance upon the annual meeting of
the Society for the Promotio.n of Engineering Education. A
number of the delegates to this meeting were returning to
their homes on the same train, and two others were killed,
President F. W. McNair of the Michigan School of Mines, and
Professoi* F. W. Ives of Ohio State University.

Mr. Dunlap had been Secretary of the A. S. C. E. for a
numbei* of years. He was born in New Hampshire in 1882 and
graduated from Dartmouth College with the degree of A.B.
in 1905. In 1908 he graduated from the Thayer School of Civil
Engineering of the same college. He was an exceedingly ef­
ficient officer, a man of forceful character, and possessed of a
vigorous and pleasing personality which endeared him to all
his friends and associates.

On the occasion of his last visit to New Orleans he gave a
short impromptu and informal talk to a joint meeting of the
Louisiana Engineering Society and the local section of the
A. S. C. E. It consisted of a few thoughts upon the subject of
engineering education and the relation of the engineering
school to the industries. The stenographer’s report of Mr.
Dunlap's remarks was preserved and is published elsewhere
in this issue of the Proceedings.

The September Meeting.—The Society’s program for the
season of 1924-25 was opened with the meeting of September
8th, on which occasion a film entitled ‘‘The Story of the Motor
Truck” was shown by Mr. E. R. Greenlaw of the Greenlaw
Truck and Tractor Company. In addition to his description of
the film and his discussion of the development of the modern
motor truck, Mr. Greenlaw, by way of lagniappe, entertained
the members present at the meeting with his views on the spill-
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way problem and with his impressions of the utter uselessness and
futility of engineers, particularly when they attempted to
write specifications for the purchase of motor trucks.

There was also scheduled for this meeting a general dis­
cussion on the subject of “Licensing of Engineers.” Owing,
however, to the absence from the city of the leader of the
discussion, it was postponed to a subsequent meeting.

Drainage and Flood Control in Louisiana.—Under this title
there was published in the June-July issue of the National
Reclamation Magazine a paper by Mr. A. T. Dusenbury, promi­
nent member of this Society and well known for his extensive
activities in the Heid of irrigation and drainage. Mr. Dusen­
bury’s paper is in effect a strong appeal for a closer co-ordina­
tion of activities and projects which have to do with the utiliza­
tion and control of our national waterways. History and expe­
rience show that no one phase of the problem can be solved
without introducing one or more of its other phases. For ex­
ample, in certain portions of the West irrigation was the press­
ing need. When the irrigation problem was solved it was found
that this very solution had brought with it a new problem of
drainage. In many places drainage and flood control are in­
separably connected with each other.

Mr. Dusenbury sums up his conclusions with this state­
ment :

“There is, therefore, to my mind, no escape from
the conclusion that if we are ever to work out an in­
telligent plan whereby the conservation and proper
use of water may be made possible, we must bring into
harmonious co-operation and co-ordination the various
federal, state and local agencies that are very vitally
interested in the entire problem, but which are as yet
only hammering away at some particular angle of it.
This present type of action, in the end, usually results
in much fruitless work and the main object to be ob­
tained is thus long delayed.”
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Hydraulic Laboratory Hearings Distributed.—The October
issue of the A. E. C. Bulletin contains the following note on this
matter:

“The hearing which was given the engineers on
the question of the establishment of a National Hy­
draulic Laboratory last spring has been printed by the
Senate Commerce Committee and is now available for
distribution. It can best be secured from the office
of Senator Ransdell, Senate Office Building, Washing­
ton, D. C.

This report contains, practically in its entirety, the
paper delivered by John R. Freeman before the Ameri­
can. Society of Civil Engineers at their southern meet­
ing early in the year. Special arrangements were
made to include all of the- cuts and drawings which
accompanied Mr. Freeman’s paper.

In addition to this, the testimony of Commissioner
Meade, of the Reclamation Service, and N. C. Grover,
of the Geological Survey, also appears.”

Revision of the Building Code.—It is characteristic of the
spirit of the Louisiana Engineernig Society that it always
stands ready to lend its co-operation and assistance to any
public movement for the good of the city and community. It
is not surprising, therefore, to find that the membership of the
Society is well represented upon the committees which have
charge of the work of revising the building code of the City
of New Orleans. Mr. F. A. Muth, Secretary of the Society, and
engineer with the Lighthouse Department of the United States,
has been given a temporary release from the latter position in
order to enable him to serve as secretary and technical expert
of the Advisory Committee on Revision of the Code. Col.
Marcel Garsaud is Chairman of this Committee, and the fol­
lowing Society members are on the committee: A. S. Montz,
R. G. Malone, Donald Derickson.

Professor Derickson is also Chairman of the Sub-Committee
of the Louisiana Engineering Society, which consists of the
following members: A. M. Shaw, J. F. Coleman, G. A. Seaver,
A. B. Davis, W. T. Hogg, C. G. Cappel, G. P. Rice, John Riess,
J. de Tarnowsky, E; F. Delery, J. L. Porter, F. A. Muth.
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Douglas Anderson is also Chairman of the Electrical Sub­
Committee which is handling that particular phase of the re­
vision.

New Members.—At the September meeting of the Board
of Direction the following engineers were elected members of
the Society. As they all live in New Orleans they are classified
as Resident Members:

Frank P. Elizardi, with Engineering Department. A. M.
Lockett & Co.
' Roland W. French, Electrical Department, New Orleans

Public Service, Inc.
David W. Godat, Assistant Engineer in City Engineer’s Of­

fice, New Orleans.
Dan Hallaron, Jr., Distribution Department, New Orleans

Public Service, Inc.
Allan J. Harris, Sales Engineer with Walter Castenado.
Ralph G. Malone, Chief Engineer, Louisiana Fire Preven­

tion Bureau.



PAPERS AND DISCUSSIONS

ENGINEERING EDUCATION AND THE INDUSTRIES.
( BY THE LATE MR. JOHN H. DUNLAP )

A brief talk delivered before the Joint Meeting of the Louisiana Engi­
neering Society and the Local Section of the American

Society of Civil Engineers, April 14th, 1924.

Mr. Chairman and Friends:
I hardly expected to be called upon. I was told the meet­

ing was a very attractive one, and after the main paper of the
evening certain things happen that were never allowed to be
interfered with. So when I stood up to vote my thanks for
Mr. Grunsky’s paper, I thought the second part would not
happen.

I remember Mr. Grunsky said at the end of his paper, before
he started talking about the Sacramento River, that he felt
an engineei’ should have a liberal as well as technical education.

That reminds me of a project which now is under way in
this country—the project of studying engineering education.
The four national engineering societies are all concerned in
this study, they have all appointed counsels on the board which
has to study this proposition.

The Board has a long name called The Board of Investiga­
tion and Co-ordination for the Society for the Promotion of
Engineering Education, this committee being composed of men
high in the profession, now connected with our universities,
and myself representing the American Society of Civil En­
gineers. After all, we are coming to see, I think, that educa­
tion has something to do with the mind.

You know engineering education has had a great change
come over its status in the last generation. In the year 1900
Prof. Baker was delivering his presidential address on the sub­
ject “Engineering Education at the close of the 20th Century.’’
He was very proud to point out the engineering course at that
time. He pointed out in the year preceding, so far as standards
of entrance were concerned, 88% of the engineering schools 
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required a four-year course, compared with 33% of the law
schools. The engineering schools compared with others as
regards high standards of entrance, very favorably.

Also the length of course was greater. 91% medical col­
leges had four-year courses averaging 28 months, as compared
to 98% engineering schools averaging 35 months in attendance,
almost an academic year of education.

We find the position Prof. Baker discussed twenty-four
years ago are to-day reversed. We find the engineering schools,
instead of being at the top, are now at the bottom. The medical
schools are at the top with their six-year courses, and some
already requiring the seventh year as an interne; the law
schools, the best of them, require five years; the best dental
colleges require five-year courses, and their next step will be
to make it seven years. For generations the best theological
colleges have required a liberal education for entrance. The
medical schools, theological schools, the dental schools and law
schools are all ahead of the engineering schools in this respect.
That situation may be entirely proper* and entirely scientific,
but this board is investigating this problem among others.

We all realize the changes which are taking place in our
system of education. Young men may see in the engineering
courses at the present time the easiest cut to a profession, a
better job. And perhaps we will find, when we investigate the
engineering schools to-day, that the body of students do not
compare with those we got twenty years ago. That is a possi­
bility. Some observers think it is correct; others doubt it.

Another phases of the whole problem is this: Those of you
who read the recent bulletin of the National Industrial Confer­
ence Board may recall an article on the subject of industry's
realization of the future need of men of technical training, a
need which looms large in the very near future. It points out
that by the year 1930 there will be needed in positions of re­
sponsibility about 400,000 more men than in 1923, and a ma­
jority of them would be of greater usefulness with a good
engineering training.

Divide these 400,000 by ten years, you have 40,000 a year.
The engineering schools are graduating about 9,000 each year,
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and the present lack of co-ordination between the engineering
schools and industry is seen as a most important phase of the
problem which needs adjustment.

Industry sees in the coming generation an intensity of com­
petition this country has never experienced. Germany having
taken hei' wealth away from her middle class, and thrown it
into her industrial classes, stands ready to give us and the
rests of the nations a degree of competition severer than she
was able to give us prior to the war.

It sees France entering more seriously into industry due
to the experiences of the war, and sees France eager to give
greater competition in the future.

It sees England bothered with labor troubles; it sees the
yellow man actively engaged in manufacture. From China re­
ports already come of two million cotton spindles in opera­
tion. Steel mills, two or three already in operation, are giving
our own steel mills far more competition than ever before ex­
perienced in that part of the world.

It sees Japan giving us competition we have never ex­
perienced before. The report is that Japan, opened to the
world only as far back as 1865, has a ship dock five times as
large as our largest; we find in that country a spirit of national
team-play which is most surprising.

Some people say that Japan has been set back by the earth­
quake, but with her economical methods of operation and the
determination to overcome this handicap, she will redouble
her efforts to capture the world’s markets.

We are looking ahead to properly providing industry with
men who have had the right sort of training. And now by
the aid of this $108,000 given by Carnegie for three years, we
hope to take into account all of those facts I have related, and
many others. A study is to be made, not only of the industrial
cities the world over, but also of the educational processes in
other civilized countries, so that we, as engineers, may be
trained to take that part in the world that the future destiny
of this country demands.

In the future M. I. T., that great engineering school must
do more than give its graduates a technical training. And its
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graduates go on to occupy the larger field. You remember at
the opening of Columbia University last fall President Butler
selected as his subject “Can Men Learn?” Some think he
should have restricted his subject to this: “Can Columbia
Men Learn?” At any rate, he pointed out the distressing con­
ditions in the world at large and the comparatively small de­
gree to which man had learned the lesson of the past genera­
tions and he raised the question of how much they were really
learning. I wonder what the answer to that question is?

I wonder what contribution this study of engineering edu­
cation is going to make to the solution of the problem of man
learning by the experience of the past. Will he learn to control
the destinies of the future which is just ahead and in which
the stakes and problems are going to be almost beyond the
imagination of man?



MINUTES OF MEETINGS AND BUSINESS OF THE SOCIETY.

Meeting of the Board of Direction, August 11th, 1924.
The meeting was called to order at 5:00 p. in. by President Robert,

with the following members present: Messrs. Hamilton, Moses, Kerr
and Muth.

The minutes of the previous meeting were read and approved, and
bills on hand were ordered paid.

The resignations of the following members were accepted with regret:
Geo. C. Estill,
Mason J. Young.

On motion, duly seconded, the following names were ordered to
ballot:

Resident Members:
Frank P. Elizardi
Roland Woodward French
David W. Godat
Dan Hallaron, Jr.
Allan J. Harris
Ralph G. Malone.

There being no further business the meeting adjourned.
F. A. MUTH, Secretary.

Minutes of the Board of Direction, September 8th, 1924.
The meeting was called to order with President Robert in the chair,

with the following members present: Messrs. Moses, Garsaud, Lanphier,
Kerr, Hamilton and Muth.

The minutes of the previous meeting were read and approved and
bills on hand were ordered paid.

The resignation of Mr. W. E. Penfield was accepted with regret.
The result of the ballot for members was canvassed and there were

70 formal and 5 informal ballots cast.
On motion, duly seconded, the following were elected:
Resident Members:

Frank P. Elizardi
Roland W. French
David W. Godat
Dan Hallaron, Jr.
Allan J. Harris
Ralph G. Malone.
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A communication was read from the American Engineering Council
requesting that one representative and one alternate be appointed to
serve for two years from January 1, 1925, and the following were elected
by the Board of Direction:

Professor James M. Robert, Representative.
Colonel Marcel Garsaud, Alternate.

The editorial in the Proceedings relative to the holding of a social
meeting of the members at some near-by restaurant in lieu of the regular
collation was discussed. The Secretary referred to tentative rearrange­
ments that had been made, and it was voted that at next meeting a
trial be made of the plan suggested by the Editor of the Procedings
in the June issue, to substitute such a social lunchceon for the usual
collation. '

There being no further business, the meeting adjourned.
F. A. MUTH, Secretary.

Regular Meeting of the Society, September 8th, 1924.
The meeting was called to order with President Robert in the chair,

F. A. Muth, Secretary, and 41 members and guests present.
The minutes of the previous meeting were read and approved.
Professor Donald Derickson reported that the Sub-committee of the

Louisiana Engineering Society on Building Code Revision had completed
the sections of the code assigned to that committee and had submitted
an unanimous report. The names of the membership of that committee
were announced.

Colonel Marcel Garsaud stated that considerable progress had been
made in the preparation of the Building Code and that the Sub-committee
of the Louisiana Engineering Society, with Professor Derickson as Chair­
man, had performed an excellent service to the city. Mention was also
made that the work of the Electrical Sub-committee was in progress,
and that Professor Douglas Anderson had been appointed Chairman of
that Committee, with several members thereon who were not members
of the Society, but who were selected at large.

A very interesting and instructive moving picture was shown, with
the title *The Story of the Motor Truck.” Mr. E. R. Greenlaw, repre­
senting the Greenlaw Truck and Tractor Company, made interesting
remarks in connection with the pictures, and stated that they had been
prepared by the Department of the Interior in collaboration with the
General Motors Co.

Upon conclusion of the pictures, a rising vote of thanks was ten­
dered Mr. Greenlaw.
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There then followed a brief diseussio nof the “ Licensing of En­
gineers/’ with reference to the proposed plan of legislation, which will
include other professional engineers as well as civil engineers and sur­
veyors. This discussion was led by President Robert, several members
taking part.

Announcement was made that upon conclusion of the next regular
meeting the Society will adjourn to a restaurant not more than one
block distant from the Society room, where the collation will be served,
instead of within the museum. Further announcement will be made at
the October meeting.

The meeting then adjourned to the regular collation*
F. A. MUTH, Secretary.



on your Christmas list
YOU can give to yourself at Christmas

time, and yet be as unselfish and. as
charitable as you like to be. Buy Christ­
mas Seals.

Everywhere there are men and women
whose only hope for life and health is in
the Tuberculosis Associations. Christmas
Seals furnish the funds to bring these men
and women sufferers from tuberculosis
back to health. When you buy Christmas
Seals, it is you who are giving them the
greatest gift that lies within the reach of
man—the gift of life.

Every life you save from tuberculosis
means additional protection for you and
your family- Funds from the sale of
Christmas Seals have eliminated half the
deaths from tuberculosis. Help stamp out
the dread disease. Buy Christmas Seals.

STAMP OUT
TUBERCULOSIS

WITH
CHRISTMAS

SEALS

The National, (State, and Local Tuberculosis Association! of the United States
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OLDEST BANK IN THE SOUTH

When considering new banking connections,
remember to consult with the

CANAL-COMMERCIAL
TRUST & SAVINGS BANK

New Orleans

SAVINGS - COMMERCIAL - TRUST

Capital and Surplus - - - $7,000,000.00

MEMBER FEDERAL RESERVE SYSTEM

Phone Main 541 913 Girod Street

SHAKSPEARE IRON WORKS
JULIAN M. SWOOP, Proprietor
Machinery Repairs Given Prompt Attention

Grey Iron Castings, Brass Castings
Plantation Sugar Mill Repairs a Specialty

Blaksmith Work of all Kind
Pattern Making Grate Bars—ordinary or circular

WE WELD ANY PARTS OF BROKEN MACHINERY
PHONE MAIN 541 NEW ORLEANS, LA.
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LESTER F. ALEXANDER, J, L. DICKEY.
M. I.a. Engr. Soc. M. Am. Soc. C. E.
M. S. A. M. E. M. La. Engr. Soc.

. M. S. A. M. E.

LESTER F. ALEXANDER & CO.
CIVIL ENGINEERS and CONTRACTORS

River and Harbor Improvements
River and Gulf Towing

Barges, Derricks and Pile Drivers

830-32-34 Maison Blanche Annex. New Orleans, La.

Phones—Main 4195-1967

TUGS - Boswell, H. H. Colle, Wm. F. Flanders, Panther.

TULANE UNIVERSITY
OF LOUISIANA

NEW ORLEANS

Located in the choicest residential section of the
South’s leading city, with climatic and other advantages
enjoyed by no other institution of equal rank, offers
superior instruction in standard college courses, and in
Engineering, Law, Medicine, Pharmacy, Dentistry, Art,
Music, Domestic Science, Household Economy, Commerce
and Business Administration. Separate department for
women in the Newcomb College. Extensive laboratories,
many scholarships in under-graduate colleges for men
and women. Board and accommodation in dormitdfies
at low rates. Twenty-four buildings. Campus of ioo
acres. Full descriptive catalog, or a bulletin of any
college sent free upon application. Address The Regis­
trar, Tulane University, New Orleans, La.
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Telephones Main 1495-1496

Kittredge-Waters Supply Co.. Ltd.
Machine Shop

Engineer and Mill Supplies
422-424 Common Street New Orleans

Pavers, Grouters, Building*
Mixers, Hoists, Back - Fillers,

Elevators, Pumps, Carts
Low Prices—Cash or Terms

822 Perdido Street, New Orleans, La. $325 Buys Low Charger

Gaiennie Company

STEAM HEATING
HOT WATER HEATING
MOIST AIR HEATING
GAS STEAM HEATING
PLUMBING
PLUMBING SUPPLIES

ESTIMATES FURNISHED UPON APPLICATION

Howard Avenue and Baronne Street
Phone Main 4020

CONTRACTORS’ EQUIPMENT
All Sizes from 5 ft. to 22 ft. Gas, Steam or Electric.

Ask about the BOSS High Drum two-bag Mixer.
THE AMERICAN CEMENT MACHINE CO. (Inc.) Keokuk, la.

CARRIED IN STOCK BY

OLE K. OLSEN



6

ENGINEERS
We are Official Printers of the
Louisiana Engineering Society,
and make a specialty of the
PRINTING needs of Engineers

Tulane University Press
QUALITY PRINTERS

PHONE WALNUT 82



Ask Your Friends About

The Concrete Engineer

OLE K. OLSEN

822 PERDIDO STREET

Phone Main 2104. New Orleans.

General Contractor

Member: American Society for Testing Materials
Contractors & Dealers Exchange of New Orleans

Whitney-Central Building New Orleans, La.

PHONE MAIN 1276

Office Buildings, Railway Buildings, Manufacturing
Plants, Heavy Masonry, Pile Foundations



8

AT YOUR SERVICE
To engineers we offer our services and the services of the manu­

facturers of high-grade equipment whom we represent; some of whom
are as follows:

Babcock & Wilcox Co; Boilers and Superheaters. Worth­
ington Pump & Machinery Corporation; Pumps, Com­
pressors, Oil Engines, Condensers, etc. American Blower
Co; Fans and Blowers and Air Conditioners. Nash Engi­
neering Co; Vacuum and Steam-heating Pumps. Spray
Engineering Co; Spray Cooling Ponds. Frick Co; Refrig­
eration Equipment. Diamond Power Specialty Co; Soot
Blowers. Diamond Rubber Co; Mechanical Rubber Goods.
Robins Conveyer Co; Conveyors and Handling Equipment.
Griscom-Russell Co; Heat Exchange Apparatus. A. M.
Lockett & Co; Oil-Burning Equipment.
Each of these has in its employ engineers who represent the

highest talent in their respective lines; and the engineer whose
client’s requirements call for equipment covered by any of these
lines, can count on the advice of these specialists, as well as that of
our own engineering organization, in selecting proper equipment for
a wide variety of service.

A. M. LOCKETT (Si CO., Ltd.
Contracting Mechanical Engineers and Machinery Merchants

NEW ORLEANS
Houston, Dallas, San Antonio, Texas

JOHN H, MURPHY IRON WORKS
MANUFACTURERS AND CONTRACTORS

Vacuum Pans, Coil and
Calandria

Webre Multiple Effects
Centrifugals and Mixers
Crystalizers, any type
Return Current Juice Heaters

Oil Storage Tanks.

Internally Fired Boilers
High Pressure Boilers Fitted

with Steel Casings
Quinn Flat Top Bagasse

Furnaces
Juice and Syrup Tanks
all sizes and shapes

Main Office, 643 Magazine St.
New Orleans, La., U. S. A.

Phone Main 160

Foundry and Machine Works
A. J. Naquin, Manager

Alexandria, La.

Boiler and Tank Works
Broad and Perdido Sts.

Phone Main 161

Machine Shop, Copper and
Brass Works

Magazine and Girod Sts.



W. G. COYLE CO.
(INCOB PORATED)

/J, Bunker Coal and Towing
BARGES, LIGHTERS, ETC.

Grade Coals Competent Tugs
^COAL^^ Telephone Main 4429

Main Office: 1322 Whitney-Central Bldg. New Orleans, La.

H. BODENHEIMER <& SONS
Everything Pertaining to

INSURANCE
810 UNION STREET

Phones Main 1817-1818 NEW ORLEANS, LA.

SPECIFY
HAVEMEYER BARS
For Your Reinforced Concrete Work.

The Most Efficient and Economical Bar.
Rolled to same weight as plains.

Round—Square—Flat.
“EVERY POUND PULLS.’’

PROMPT SHIPMENTS—MILL OR WAREHOUSE

Concrete Steel Company
42 Broadway  NEW YORK

SOUTHERN OFFICE
Birmingham, :: Ala.

OLE K. OLSEN, Sales Agent
New Orleans.
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Hattiesburg Creosoting Co.
Plants at Hattiesburg, Miss, and Slidell, La.

Main Office, Hattiesburg, Miss.

CREOSOTED MATERIAL
-------INCLUDING-------

Lumber, Timbers, Piles, Telephone and Telegraph
Poles and Cross-Arms, Paving Blocks,

Cross-Ties, Etc.
CAPACITY, 70,000,000 FEET B. M. PER ANNUM

Facilities for Shipping by Rail or Water

Creosoted Materials Co., Inc.
1403 HIBERNIA BUILDING

Phone Main 3818 New Orleans, La.
-------DEALERS IN-------

Creosoted Materials of All Kinds

Robert W. Hunt Co.
Engineers, Chemists, Metallurgists, Inspectors

Inspection and Tests of Steel and Cement for Bridges, Buildings
and Other Structures. Inspection of Rails and Fastenings.
Creosoted Block, Timber and Ties. Paving Brick and Asphalt.

General Office, Chicago, 2200 Insurance Exchange.
New Orleans, 919 Carondelet Bldg.



W. HORACE WILLIAMS. J. P EWIN. yic.-Pre,.
Prei. aod Gea’l M»r. Secty-Tr..,. .ad

Managing Engineer

Doullut & Williams Co., Inc.
Engineers and General Contractors

NEW ORLEANS, LA.
CAPITALIZED AT $1,000,000.00

Competent Engineers in charge of Departments covering design
and construction of the following:

Docks, Wharves and Bulkheads of Concrete or Timber.
Industrial Plants, Bridges, Pipe Dines, Levees and Roads.
Electrical and Steam Power Plants, Water Works Systems.

Tugs, Barges, Derricks, Pile Drivers, Dredges, Diving Outfits
for Sale or Charter
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CREOSOTED
TIMBERS - PILING
CROSS TIES - POLES

LUMBER - PAVING BLOCKS

AMERICAN GREOSOTING COMPANY

Louisiana Engineers should have
in their files our catalog of Galva­
nized Iron Tanks, Sectional Steel
Towers, All Metal
Sectional Buildings,
Garages, Silos Cul­
vert, Water Tight
Pipe Gate Valves,

Etc.
We are prepared to

submit blueprints and
specifications on the
above or on any kind
of metal buildings.
ASK FOB CATALOG

HARRY BROS. CO. of LA. New Orfeans, La.



The Manhattan Rubber Mfg. Co.
HIGH GRADE

MECHANICAL RUBBER GOODS

500 CAMP STREET, :: New Orleans, La.
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American Creosote Works
INCORPORATED

CREOSOTED

Cross Arms, Lumber, Paving
Blocks, Piles, Poles, Ties

Private Wharf for Ocean Vessels at NEW ORLEANS, LA.

Capacity 115,000,000 Feet B. M. Per Annum

Branch Planii: o
L-uisville, Min. NEWORLEANS, LA.
Winnfield, La.

COTTON DUCK TARPAULINS TENTS

DISTRIBUTORS FOR

WHITLOCK MANILA ROPE

Brook Tarpaulin Company, Inc.
(ESTABLISHED 1840)

429 Celeste Street New Orleans, La.
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VALVES
Pipe and Fittings
PIPE—Cast Iron

PIPE—Wrought Steel
PIPE—Wrought Iron

Dixie Mill Supply Co., Inc.
New Orleans
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WOODWARD, WIGHT & CO.
------------------------LIMITED-----------------------

Largest General Supply House South Since 1867

EXCLUSIVE SOUTHERN SELLING AGENTS FOB

LIDGERWOOD Hoisting Engines, Cableways and Log
Handling Machinery.

HAYWARD Orange Peel and Clam Shell Buckets.
GENERAL ELECTRIC CO. Apparatus and Supplies.
ROEBLING’S Wire Rope.
Heavy Hardware; Mill Supplies; Marine Hard­

ware; Cordage; Elevating, Conveying and
Power Transmitting Machinery.

OPEN DAY AND NIGHT
Howard Avenue, Constance MI? IV ADI I? A MQ

and St. Joseph Streets 11LW UKLtAINd
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SAND GRAVEL

JAHNCKE SERVICE Inc.
NEW ORLEANS

Concrete and Builders’ Materials
Dredging

SHELLS CEMENT

COLUMBIAN
IRON WORKS

CHATTANOOGA, TENN.

Manufacturers of

Fire Hydrants, Valves,
Valve Boxes, Sluice
Gates, Meter Boxes,
Water Works Supplies

New Orleans Representative:
J. S. BARELEI

612 Godchaux Bldg.

COMPLIMENTS

Anchor Packing Company
418 COMMON STREET

NEW ORLEANS, LA.



In 1891 the first electric motor was put to work in a
steel mill. In 1905 the first large rolling mill motor, and
in 1906, the first reversing mill motor were also installed
in steel mills. These motors—all Westinghouse Motors
—were history-makers in the steel industry.

Where Westinghouse
Blazed the Trail

Steel Industry
Textile Manufacturing
Paper Making
Rubber Industry
Materia! Handling
Motion Picture Industry
Meat Packing
Railroading
Ship Building
And Others

Other industries too have profited by Westinghouse
engineering pioneering.

—In the textile industry, individual motor drive
became a reality in 1902, in the Sauguoit Silk Co.,
Philadelphia, Pa.

—In the rubber industry, Westinghouse ideas as
originally applied in 1900, are today the standard method
of application in plants throughout the world.

—In the handling of materials at the world’s great
shipping centers, in the manufacturing of paper, in the
motion picture industry', in coal mining, in meat packing,
railroading, ship building—in fact, in every’ branch of
human activity can be found progress and profits
traceable directly’ to the pioneering of Westinghouse
Engineers.

STINGHOUSE
ELECTRICACHIEVEMENTS OPPORTUNITY
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EDITORIAL NOTES AND COMMENT

Water Purification.—In the opening paragraphs of his
paper bearing this title, Mr. Porter traces the attempts of some
of the earlier civilizations to secure supplies of water which
were both adequate in quantity and unpolluted in quality.

An interesting comment upon the use of water during the
middle ages is contained in the statement that in the year
1550 the per capita consumption was one quart, and that by
the end of the 17th century it amounted to only about two and
one-half quarts. History tells us that there were mighty men
in those days, and that they were mighty drinkers,—but they
did not drink water. It would be safe to assume also that
they belonged in the category of what, in these days, we are
wont to call “the great unwashed.”
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For purposes of the discussion of purification, waters which
reach the surface of the earth are classified as flowing surface
waters, impounded surface waters and underground waters.

Natural impurities are classified as dissolved, suspended,
microscopic plant and animal life and bacteria.

Bacteria are present in all natural waters and the greater
percentage of them are of a beneficial character in the pro­
cesses of nature. In the question of water purification it is
only those organisms capable of producing pathological condi­
tions in man that are of interest. These forms usually reach
natural water supplies through the attempt to dispose of
sewage and manufacturing wastes by turning them into our
natural streams.

Water purification has in general the problem of securing
good water for two purposes, drinking and domestic use on
the one hand, and industrial use on the other.

As indicated above, some of the impurities are in suspen­
sion and some in solution, which naturally gives rise to two
classes of treatment.

Sedimentation and filtration, sometimes in conjunction with
chemical treatment, are the fundamental processes. The more
advanced phases of water purification involve distillation,
sterilization by chemical or physical means, and disinfection.

The paper gives considerable space to the discussion of the
processes of sedimentation and sand filtration as being depen­
dent upon the colloidal character of the suspended matter and
upon the colloids formed on or between the grains of sand.

A thorough discussion is given of the design and control
of sand filters, perhaps the most important step in the series
of processes which make up a modern system of water puri­
fication.

Surface Indicators of Oil in Louisiana.—Under this title,
Mr. Steinmayer, Assistant Professor of Geology in Tulane Uni­
versity, presented a paper at the November meeting of the
Society. The traditional method of prospecting for oil in the
past was based upon observations upon the outcrops of folded
sedimentary rocks. But such outcrops in Louisiana are like
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unto the proverbial snakes in Ireland, and so the oil geologist
must look for other indicators.

The principal ones of these surface indicators may be classi­
fied as:

Natural Gas Seeps.
Oil Seeps or Oil Springs.
Salt Domes or Salt Islands.
Mud Lumps or Mud Volcanoes.
Sulphur.
Mineral Springs.
Structural Streams.
Other Indicators of Minor Importance.

The paper then proceeds with the discussion of the respec­
tive indicators and their relative occurrence and importance
in Louisiana.

Silicon Steel.—“Research Narratives” the very interesting
little monthly issued by The Engineering Foundation contains
an account of the invention of silicon steel by Sir Robert A.
Hadfield and its very great importance in the electrical in­
dustry.

The cores of transformers are now made almost exclusive­
ly of this steel in the form of sheets. In all cases there is a
loss of energy in the iron core due .to the phenomenon of
hysteresis.

Silicon Steel, first produced by Sir Robert A. Hadfield in
commercial quantities in 1906, has in eighteen years saved in
its electrical use alone, more than enough money to build the
Panama Canal. Reductions in waste of energy in electrical
equipment is estimated to save now more than five million
tons of coal a year.

The first silicon steel transformer made for service in Eng­
land has been in successful use since 1905. Its core weighs
830 pounds; if made of the best transformer iron available, it
would have weighed 1120 pounds and its initial energy losses
would have been more than 30% greater than for the silicon
steel core. In its ‘ ‘ ageing ’ ’ process the losses with silicon steel
decreased, while with* the other transformer iron they increased.

Silicon steel was not an accidental discovery, nor was it
the result of a “hunch” or a happy thought.” It came
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through, systematic research as the result of which Hadfield
discovered how to combine large percentages of silicon with
iron and make a special steel for much needed purposes, and
the steel, when appropriately treated, developed the desired
magnetic and other physical qualities.

.Member-Societies of American Engineering Coouncil.—In
connection with the question of duplication of dues in cases
where an engineer belongs to two societies, both of which are
members of the American Engineering Council, the following
list of member societies may be of interest.

National Societies.
American Institute of Chemical Engineers, John G. Olsen,

Secretary, Polytechnic Institute, Brooklyn, New York.
American Institute of Electrical Engineers, F. L. Hutchin­

son, Secretary, 33 West 39th Street, New York City.
American Society of Agricultural Engineers, Raymond Ol­

ney, Secretary, Mt. Clemens, Michigan.
American Society of Mechanical Engineers, Calvin W.

Rice, Secretary, 29 West 39th Street, New York City.
State Societies.

Alabama Technical Association, Howard Duryea, Secretary,
Alabama Power Company, Birmingham, Alabama.

Indiana Engineering Society, Charles Brossman, Secretary,
Merchants Bank Building, Indianapolis, Indiana.

Iowa Engineering Society, John S. Dodds, Secretary, Box
202, Ames, Iowa.

Kansas Engineering Society, Ernest Boyce, Secretary,
Water & Sewage Laboratory, Lawrence, Kansas.

Louisiana Engineering Society, Frank A Muth, Secretary,
7705 Willow Street, New Orleans, Louisiana.

Vermont Engineering Society, Prof. A. E. Winslow, Secre­
tary, Norwich University, Northfield, Vermont.

Local Societies.
Engineering Society of Buffalo, John R. Owen, Executive

Secretary, Hotel Statler, Buffalo, New York.
Engineers Club of Columbus, I. D. McGuire, Secretary, Box

383, Columbus, Ohio.
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Technical Club of Dallas, James B. Fowler, Secretary, 606
Central State Bank Building, Dallas, Texas.

Detroit Engineering Society, E. L. Brandt, Executive Sec­
retary, 478 West Alexandrine Avenue, Detroit, Michigan.

Duluth Engineers Club, H. W. Richardson, Secretary, U. S.
Weather Bureau, Duluth, Minnesota.

Grand Rapids Engineering Society, H. McCarty, Secretary,
625 Pleasant Street, S. E., Grand Rapids, Michigan.

Engineers and Architects Club of Louisville, George W.
Hubley, 402-403 Norton Building, Louisville, Kentucky, Secre­
tary.

Engineers Society of Milwaukee, Robert Cramer, Secretary,
1105 Vliet Street, Milwaukee, Wisconsin.

Mohawk Valley Engineers Club, Walter F. Hudson, Secre­
tary, 222 Genesee Street, Utica, New York.

Engineers Association of Nashville, William Fitzgerald, Sec­
retary, Commercial Club Building, Nashville, Tennessee.

Associated Engineering Societies of St. Louis, Miss C. B.
Adams, Secretary, 3817 Olive Street, St. Louis, Missouri.

Engineers Society of St. Paul, G. L. Nason, Secretary, 107
E. 3rd Street, St. Paul, Minnesota.

Associated Engineers (of Spokane), A. D. Butler, Secretary,
City Hall, Spokane, Washington.

Washington, (D. C.) Society of Engineers, W. G. Hoyt, Sec­
retary, 3703 Northwest 35th Street, Washington, D. C.

Engineering Society of York, G. S. Amies, Secretary, Pol­
lack Building, York, Pennsylvania.



PAPERS AND DISCUSSIONS

WATER PURIFICATION.
By

John L. Porter
Bead before the Society October 13, 1924.

Good water for drinking purposes has doubtless been ap­
preciated by the human race from time immemorial. Among
primitive people the question of water supply was never of
pressing importance except in dry regions. In these regions
provision for securing and storing a supply of water became
necessary. Consequently springs were sought for, wells were
dug, and cisterns constructed in order that a supply of water
might at all times be available.

Wells were common in ancient Egypt, Greece, Assyria,
Persia and India, and from a sanitary point of view they
probably furnished a safer water than could have been other­
wise obtained.

Where turbid surface waters had to be employed for drink­
ing purposes, domestic filters of unglazed earthenware or of
sand stone were known to have been used, by the ancient Egyp­
tians and Japanese. Clarification of muddy water by the
syphoning of water from one vessel to another by the capil­
lary action of porous material, such as a strip of cloth, and a
consequent separation of the water from this suspended matter,
was well known to the ancients

As population became more dense and people began*to con­
gregate, centers of population sprang up near those places
where an abundant supply of potable water was readily avail­
able and great expenditures of labor and treasure were made
to collect, and to convey it to the towns.

Not only was a generous daily per capita allowance sought
for, but it is to be noticed that there was unmistakable evi­
dence of a keen appreciation of the dangers of a polluted
supply. Hypocrites, for instance, who wrote upon the value of
pure water some four hundred years B. C,, advised boiling and
filtering a polluted water before using it for drinking.

232
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The ancient water tanks of Aden in Arabia, probably built
500-600 B. C., for the collection of surface water from the
gorges of the volcanic crater at the bottom of which the old
city was located, afford an example of early impounding re­
servoir of an elementary type.

The infiltration galleries for collecting ground water at
Athens in Greece were probably constructed over 2000 years
ago, and the same method is used to obtain a pure and satis­
factory water supply today.

Probably no more elaborate system of water supply was
provided for any ancient city than that for Rome.

Until 312 B. C. the Romans took their supply from the river
Tiber, and from springs and wells in the vicinity of the city.

The increasing pollution of the river water as well as the
need for a greater volume of water evidently induced the
Romans to seek elsewhere for a supply.

In consequence, four groups of springs were made use of
and aqueducts totaling nearly four hundred miles in length
were constructed at different times during the next 600 years.

The Romans recognized the difference in purity of the sev­
eral waters and used but one of them for drinking purposes.
Although some of the aqueducts were destroyed at various
times, some of these sources of supply were used up until the
abandonment of the city in the 14th century, and even today
four of the ancient sources still supply the city with water.

At various points along the course of some of the aqueducts
were chambered tanks called “Castella.”

These consisted of from four to twelve compartments and
were called “Filtering places” by some of the earlier writers.

It is more probable that they were mainly for the purpose
of reducing the head of the water and consequently causing
some sedimentation. Some of these near the city served as dis­
tributing reservoirs.

During the middle ages, with the increasing density of popu­
lation the quality as well as the quantity of water used in the
centers of population seems to have been much reduced.
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As late as 1550 Paris used only one quart of water per
capital, per day, and at the end of the 17th century but two
and one-half quarts per capita per day.

The resulting sanitary conditions may well be imagined.
London was first supplied in small quantities with spring

water conducted through lead pipes and masonry conduits.
By the invention of the steam engine, pumping machin­

ery of adequate power and capacity became possible. The
growth of water works plants really dates from the 18th cen­
tury, but little advance was made until the latter half of the
19th century.

Iron water mains came into general use early in the cen­
tury. The methods employed in securing and maintaining
pure water supplies have been, in a large measure, governed
by local conditions.

In different countries where like physical conditions pre­
vailed similar lines of development have not always been
followed.

Mr. Allen Hazen in his book on Filtration of Public Water
Supplies, states that “it is really marvelous how each coun­
try has met its problems of water supply from its own re­
sources without much regard to the methods which have been
useful elsewhere.”

England has secured magnificent water supplies mainly by
impounding the water of small streams in reservoirs, while in
Continental Europe such supplies are hardly known. Germany
has spent millions upon millions in purifying turbid and pol­
luted river waters, while France and Austria have built hun­
dreds of miles of costly aqueducts to secure mountain spring
waters.

In the United States an abundant supply of some liquid was
too often the objective point, and as a result American works
are unrivaled in the volume of their supplies.

While the various tanks and reservoirs constructed by the
ancients in connection with their water supply systems give
evidence of their knowledge that sedimentation improved the
physical appearance of the water, if not its healthfulness, still
the first real step toward purification may be regarded as the 
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application of the straining action of sand and gravel as ap­
plied about 1829 in London and also at some of the continental
cities of Europe.

In order to understand intelligently the methods employed
in water purification processes it is necessary that we have a
general knowledge of the composition of the various classes of
natural water which require treatment. Rain water and snow
before precipitation are relatively pure, but in falling through
lower strata of air acquire some impurities in the form of dis­
solved gases and dust.

These impurities are, however, small in amount when com­
pared with those acquired after the water reaches the earth.

Waters that reach the surface of the earth may be divided
into several classes:

(1) Flowing surface waters consisting mainly of that
water which on reaching the earth’s surface flows more or less
directly into streams, with some admixture of water which has
soaked into the earth to reappear at lower levels as springs,
which eventually join either the rivers or lakes and ponds.
Such waters may be characterized as those which contain rela­
tively small amounts of mineral compounds, more or less sus­
pended matter and variable amounts of vegetable matter.

(2) Impounded surface waters, consisting of those flowing
surface waters collected in natural depressions with more or
less admixture of underground waters which emerge from the
earth as springs, thus, producing waters intermediate between
those of the flowing streams and the underground waters. As a
result of their lack of flow the suspended matter is largely re­
moved in them by sedimentation.

(3) Underground waters. The water which soaks into the
earth penetrates more or less deeply according to the geological
conditions and in doing so loses all of its suspended matter, but,
on the other hand, in flowing through the earth it takes into
solution varying amounts of chemical compounds. For con­
venience the impurities in water may be divided into classes
according to the sources from which they are derived. The first
broad classification separating those impurities resulting from
natural agencies from those produced by human life or activity.
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Natural impurities may be again divided into dissolved im­
purities, suspended impurities, microscopic plant and animal
life and bacteria. The solvent action of water upon the seem­
ingly insoluble constituents of the earth’s crust is enormous,
aside from its erosive action, although erosion frequently
assists the solution of the mineral compounds by reducing them
to a finely divided state.

Disintegration of minerals, like orthoclase for example,
gives Sodium and Potassium; dolomitic limestones may furnish
Calcium and Magnesium, and clay ironstone and pyrites may
give up Iron, Aluminum and Silica. The acids with which the
above bases are usually associated are Carbonic, Hydrochloric
and Sulphuric Acids, and are derived in the same way from the
disintegration of the minerals in the rock strata. More or less
Carbonic Acid is derived from the air and from the oxidation
of carbonaceous matter in the breaking down of organic matter.

Minute quantities of Nitric Acid are obtained in the same
way.

The oxidation of Sulphur in minerals produces Sulphuric
Acid in many cases. Sulphates, Chlorides, Nitrates. Carbonates
and Silicates exist as such in enormous quantities in the earth’s
crusts and are dissolved directly by water with which they come
in contact. Suspended impurities in natural waters consist of
fine sand and silt and a large class of so-called colloidal suspen­
sions, which possess peculiar properties and which are of con­
siderable importance in connection with water purification
problems.

For example: Silica is found in this State in many natural
waters, especially those containing Sodium and Potassium Car­
bonates. The Silica compounds characteristic of the clays show
a marked tendency toward the coloidal state, and render the
problem of the purification of turbid waters of this class almost
a study by itself.

Compounds of Iron and Manganese are not infrequently
met with in the colloidal state in natural waters and offer some
of the most interesting phases of water purification work.

Organic matter found in natural waters is probably always
present in this form to a greater or less degree. In many of our
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natural waters a luxuriant growth of algae and diatoms is found
at certain seasons of the year. They occur in both still and run­
ning water. Accompanying the growth and also the decay of
certain of these organisms, bad odors and tastes frequently de­
velop. It is not probable, however, that impurities of this
nature in natural waters produce disease in human beings when
swallowed in drinking water, but their presence frequently ren­
ders the water unpalatable.

Even lower in the scale of plant life than the diatoms and
algae are found the bacteria. They are present in all natural
waters, being the most numerous in surface waters, and much
less so in ground waters. By far the greater number of bacteria
play a benefieient role in the economy of nature, and appear
absolutely essential to many of the normal processes of devel­
opment of both plants and animals.

A few species, however, are associated with disease in
animals and human beings. So far as the contamination of
water is concerned, it is only the organisms capable of produc­
ing pathological conditions in man that are of interest. These
virulent forms usually reach natural waters through the me­
dium of domestic sewage and manufacturing waste. Impurities
derived from waste material in natural waters are the results
of the attempts of man to dispose of sewage and manufacturing
waste in the easiest manner possible; i. e., to turn it into the
natural water courses. In this way much of the surface water
in thickly settled land areas has become polluted with material
dangerous to the health of human beings who may drink the
water thus contaminated.

Ground water as well as surface water may become polluted
by sewage. In many industries waste materials are produced
which in many cases are likewise turned into the streams and
lakes, frequently rendering them totally unfit for human con­
sumption. The purification of water by natural agencies is to
some degree at least an established fact. Sedimentation by
lowered velocities in a flowing stream or comparatively quiet
lake or pond may remove considerable suspended mineral and
organic matter. Sunlight is a powerful germicide and also a
bleaching agent and many highly colored waters are rendered 
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lighter colored when exposed to the sun and air in natural
lakes or artificial reservoirs. Oxidation of carbonaceous mat­
ter also probably occurs.

Many dissolved salts may be deposited from solution by a
change in physical conditions under which solution was ef­
fected, or by the mixture and interaction of different waters.

Natural purification is also largely effected by the lower
forms of both animal and plant life in their life cycle.

The isolation of the specific organisms of many water-borne
diseases and the tracing of many epidemics of such diseases to
the use of polluted waters is so well established through many
years of study and observation that I will not take it up at this
time further than to state that it has been the main incentive to
the development of the various methods of water purification
now in general use throughout the world.

In general, water purification is resorted to for two general
purposes, i. e., drinking and culinary purposes, and industrial
purposes. The impurities in water which it is necessary to re­
move are in suspension, and solution and purification methods
fall naturally into two classes in consequence.

For the removal of matters in suspension, two processes are
employed, namely, sedimentation and filtration. When prop­
erly controlled these processes are able to purify waters of very
pool* quality with a certainty that has established these methods
upon a scientific basis. Mineral matter in suspension can be
entirely removed as well as practically all of the organic mat­
ter, which latter includes the bacteria.

Chemical agents may or may not be employed to facilitate
either or both of these processes. The chemical compounds
used in this connection are mechanical agents exclusively, and
merely assist and hasten in bringing together finely suspended
matter into larger masses which will settle and filter out with
greater ease.

For the removal of dissolved impurities such as salts of lime
and magnesia, chemical agents are usually resorted to. Oxida­
tion by aereation is effected in precipitating easily oxidizable
soluble salts such as those of iron and less frequently man­
ganese. Filtration usually follows sedimentation and is carried 
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out in various ways. Sand, gravel, coal, coke, charcoal, porous
tile, and sponges have been and are still used for filtering
media.

Only sand and gravel, however, are commonly employed in
large filtration plants. Other methods of purification employed
are those of distillation and sterilization by chemical or phys­
ical means. Distillation is obviously the most perfect method
of purification, but not necessarily the most desirable. Its cost
makes it prohibitive for all large supplies.

Disinfection and sterilization present the most advanced
phase of water purification and furnish methods of great prac­
tical value for supplementing other methods, as well as some
eases furnishing themselves all the purification needed.

The very practical importance of sedimentation in water
purification has caused the conditions which influence this ap­
parently simple phenomenon to be carefully studied and much
has been written on this phase of the problem. Particles of
different size and weight have different subsiding values which
are in turn affected by temperature, velocity of flow through
the settling basins, wind, area of bottom surface exposed to re­
ceive sediment, etc.

' The result of these studies has "been that settling basins
should be designed and arranged so as to prevent, as far as pos­
sible, the mixing of incoming water containing suspended mat­
ter with the partially clarified water in the basin. This is best
obtained by proper baffling and further, the size of the basins
should be sufficient to prevent scouring action, i. e., the picking
up and carrying along of particles of sediment already de­
posited.

The collection of minute particles of suspended matter into
larger aggregates is a process which appears to occur only to a
limited extent in natural water, although it may be artificially
produced by the addition of certain chemical compounds.
Since the deposition of these finely divided particles is an essen­
tial step in most purification processes, the phenomenon is of
much practical interest and importance in water purification.

The analogy between the physical properties of liquid sus­
pensions of certain chemical compounds and those of turbid 
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clay-bearing waters is so marked that some description of these
properties is of interest.

Dr. A. A. Mayes described colloidal mixtures as non-viscous,
non-gelatinizing, but readily coagulable as “colloidal suspen­
sions.’’ He regarded them as really suspensions of minute par­
ticles and not true solutions. He differentiates further by de­
scribing those mixtures in which the particles may be visible
under the micrscope as “microscopic suspensions,” reserving
the term “colloidal suspensions” for those containing particles
beyond the limit of microscopic visibility.

Natural waters furnish many examples of colloidal suspen­
sions. Most turbid waters in their natural condition may be
considered as mixtures of microscopic and colloidal suspen­
sions. A beam of light passed through a natural clay-bearing
water, even after the water has stood for many weeks, is plainly
visible in the same manner as when a sunbeam passes through
the air. This is a fairly good proof of the presence of minute
particles in suspension which reflect the light from their sur­
face. Colloidal suspensions of gold and arsenious sulphide arti­
ficially prepared act in a similar way to a ray of light.

Another property of colloidal and microscopic suspensions
apparently depending upon the presence of electric discharges
upon them is seen in the migration of the colloidal particles by
the passage of an electric current through the mixture.

Turning now to another important property of colloidal
suspensions in the general, viz., their coagulation, we find that
turbid natural waters possess similar properties to colloidal
suspensions artificially prepared. Non-electrolytes do not have
the power of coagulating colloidal suspensions, but all elec­
trolytes will do so with the proper degree of concentration of
the latter and a sufficient length of time. Acids, bases, and
salts, therefore, will coagulate colloidal suspensions all being
more or less disassociated in the aqueous solution and capable
of conveying an electric current. In a similar manner Hydro­
chloric Acid, Caustic Soda, Caustic Lime or an ordinary salt
solution will each, if of the proper concentration, coagulate the
colloidal clay of a naturally turbid water. It must be remem­
bered in dealing with the natural waters that we are working 
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with extremely dilute solutions of salts, even in those waters
which we commonly speak of as high in soluble compounds, in
other words, the concentration of the electrolyte is very low.

The similarity between artificially prepared colloidal sus­
pensions and the very small suspended particles characteristic
of turbid waters seems to warrant the classification of the latter
mixtures with the former. If we seek further analogies in the
coprecipitation or absorption by colloids of other substances in
solution and suspension with them, when these colloids are.
coagulated the true character of turbid waters seems more
apparent.

When a turbid water containing carbonates of lime and
magnesia in solution is treated with sulphate of alumina, for
example, a reaction results setting free aluminum hydroxide.
The liberated aluminum hydroxide absorbs or mechanically
traps the finely divided material in suspension, and in the
course of time the finer particles come together to form larger
particles which settle out readily. This process of coagulation
of. the colloidal clay suspensions and coprecipitation of the
larger suspended particles appears to be started by the coagu­
lation of the aluminum hydrate.

The time factor in the coagulation of turbid waters is an im­
portant one. The length of time required to bring about the
proper degree of coagulation varies with the different waters.
It is influenced by the character of the suspended colloids, by
the kind and amount of salts in the solution, by the quantity of
coagulating chemical used, by the temperature of the water,
and by the agitation to which the mixture is subjected. The
presence of much organic matter may retard the formation of
the floc. Observations of different natural waters have shown a
variation in time from ten minutes to four or six hours as nec­
essary to produce satisfactory coagulation.

Another phenomenon common to the coagulation of turbid
waters in the absorption of the applied chemical compound by
the flocculent material produced by the. reaction and the asso­
ciated suspended matter. The particular significance- of this
fact in water purification was early recognized, since it entails
some loss of chemical on account of this property.



242 Proceedings of the Louisiana Engineering Society

The “schmutzdecke” or gelatinous surface which forms on
the top of the slow sand filters is doubtless a true colloid, and
by its absorptive power removes the organic and inorganic sus­
pended matter. Where the amount of suspended inorganic
matter is small, the natural colloid formed on the surface of
the sand grains in the upper section of slow sand filters is
usually able to remove all the suspended matter, but where the
amount of clay is larger this does not always suffice and fre­
quently it fails entirely to produce a clear effluent.

When this type of water is met with, some means must be
restorted to to reduce the turbidity to a point where a natural
colloid produced on the slow sand filters can handle it, or coag­
ulation and sedimentation must be resorted to before filtration.

It was very early found that where artificial colloids were
produced by coagulation with chemicals much more rapid rates
of filtration and coarser sands could be used than with waters
which were susceptible of filtration without preliminary treat­
ment. This has resulted in two distinct types or systems of
water purification, the older one, which has been developed
largely in Europe with relatively clear waters and consisting
in filtration of the water, with or without previous plain subsi­
dence, being called the English or slow sand filtration system,
and the other or newer one developed almost entirely in this
country being known as the American or rapid sand filtration
method.

Later an intermediate type has been used somewhat, using
relatively small amounts of coagulants at times of high turbid­
ity with the slow sand filters. Slow sand filters are usually
operated at rates of from 2,500,000 to 3,500,000 gallons per acre
per 24 hours, although as low a rate as 1,500,000 gallons per
acre per 24 hours is sometimes used and occasionally as high a
rate as 6,000,000 or 8,000,000 gallons per acre per 24 hours.

The rates at which rapid sand filters are operated vary
widely, the usual rate being about 125,000,000 gallons per acre
per 24 hours, although it may be 40% less or 25% more in some
cases. •

The primary function of a filter is that of mechanically
straining out suspended particles. These particles may and 
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usually do vary greatly in size. It can be readily understood
how particles larger than the interstices of the sand bed will be
strained out. It is not so easy to understand how particles with
diameters of perhaps .0001 MM, and even much smaller, are
removed. The submieroscopic particles are much smaller than
the bacteria and yet a filter is able to strain them out of a water
in which they are suspended.

The filtering action of the sand bed must, therefore, be at­
tributed to the properties of the colloids deposited or formed on
and between the sand grains composing it. The colloidal state
of matter can be considered as a mesh structure, or a sort of
porous framework built up within the sand bed. Through it
water diffuses readily, but suspended colloids contained in the
water will be held back. Thus bacteria and inorganic sus­
pended solids are unable to pass through the mesh-like struc­
ture of the colloids attached to the sand grains or are held back
by adhering to the surface of the colloidal matter upod the
sand.

, There must, therefore, come a time in the operation of any
filter when the interstices of the sand becomes so clogged with
suspended matter that water can only pass through it at a much
reduced rate, or, on the other hand, when the colloids within
the sand bed are unable to restrain further any suspended mat­
ted in the applied water and it passes through the filter pro­
ducing t urbid effluent. Both of these conditions are commonly
met with in filter operation with both slow and rapid filters.

Slow sand filters as usually constructed are water-tight
basins on the bottom of which are laid terra cotta pipes with
open joints leading to a main effluent pipe provided with some
means of controlling the rate of flow. Around and over these
under-drains is placed a layer of graded gravel and over this,
in turn, -is placed the sand layer consisting of particles of high
insolubility such as quartz sand to a depth of 30 to 40
inches. The size of the said grains as well as their uniformity
is of prime importance and must usually be adapted to the par­
ticular water being handled for best results. Sands generally
used for filter purposes have an effective size varying from .20
to .50 millimeters in diameter, i. e., the size of that group of 
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sand grains than which 10% of the entire sand is smaller. The
variation of the size of sand grains in a given filter or group of
filters should not be too great, i. e., the uniformity coefficient
should be low.

In slow sand filters when the sand becomes too clogged to
permit the passage of a sufficient quantity of water, or when
the quality of the effluent falls below the required standard, it
becomes necessary to remove this material in order to maintain
the quality and quantity of the effluent. This is done by scrap­
ing off the surface layer of sand, usually from 14 inch to 1 inch
in thickness and removing it for future washing, or washing it
and returning it immediately to the bed, thus providing a
fresh surface layer of sand to collect and retain the suspended
matter. This washing is now usually effected by passing the
sand through water ejectors.

Rapid sand filters or mechanical filters, as they are some­
times called, are used almost exclusively in this country since
most of the waters to be purified carry more or less clay and
silt, and frequently require softening.

The question of land values is another important factor in
the tendency towards the use of rapid sand filters, as they re­
quire only from 2% to 3% as much area as the slow sand filters.

The development of the whole method of rapid sand filtra­
tion really dates from the Louisville investigations in 1896-97,
although several filter companies had been building small
plants for a number of years previously.

In the development of the modern rapid sand filter purifica­
tion plant, many problems in Mechanics and Hydraulics, as well
as in Physics and Chemistry, have had to be solved, and the
present type plant is the result of the studies and investigations
of many men.

As previously stated rapid sand filters are operated at rates
vastly higher than slow sand filters, and consequently become
ineffective in far shorter periods of time, necessitating much
more frequent cleanings.

Obviously the methods used in renovating slow sand filters
would be inapplicable and other means must be employed; the
method adopted being to wash the sand bed in place by forcing 
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clean water up through it at a relatively high velocity, accom­
panied in some cases by some form of agitation, either air or
mechanical stirrers or rakes.

In the earlier plants built rates of about four (4) times the
normal rate of filtration or a vertical rise of 1-14 inches per
minute were used, usually with the agitation. Later, higher
rates, 7 to 8 times the normal rate of filtration, were used, and
no other means of agitation of the sand bed was found nec­
essary.

The high rate of filtration and washing necessitated very
radical changes in methods of filter construction from those
employed in slow sand filters.

Tight under-drain systems had to be employed so designed
as to give a uniform distribution of wash water over the whole
filter area; more elaborate rate controllers had to be designed
to regulate the rate of filtration; and wash-water gutters or
troughs had to be provided to carry away the waste water from
the wash containing the accumulated sediment of the period of
operation.

These high wash rates also necessitated some means of pre­
venting the gravel layers from being displaced and mixed with
the sand and then allowing the sand to pass through the under­
drain system and thence into the effluent.

The first type of filter bottom designed consisted of a pipe
manifold beneath the floor of the filter tank with bell-mouth
openings into the filter to further distribute the water. Over
these gutters were perforated places, the number and size of
the perforations being carefully designed to provide the neces­
sary uniformity of wash rate. Above these plates were rela­
tively shallow layers of graded gravel in valleys formed in the
bottom of the filter. Over the top of the ridge blocks forming
these valleys was bolted down a layer of bronze screen cloth
to hold the gravel in place; and on this was placed the layer
of filter sand from 24 to 20 inches in depth.

This type of filter bottom, while very efficient, was rela­
tively expensive, and in some plants, where softening was not
resorted to, was found of insufficient durability.



246 Proceedings of the Louisiana Engineering Society

The first step to eliminate these troubles was to employ a
much thicker layer of gravel, using gravel at the bottom, and to
leave off the bronce screen cloth entirely. This proved entirely
satisfactory.

The next step has been to simplify the under-drain system
and has been handled in various ways in recent designs. In
general the tendency has been back towards the perforated
pipe manifold on top of the filter bottom similar to that used by
the filter companies in their commercial units. In some cases at
least it would appear that uniformity of distribution of wash
water was being sacrificed to simplicity of design and cheap­
ness.

In the design for the extensions at the Carrollton plant in
New Orleans, attempts have been made to insure better distri­
bution of pressures with the pipe grid system by using curved
inlets utilizing the velocity head of the flow in the main passage
and laterals.

In the earlier installations, hand set constant rate con­
trollers were used, which within their limits gave very satisfac­
tory results. In most cases they depended on maintaining a
fixed head over an orifice with its attendant absorption of head.
The need for variable rate control soon caused the development
of controllers which could automatically change the rate of fil­
tration to meet operating conditions; and the relatively high
loss of head in the orifice type of controller led to the develop­
ment of the Venturi type of controller, which is the most gen­
erally used today.

In all of the variable rate controllers, as first constructed,
there was a greater or less tendency to overreaching or pulsa­
tion at each cycle, which was considered objectionable by many
engineers, and finally led to the design of a non-overreaching
or non-pulsating type of controller.

At New Orleans, however, with variable rate controllers
designed by Mr. Earl, which had a marked tendency to pulsa­
tion, excellent results have been obtained. In fact, it is felt
from the results of observation covering many years, and com­
parison of results obtained at New Orleans with results at other
cities in the matter of economy, i. e., length of run and per­
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centage of wash water required, that pulsation of rate is dis­
tinctly desirable in that it prevents the sand bed from packing
too much and consequently clogging too rapidly.

At the Algiers plant, where non-pulsating Venturi type con­
trollers were recently installed, this effect seems to be demon­
strated, as somewhat shorter runs are the rule with the new
filters as against the old filters, other conditions being the same.

In filter operation at plants where softening is resorted to,
another condition develops which requires attention, viz., the
growth of the individual sand grains by accretion of the
hardening constituents being removed from the water, which
coarsens the sand bed and eventually requires its renewal.

The coarser sand will pass more water between washes and
consequently results in economy of wash water, but will not sat­
isfactorily remove all traces of turbidity from water that is not
for any reason perfectly prepared for filtration, or from a water
carrying an excessive amount of coagulated material.

The normal rate of filtration of 125,000,000 gallons per acre
per 24 hours is frequently being exceeded somewhat today in
many plants. At New Orleans during the past few years, due
to the increased consumption of water, particularly during the
summer months, this rate has been continuously exceeded on an
average by 10% and frequently for months at a time by 25 and
30% and occasionally for several days by 50%, with daily
peaks of 75%'.

The early completion of the new filter units, construction of
which is now well under way, will afford ample capacity at
more reasonable rates for many years to come.

Although most water purification plants today follow filtra­
tion with some sterilization, generally using chlorine gas or one
of its compounds, filtration is usually considered the final step
in most water purification processes, the success and economy
of which depends equally upon the proper preparation of the
water for filtration, whether coagulation alone, or softening,
either wholly or in part, is resorted to.

No two waters from different sources behave the same under
the same conditions of treatment, i. e., using the same type and
size of settling basins and using the same chemical treatment, 
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and frequently water from the same source if treated in dif­
ferent types or sizes of basins will require somewhat different
chemical treatment, and even then give quite different results.

In designing plants for economy of operation and efficiency
of results, it is therefore essential that a thorough knowledge of
the water to be handled be obtained. Where coagulation of
muddy waters alone is desired the question of the action of the
several commercial coagulants must be ascertained and the
most economical treatment applied. Where softening is de­
sired, accurate knowledge of the variation and limits of the
hardening constituents is necessary, as well as the character of
this hardness.

The proper treatment of water with chemicals depends upon
the reliability of apparatus for applying the chemicals, particu­
larly where a variable rate of purification is used. Two dis­
tinct types of apparatus have been developed for feeding the
chemicals to the water in proper proportion, known generally
as dry feed and wet feed. In dry feed the finely powdered
chemicals are fed from storage hoppers to feeding hoppers,
where mechanisms operated in various ways measure volumes
of the chemicals and discharge them into a funnel where a
small stream of water dissolves and carries them into the main
body of water to be treated. In the wet feed process relatively
large amounts of the chemicals are weighed out and placed in
tanks, where they are dissolved or made into suspensions and
fed as a liquid through apparatus which regulates their flow in
proportion to the amount of water being treated. Both sys­
tems have their advantages and disadvantages, and many
plants employ each method.

The wet or solution method has always been used at the New
Orleans plants with good satisfaction, and it is planned to con­
tinue its use in the new units.

The method and time, or order, of adding chemicals is of
considerable importance also. Most plants using Lime and
Iron Sulphate as chemicals apply the Iron first, while at New
Orleans much better results have always been obtained by ap­
plying the Lime first. Where Soda is used for more complete
softening it is added with the Lime. The effect of Hydrogen 
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Iron concentration is of considerable importance and attention
is being paid to it quite generally today.

It was early recognized in plants using Lime that an over­
treatment with that chemical produced much more efficient
coagulation with the same amount of coagulant than when just
the proper amount was used. This has led to another variation
of treatment in some of the more recent plants, when part of
the water is very much overtreated and then mixed with the
untreated or undertreated balance of the water.

The proper design of settling reservoirs is of great im­
portance in order to afford the maximum available settling
capacity, cut down scouring action, and short cutting of the
water and afford economical means of sediment removal, par­
ticularly in plants handling very muddy waters. Most plants
have basins with sloping bottoms and one or two sumps con­
nected by pipe lines to a lower point of discharge or to pumps
which draw out the mud and .discharge it wherever desired.
This method, of course, means intermittent cleaning and re­
duced settling capacity during the later period of operation.

Some basins have been, constructed with bottoms con­
structed in valleys and ridges with drain connections to each
valley. Such basins are intended to be operated continuously,
the mud sliding down the steep slopes of the valleys to the
sumps very readily and without removing the supernatant
water. This type of basin is, of course, relatively expensive,
especially where soil conditions are unafavorable.

Recently another method of continuous basin operation has
been developed using a specially designed basin with a power-
driven scraper which draws the sediment continuously towards
the center, where it can be drawn off either continuously or
intermittently by the usual methods. This method is in use at
present at several small plants and is being included in the
design of several large plants.

Water treated with Lime and a coagulant, or if it contains
much Sulphates with Lime, Soda and Iron has been found en­
tirely satisfactory for most domestic and industrial uses until
comparatively recently.
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The use of such water for certain, purposes, such as hot
water and ice water systems in hotels, office buildings, etc., and
for ice making without distillation, as well as for use as a boiler
water in the more modern types of water tube boilers has not,
however, been entirely satisfactory, and means have had to be
developed to remove more of the scale-forming ingredients
than the ordinary methods of softening can do.

Dr. R. Gens, in his studies on soils, found that certain com­
pounds called zeolites, more especially that class which he de­
scribed as Aluminate-Silicates, had marked absorptive powers
for exchange of bases when hard waters were filtered through
them. He was able to produce artificial zeolites which showed
even greater absorptive power than the natural.

Under the trade name of Permutite this compound has been
placed on the market as a water softening agent, with marked
success. Waters containing salts of Calcium and Magnesium
interchange these bases for the Sodium of the permutite, thus
becoming free from these hardening constituents, while con­
taining an equivalent amount of Sodium salts, which are rela­
tively more soluble and do not form scale in boilers or hot-
water pipes or precipitate out when the water is chilled to
below 40 degrees in cold-water systems.

These softeners will not satisfactorily handle waters with
any turbidity nor waters containing any caustic lime. They
are regenerated by treatment with salt solution.

Special permutites have been developed for removal of man­
ganese from certain waters; although the more common meth­
ods are similar to those used successfully for iron removal from
some natural waters in which these troublesome elements some­
times exist, such as aeration, treatment with lime and aeration,
and trickling and contact filters.

As an adjunct to the usual methods of purification and as
an easily available means of making safe waters which may be
occasionally polluted, but which are not normally treated in
any other way, disinfection or sterilization has within the last
decade been widely applied.

The most commonly used sterilizing agents today are
chlorine gas, chloride of lime, ozone and ultra-violet rays.
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Chlorine is by far the most generally used today in this coun­
try, though considerable chloride of lime and some sodium
hypochlorite is also used. The last two methods are relatively
expensive and are but little used.

The amount of chlorine necessary for efficient results is
very small, 15 to 35 parts per million or 1% to 3 pounds of gas
per million gallons of water treated.

DISCUSSION.

The President: I told you water purification was impor­
tant. You have heard the paper by Mr. Porter. Does anyone
wish to discuss it ? I would like to hear some discussion on this
paper, because I will be frank to confess I did not understand
all of it. I learned a lot though.

A Member : I notice that at Rochester, New York, they are
putting iodine in the water, and I would like to inquire if any is
being used at New Orleans, or if its use is contemplated?

jMr. Porter : No salts of iodine have been used at New Or­
leans, and its use is not contemplated, as sea foods contain iodine,
and there is not the need for it. Furthermore there is also a
certain small amount of iodine which gets into the river water
by sea water being picked up as spray and carried inland in the
clouds and deposited as rain.

The President: Mr. Porter, do they treat the city water
with chlorine?

Mr. Porter: Yes; they use about a pound and three-quar- :
ters to a million gallons. 1

The President : It doesn’t add any taste to the water? .
Mr. Porter : Not in the amounts generally used. The only

time you get a taste is when oil gets into the water. Occasion­
ally fuel oil gets into the river in an excessive amount, and some­
times causes a bad taste, in combination with the chlorine. .The
phenol compounds give, in combination with chlorine, a taste
about a thousand times as powerful as the gas itself. In certain
quantities, the oil in the water, in combination with the chlorine,
produces the taste.
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The President: Oil, itself,, wouldn’t cause the taste, or
chlorine itself, wouldn’t ?

Mr. Porter : Oil itself, wouldn’t, or chlorine, itself, wouldn’t
in the quantities usually found; but, the two in combination
would. Wherever we have any new pipes, we have that con­
dition until the entire coating has been thoroughly extracted by
the water. That taste is produced by the action of the chlorine
treated water, on the tar coating of the pipes.

The President.- Is there any other question?
3Ir. Rantz : I would like to find out, in the case where water

is artificially cooled, and the salts precipitated in the pipe to a
large extent, when the water is re-circulated, what remedy is
suggested to clear these pipes. Is there anything we can do
to clear them out ?

Mr. Porter : It can be made all right by removing enough of
the salts from the water so that the water is not affected by cool­
ing and then it will start to pick up salts again.

The President: It will actually take the scale out?
Mr. Porter: Yes.
Mr. Rantz: How are we going to get them to drink the

water while we are taking it out?
Mr. Porter: The water you speak of isn’t any worse than

the water you see in the big buildings today. If we turned out
that kind of water for people to drink we would be run out of
town. The remedy is some further treatment of the water be­
fore putting it in the pipes, either where it is used in hot or
cold water systems. All softening processes are based on the
solubility or rather insolubility of the hardening constituents
in the water. That is further dependent on temperature. If
you change the temperature conditions you have one set of con­
ditions which cause an excessive deposit in the pipes, tending
to fill them up. In the matter of cold water in the pipes there
is very little deposit in them, but there is a certain amount of a
compound zinc-caleium carbonate produced in the water, which
makes it turbid. I have seen water in office buildings down
town with one hundred parts per million of turbidity. You
must prevent precipitation, and that can be done in a number of
different ways. It can be done in certain cases by introducing
carbonic acid.
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Mr. Weil ; If you have seen some of that work you will find
in a great many office buildings in the city or in hotels that they
introduce Permutite filters for the prevention of scale in hot
water lines,, also in ice water tank systems. You will find that,
in the Hibernia Bank Building, Bienville Hotel, Maison Blanche,
they are getting away, from the trouble you refer to. The things
which causes the trouble are calcium and magnesium salts, and
in softening the water these salts are completely removed from
it. That method is being used both in boiler plants and hotels,
wherever deposits in pipe lines and boiler tubes is to be avoided.

Mr. Rantz : Do I understand you to say that they have eli­
minated it in the Hibernia Bank Building ?

Mr. Weil : In the Hibernia Bank and Maison Blanche build­
ings softeners were recently installed, and no longer than a week
ago I was talking to the Managers of the Hibernia Bank Build­
ing and the Maison Blanche, and I understand from them that
the principal trouble they are having is the clogging of the lines,
due to the throwing down of the scale. Mr. Porter can tell you
that it prevents the further formation of the scale. In these
buildings you will find that the cutting down of the scale is along
those lines.

Mr. Rantz : They go along with very nice water, and event­
ually some of-the scale peels off and gets down into the water,
and we have real turbid water; then a general kick goes up,
and the old water is run out, and we have it cleaned out and
we have very clear water for a few days, or maybe a week or
two, and then the same thing would happen over again. I saw
some of the pipes that were taken out of there that were very
nearly closed up, and often times the opening in the pipe wasn’t
over a quarter of an inch. I. would like to ask also, if it forms
quicker in galvanized pipe than in black steel pipe. It has been
my obseiwation that it has been much greater in galvanized pipe.

Mr. Porter : It takes place more in galvanized pipes than in
black pipes. While the water is approximately neutral there is
some slight corrosive tendency of the water, which acts continu­
ously on blaek iron pipes and, where there is a tendency to cor­
rosion, there is no tendency to deposit. Galvanized pipes are
not subject to corrosion by the constituents in the water, but 
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there is a tendency to form at first a compound salt with the
zinc coating in the galvanized pipe, and the calcium carbonate
that remains in the water, and that coating gradually causes the
further deposition of salts which in an open vessel, would not
be withdrawn from the water. Where the service pipes are not
subject to heavy enough draught, that deposit goes on rapidly.
I have seen, in office buildings downtown, galvanized pipes near­
ly closed up where cold water passed through them. We have
hundreds of feet of galvanized pipe around the plant carrying
water in enormous quantities, and there is relatively very little
deposit in these pipes. It was attempted to design the pipe lines
for the amount of water they were to carry. Where there was
a specific flow it appears pretty much to prevent an excessive
deposit. In a house pipe, where the flow is very small, and for
hours at a time there is no flow at all, there is a tendency to
cause it. Another cause of stoppage in the pipes is not the
choking of the pipe as a whole, but the closing of the pipes where
joints are made. No matter how well the pipe is galvanized,
when it is cut off and threaded the galvanizing is destroyed at
that point, and some corrosive action takes place. They brought
me, some time ago, pieces of hot water pipes from the St. Charles
Hotel that were stopped, as they said, with scale. There was a
piece of inch and a half, and one inch pipe. The coating didn’t
look like a filling up with scale, such as I had often seen. I
took those pieces of pipe to the machine shop and split them in
two, and found that the filling up was not continuous. I found
in every one of them where a rust tubercle was completely filling
the pipe, and there was not a thirty-second of an inch of scale
on top of the rust. That was due to defective galvanized iron.
The galvanizing blistered, and rust formed and filled the pipe
and choked- down velocity to a point where deposition could
take place.

The President : Is there any other question, or discussion ?
A Member : What velocity is necessary in any pipe to pre­

vent scale?
Mr. Porter: I don’t think they have any definite figures.

We always aim to get as high velocity as we can, without produc­
ing more friction than we can stand for. I should say two or
three feet per second is all that is necessary to prevent the scale.
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The President : It is fact, isn’t it, Mr. Porter, that the scal­
ing takes place much quicker where the water stands in the pipe?

Mr. Porter: Yes.
The President : Even though there is a less amount of water

coming in contact with the pipe?
Mr. Porter : Yes. The trouble in cold water pipes is, in a

number of these big buildings, intensified very much by the fact
that, in order to keep the water cool, it is circulated back and
forth through some sort of a cooling device. I figured it out in
the case of the new Post Office, that they were circulating that
water over forty times a day. If they were consuming a thous­
and gallons a day, they were pumping forty thousand gallons.
It went through the pipe lines forty times before it was used,
and any tendency to pick up any material in the pipe line was
multiplied. While the water might have been good at the end
of a week, that water has picked up a good deal of sediment.
The water is good for some days, then the people complain, and
they wash it out and start over again. That condition, in cold
water systems, can be taken care of by putting in some type of a
small sand filter between the circulating pump and the circulat­
ing system. The permutite system is undoubtedly the best com­
mercial system available today for such work. .The minute you
get rid of the scale forming material, you start in on your corro­
sion. The complete softening of water by the permutite system
is not producing perfect water however. The fact must be recog­
nized that, the minute you stop scale formation, you start cor­
rosion. It will be more pronounced in a black pipe than it will
in a galvanized pipe.

The President : Is there anything else anyone wants to say ?
Mr. Weil: We would like to hear from Mr. Adams about

the installation in the new power station.
Mr. Adams : In our case we evaporate water that we want

for boiler water and don’t want any soluble salts. The old
method of treating the water wras fairly effective, by removing
incrustants, but not as effective as we wanted it to be so that
we could see that water in the boiler without getting too high
a concentration. Our present system is to evaporate. That al­
lows us to cut down insoluble salts and scale forming ingredients, 
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and we can take care of the small amount of scale forming mate­
rial that comes in through our raw water. But it is an entirely
different problem from either industrial softening of water,
or water for office buildings, because we have an entirely differ­
ent set of conditions. We have less failing of boiler tubes with
our evaporating system, and there is very little heat loss because
heat is obtained in condensing the steam, and returned to the
system. So that really, the only heat lost is lost through radia­
tion. There is not so much loss inflicted by the water. We have
practically eliminated priming, and any scale formation in the
boilers, except in cases where we have to handle city water. Of
course, at times we have a very small amount. We evaporate
water at a very high rate per square foot of heating surface,
and it is absolutely necessary to have our scale forming material
as low as two-three grains per gallon. A thirty-second of an inch
of scale will bag a tube in our oil-burning boilers. We are put­
ting in an additional treatment now to take care of the raw
water that gets into the condensers, by using a filter. We have
cut our tube loss down to a comparatively small amount, about
seventy-five per cent, by that process. We have less trouble
with the salts. We are improving our process a little all the
time.

Professor Gregory: Gentlemen, I wish to say that one of
the reasons why we have such a large crowd tonight is that the
Senior class of Tulane in engineering is here. When they heard
of this paper, like all the rest of us, they wanted to come down
and hear what Mr. Porter had to say. I am sure they have en­
joyed it. Of course, when they came to me and begged to be
allowed to come here tonight, I told them to come as guests of
the Society. That is the reason they are here. Ordinarily they
spend Monday nights studying hydraulics. On this occasion
they came down here to hear the work of a master, and that
accounts for them being here.

The President : We are glad to see them all here.
Col. Garsaud : I move a rising vote of thanks to Mr. Porter

for his very interesting paper.
The President: You have heard the motion. All in favor

of that will please rise. Mr. Porter, you are well thanked.
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In view of the fact, that many Louisiana engineers are con­
stantly in the field, engaged in land surveys, drainage, flood
control irrigation, and related engineering projects, they have
had in the past and may have in the future opportunities to
observe, recognize, and study some of these so-called “Surface
Indicators of Oil,” indicative of the occurrence of oil. Thus
the scope of this paper is to present to the engineers some of
the fundamental physical characteristics of these so called
“Surface Indicators of Oil,” which may have a definite or rela­
tive bearing upon the commercial accumulations of oil in the
adjoining or immediate locality of their occurrence, in order
that they may recognize them. Many times new oil and gas
fields have been discovered by engineers co-operating judicious­
ly with reputable geologists.

The fundamental prerequisite of the field man, in search of
“Surface Indicators of Oil,” whether geologist or engineer, is
a mind trained to think and eyes trained to see; eyes to note
the topographic forms and the mind trained to recognize their
significance, in as much as, generally, surface indicators and
surface folding are indexes to underground conditions. Con­
versely one is the causation and the other is the accompany­
ing physical effect. This fact is accepted, as generally, the
basis upon which the science of Oil Geology has been founded.
And, therefor, the field man whether geologist or engineer, in
search of “Surface Indicators of Oil,” must look for the topo­
graphic expression of the physical effect.

In the past much has been said and written about the sur­
ficial structural conditions under which commercial accumu­
lations of oil may be found in nature. And assuming that out­
crops of folded sedimentary rocks were present, the work of
the oil geologist simplified itself into the problem of observing
the rocks and noting their structural arrangement for the
reasons that,
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11.—“Commercial oil and gas deposits occur in the higher
parts of folds or wrinkles of the earth’s surface called anti­
clines, domes, monoclines, etc.”

2.—“ Water is always found in the same stratum as the oil
but in the lower part of the fold.”

3.—“All commercial deposits so far have occurred in sedi­
mentary or water laid deposits such as sands, sandstones, con­
glomerates, shales, and limestones.”

4.—“All oil and gas deposits, so far as known, are capped
or covered by practically impervious beds of shale, sandstone,
or limestone, also such deposits are underlaid by impervious
beds.”

But, the almost complete absence of outcrops of the common
type of indurated stratified rocks in Louisiana, with the excep­
tion of a limited area in the northwestern part of the state,
where the younger Cretaceous rocks have been pushed near the
surface by a prehistoric secular movement, eliminates the possi­
bility of making a detailed surficial study of the rocks and their
structural arrangement, and the field man must seek other
Surface Indicators of Oil.”

The principal, “Surface Indicators of Oil,” of this state
may be classified as follows:

1—Natural Gas Seeps.
2—Oil Seeps or Oil Springs.
3—Salt Domes or Salt Islands.
4—Mud Lumps or Mud Volcanoes.
5—Sulphur.
6—Mineral Springs.
7—Structural Streams.
8—Surface Indicators of Minor Importance.

Natural Gas Seeps
In some localities in Louisiana, especially in the broad flood

plains of the Mississippi, bubbles of gas arise in minute quan­
tities through silt and water to the surface of streams. Al­
though gas, in itself, does not always constitute a criteria as
to the proof of the existence of oil in a locality, it does show,
however, that conditions are favorable for oil. Very frequent-

’Praetical Oil GeoJogy-Hager.
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ly non-hydrocarbon gases, such as, sulphur dioxide and carbon
dioxide, and gases or air bubbles arising from submerged am­
phibians, crustaeeons, and reptiles are mistaken for natural gas.
They may be easily identified as combustible gases in noting
whether they are inflammable.

Marsh gas (Methane) taken from lake beds and swamps
has often been considered a good sign of petroleum and led
to oil excitement, but marsh gas, we know, exists at the present
time, in many localities in Louisiana where petroleum does not
exist.

Natural gas was first recognized, in this state, in seeps near
Red river in Caddo parish, many years before wells were drilled
there for oil or gas, the commercial development of which did
not occur there until 1904.

Oil Seeps or Oil Springs.
Oil seeps and springs are commonly found in lowlands,

swamps, springs, or along the banks of small bayous. Seeps
and springs are differentiated from one another, in as much as,
in the case of the former the fluid has no perceptible flow as
it comes from the ground; while the latter does have a per­
ceptible flow. Seeps and springs of oil have often been un­
covered. by engineers in excavating ditches and canals for ir­
rigation and drainage purposes. The oil scum is usually found
as an iridescent film on the water. Very often, however, in­
vestigators have found that novices have mistaken iron, man­
ganese, or vegetable scum for oil scum. It is important to re­
member that a drop of oil in water will form as an iridescent
film arranged in concentric circles expanding from the center.
An oil scum is thin and very cohesive which upon being dis­
turbed or agitated will not break into small particles charac­
teristic of vegetable or inorganic scum. Generally, an iron
film can be distinguished from an oil film either by its odor or
taste.

The engineer will naturally ask. why oil seeps are so seldom
seen in Louisiana. The principal reason is that there has not
been enough fissuring to permit the oil to reach the surface
which is usually covered thickly with alluvium or other non­
productive beds.
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In 1915 a classification of seeps or oil springs was pro­
posed by De Golyer, as follows:

1.—See pages associated with igneous intrusions.
(a) At contact zones of volcanic plugs and sedimentary

rocks.
(b) At contact zones of dikes and sedimentary rocks.
(c) Through cracks and fissures in igneous rock itself.
(d) As intrusions in the igneous rock.
(e) From metamorphosed rock above an intrusion which

does not outcrop.
11.—See pages not associated with intrusions.

(a) At crest of domes or anticlines.
(b) Along marked fault or fissure planes.
(e) From steeply dipping strata.
(d) Isolated occurrence of uncertain relationship.

In the bulletin of the Louisiana Geological Survey of 1899,
G. D. Harris states that, *\A spring formerly existed at the
place now occupied by the saw-mill on Belle Isle, which fur­
nished an oil that was highly esteemed in the neighborhood
for its medicinal qualities. Capt. Lucas reported a slight
amount of oil in several of the wells bored by him on this
island.”

Salt Domes or Salt Islands.
The surface relief of a salt dome is generally a circular or

nearly circular mound rising above the general prairie or
swamp. The mound in many eases has a marked central de­
pression and they are sometimes partly or wholly obscured by
erosion. The mean diameter of the mounds may vary from a
few hundred feet to a number of miles. It is not uncommon
in connection' with salt domes to find ridges on either side or
both sides of the dome, in most cases, the salt dome seeming
to rise from the ridge. These ridges are broad and low and of
a variable width; sometimes extending only a few feet above
the surrounding country. And in a few cases they are known
to connect salt domes.

The first salt dome in Louisiana was drilled in 1896 by
Lucas, for Joseph Jefferson on the Jefferson estate now known

JBull. of the Louisiana Geol. Sur. 1899 p. 138. 
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as Jefferson Island. Because of the presence of mineral spring
water at the surface, Jefferson conceived the idea of health
giving water. Lucas discovered salt on this mound in varying

tions to Belle Isle and Grand Cote, where surface conditions
were similar to those which he had seen at Jefferson Island.
During explorations at Belle Isle, Lucas discovered, in the cap
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rock above the salt, indications of petroleum* and sulphur.
And it was chiefly Lucas’s interest in the sulphur that led him
to continue his work in Texas, principally Spindle Top, where
he found surface indications similar to those existing at Five
Island, and after due exploration the first gusher came in at
Spindle Top January 1900, at the rate of 125,000 barrels per
day.

The accompanying sketch-map shows the surface topo­
graphy of a typical oil producing salt dome.

Mud Lumps or Mud Volcanoes.
Conspicuous mud cones formed by the outwelling or extru­

sion of mud. The value of mud lumps or volcanoes, as an evi­
dence of oil, has been frequently questioned; and as yet not
definitely established. Mud lumps are known to exist in but
one locality in the United States namely; at the mouth of the
passes of the Mississippi river. And from reports made by
geologists and engineers it is definitely known that gas is con­
tinually seeping, and this fact leads us to infer the association
of oil. It is also quite probable that the mud lumps are not,
necessarily, associated with natural gas or oil, but that they
may occur secondarily where only small quantities of marsh
gas are confined below the muddy strata. Shaw’s hypothesis
is1, “The mud lumps are produced by a gentle seaward flow
of layers of semi-fluid clay under the land and the shallow
water nears the ends of the passes, where this flow is opposed
by the comparative resistant foreset beds.”

The full details as to the processes forming the mud lumps
will not be fully known until much more field work in the
nature of deep test borings have been made. And until then,
the various hypothesis involving volcanism, faulting, the accu­
mulations of rock salt (embryo salt domes), oil and sulphur
are all plausible explanations as to their formation.

• 2It is definitely known, however, in foreign countries that
there is a relation to mud volcanoes and oil, Mud volcanoes are
found in the vicinity of the oil fields of the Apsheron, Crimean
and Taman Peninsulas of Russia, in Venezuela, Colombia, at

.Prof, paper 85-U. S. G. S.
~Day’s Handbook of the Pet. Ind. Vol. 1.
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Mimbu and on the Island of Ramri in Burma, and also to some
extent in Rumania and Poland.

Day says that in certain gas wells, of great volume, in the
Caddo field in Louisiana, where the formations are compara­
tively soft, have broken loose and run wild for years, throwing
water and mud into the air, and we may assume that these
wells may be of similar internal structure to natural mud vol­
canoes but they are evidences of gas and not oil.

Sulphur.
In Louisiana oil has been found associated, in more than

one instance, with sulphur. And in most cases calcium sul­
phate, (Gypsum) forms the cap rock for the greater majority of
the salt domes, leading geologist and chemist to advocate some
inorganic relation between oil and sulphur. According to their
theory the action of hot water upon limestone and gypsum,
which in nature are closely associated, give as products the
constituents of petroleum. The exact chemical reaction, has
as yet, not been definitely explained.

“In 1839 Dr. William M. Carpenter states that, ‘in low
lands bordering on the Calcasieu river there are numerous
springs of petroleum. ’ These were the petroleum springs which
finally led to the discovery of sulphur near Lake Charles. One
of the wells at the sulphur mines yields a small quantity of petro­
leum which during sulphur operations was collected and barreled.
About 1868 the Louisiana Oil Company was formed to exploit
the oil and gas springs in the fresh water swamp at the head
of Bayou Choupique, about 15 miles west of Lake Charles. The
well which the company sunk was unsuccessful, so far as oil and
gas was concerned, but revealed extensive deposits of sulphur.”

Mineral Springs.
Mineral waters, especially those impregnated with a high

content of chlorine and hydrogen sulphide gases, are frequently
sought and used for “Surface Indicators of Oil.” It is known
that many of the saline springs in Louisiana from which much
evaporated salt was obtained during the Civil War and earlier
are now prolific oil producing fields. And several large oil pro­
ducing companies are now making a practice of sampling all
spring water.
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Structural Streams.
Perhaps no oil field better illustrates the value of the topo­

graphic criteria than does the Gulf Coast field, where the earlier
salt domes were located chiefly by the presence of low mounds
or depressions and peculiar drainage lines.

The general laws governing the relationship between drain­
age and topography were aptly stated by V. E. Monett as
follows:

/‘A brief review of the physiographic laws governing the
relation of the surface features to rock position shows that:
(1) In region of horizontal or nearly horizontal sedimentary
rocks, the relief may be slight or considerable, but the hills
tend to be of uniform height and have uniform slopes. The
streams are more or less equally developed and are dendriti
(tree like) in appearance. (2) In gently folded sedimentary
rocks (dips less than 20 degrees) the resistant rocks form low
ridges with a gentle dip slope in the direction of dip of the
rocks and a steeper slope in the opposite direction. The main
streams flow in relatively straight lines following the forma­
tion in the direction of the strike. The hills may be of irregu­
lar shape and of different elevations; and may be either syn­
clinal or anticlinal structure. (3) In closely folded sedimen­
tary rocks the hill are all of the narrow ridge type and may
be long straight ridges of zig-zag ridges. They are steep on
one side and have gentler slopes in the direction of the dip of
the rocks. The drainage is of the block type with small weak
streams flowing at right angles to the strike and the main
streams running parallel to the strike on the weaker rocks.
The ridges are of unequal heights, and synclinial mountains are
perhaps more common than anticlinal mountains.

Oil pools occur under all of the above three structural con­
ditions. Rock outcrops and key horizons are usually abun­
dant where dips are steep, so that topographic evidence is only
made use of to the fullest extent where the type of folding is
intermediate between case 1 and case 2 discussed above. A
statement of the relation existing under such condition would

,Topographic Criteria of Oil Field Structure, by V. E. Monett. Bulletin
of The American Association of Petroleum Geologists. Vol. (> page 37. 



“ Surface Indicators of Oil" in Louisiana 265

be about as follows: When a considerable vertical section of
more or less homogeneous sedimentary rocks are thrown into
very gentle folds and eroded, the anticlines and domes will

correspond approximately with higher topographic areas, and
the streams will tend to follow the synclinal axes. True domes
will give a radial drainage pattern.”



266 Proceedings of the Louisiana Engineering Society

Tn all probabilities all of the petroliferous structures iu
Louisiana are intermediate between the fore-mentioned case 1
or 2 or are true domes, and their characteristic drainage lines
would either follow the synclinal axis or have a radial sym­
metry of pattern. See the accompanying sketch map.

Surface Indicators of Minor Importance.
A few of the, “Surface Indicators of Oil of Minor Im­

portance,” may be classied as follows:
(A) Soil or Sands Impregnated or Stained With Oil.
(B) Steeply Dipping Surficial Strata.
(C) Surface Indicators of Uncertain Relationship.
A—Soil or Sands Impregnated or Stained With Oil.

Soil and sands impregnated and stained with oil are not
commonly found in Louisiana, although they may occur in the
drainage basin and areas of extinct oil seeps and springs. It
is rarely probable that the soil and sands are visibly petroli­
ferous, because of the evaporation and oxidation of the oil
which has taken place. Occasionally when the evaporated oil
has had an asphaltic base it is sometimes possible to note the
brown or brownish black stain in the sand. And where the
oil residue, mixed with sand or soil, is still moist the mixture
is soft and plastic, and the odor of petroleum may be detected
in the disturbed material. In any case of doubt as to the cer­
tainty of the stain being oil it is advisable to test for the same
by what is known as the “Shaking out process,” with chloro­
form or carbon tetrachloride.

B—Steeply Dipping Surficial Strata.
In a few instances, in Louisiana, structural folding favor­

able to the formation of oil is reflected at the surface in the
steeply dipping strata of the overlying material. Precaution
should be taken to note for certainty that the apparent struc­
tural dipping of the strata is not due to unconformities, cross
bedding, or slumping of the overlying mass.

(C) Surface Indicators of Uncertain Relationship.
Under the general classification of Surface Indicators of

Uncertain Relationship may be classified vegetation and fos­
sils i. e., as to their presence, absence or character.
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Summary of the Major Crustal Uplifts in Louisiana and Their
Respective Oil and Gas Fields.

The occurrence of the oil fields in Louisiana on the flanks
of the great centers or lines of uplifts, emphasizes the fact
that all American oil fields occur on minor folds in regions
contiguous to centers or lines of disturbances. The distinct
uplifts and domes of* this state may be placed in four groups
and are classified as follows: (1) Sabine uplift, which occu­
pies the northwestern part of the state, including Caddo, Bos­
sier, DeSoto, and Red River parishes. On this uplift are the
Caddo Oil and Gas Feld, Shreveport gas field, Elm Grove gas
field, DeSoto-Red River oil and gas field, Bethany gas field,
and Bellevue oil field. (2) Ouachita uplift, not as pronounced
structurally and less extensive really as the Sabine uplift. It
includes part of Morehouse, Union and Ouachita parishes in
the Northeastern part of the state. The Monroe gas field oc­
curs on this uplift. (3) Isolated Domal Structure, which oc­
cur between the Sabine and the Ouachita uplifts and includes
the Homer and Haynesville fields. (4) Saline Domes, which
comprises all of the pronounced supposedly salt mounds which
may or may not rise above the general level plain of the
prairies or swamps where they occur. The majority of the
Saline Domes in Bossier, Bienville, Natchitoches, and Winn
parishes are -eroded, non-productive, steeply dipping domes.
However, in the Gulf Coast region of Louisiana and Texas,
there are more than 40 productive low saline mounds, such as,
the oil fields occurring at Vinton, Edgefly, Welsh, Jennings,
and Anse La Butte.

The structure of the gas fields of Terrebonne and Lafourche
parishes has never been definitely determined but are thought
to be salt domes.

In general all surface indications brought about by two sets
of processes, continually in operation on the surface of the
earth, are favorable to the accumulation of oil. These two pro­
cesses have been designated Diastrophism and Vulcanism. The
former includes all movements of the outer part of the litho-
spere,- whether slow or rapid, gentle dr violent, slight or ex­
tensive; and the latter with all processes concerned with the 
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movement of lava and other volcanic products, whether ex­
truded or intruded into the outer part of the lithospere. The
two may be closely associated for local movements are often
associated with volcanic eruptions.

And, it may be readily seen, that all of the so-called, “Sur­
face Indicators of Oil in Louisiana,” owe their existence or for­
mation to crustal deformations of the outer part of the litho­
spere, resulting either in: (1) Fissuring or faulting, which
later become the avenues for the escaping gas, oil, or mineral
waters, in the form of seeps or springs. (2) Underground
folding which may be reflected at the surface in the form of
domes, anticlines, synclines, or monoclines. Or (3) Complex
Folding, which may have been caused primarily by secular
movements followed by a secondary folding due the crystalli­
zation of salt brought by water through a fault or fissure re­
sulting in so great an expansion that the formation overlying
the salts is bowed upward forming domes.

DISCUSSION.

The President: Gentlemen, you have heard the paper. Is
there anyone that would like to discuss it, or ask Professor
Steinmayer any questions? •

Professor Gregory: I would like to ask Professor Stein­
mayer about some mounds near Lake Charles. You can see
them from the train; you can see them better from the rice
fields I traveled over. They have a diameter varying from ten
to fifty feet; they are almost absolutely circular, and the soil
comprising those mounds is of a very different texture from
that of the fields. The rice irrigators out there tell me that
the water seeps into the earth through those mounds very readily,
and they have been a source of wonder as to how they were
formed, and whether they have anything to do with gas or
petroleum.

Professor Steinmayer: According to your description, if
the mounds only have a diameter of ten feet, I think they
are too small to be classified as salt domes.
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Mr. Schwartz : May I ask you in what locality, that is, at
what point of the vicinity of the salt dome they place their
test hole ?

Professor Steinmayer : They found, by actual experience,
that it takes forty holes to test a salt dome. Usually the place
to find oil would be towards the outer flanks of the mound, be­
cause the center of the mound represents the structural high,
and where you would expect to find oil is where the salt has
been pushed up through the sedimentary rock. Where you will
find that, depends on local conditions. It is a good idea, and
the practice of drillers, to locate the test wells towards the
outer edge or flanks of the mounds.

Q. Is it generally found above the deposit of salt?
A. At this juncture of sedimentary rock and the salt core,

is where you may find oil.
Q. Was the Jefferson Island project of any value?
A. Not as far as the general idea of oil was concerned;

it was originally drilled for the health giving water there.
Q. But for petroleum?
A. There is no petroleum on Jefferson Island. They found

salt, but not petroleum. They are drilling at the present time
a few miles northwest of Jefferson Island.

Q. Around Avery Island?
A. No, it is around Kaplan.
Q. May I ask you an amusing question,—is the famous

Teapot dome a salt dome?
A. That is a question—I am sure the Teapot dome is not

a salt dome; it is a structural dome, i. e., folded sedimentary
rocks.

Professor Robert: Are there any other questions?
A Member: Is there any relation between the deep well

mounds and oil ? I heard some discussion about the California
fields?

Professor Steinmayer : Yes. I think there would be some
relation between the production of oil and sub-structural for­
mation.

A Member : Do you know whether or not the salt mounds
in Louisiana check up on the California investigations?
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Professor Steinmayer: I couldn’t say.
Professor Robert: Have any indications of oil ever been

found around any of those mud lumps you speak of at the
mouth of the Mississippi river?

A. I brought out the subject of mud lumps as a subject for
discussion. The mud lumps may be surface indications of oil
or gas, and may not be either. At the present time we have
not had enough deep test borings to tell whether these lumps
were formed by oil, gas, salt or sulphur, or whether they are due
to the flow of the semi-fluid clay,' and I wish some one would
go down and drill on these mud lumps, because it would be
of scientific value to all scientists, and the engineers.

Professor Robert: Speaking about those mud lumps, I re­
member an experience I had on one of them once. If Mr.
Alexander were here he would remember this very vividly too.
He and I started out over Southwest Pass to find a natural gas
well. A shipwrecked sailor came in and told us there was one
out there. We nearly lost our lives. We got out and found
a peculiar thing. Of course, the water was shallow, not over
three or four inches deep, and it was absolutely fresh water
all around there, and we found this particular mud lump in
the center of it, with a great big hole in the ground, about that
big around, through which gas was boiling. I ran my arm down
in that hole, and that water was as cold as ice, and it was salt
water, and it left a trail of salt as it ran in the sea. Incidentally,
that is the trip on which I shot my first pelican. I wanted to
examine one, and I examined it about five minutes, and re­
gretted it for twenty-four hours. I don’t think there is any
one thing in the world that has more lice on it than a pelican,
unless it is another pelican.

Professor Steinmayer: Engineers have found gas coming
from places of this sort, and the gas has been analyzed. Of
course, the question is, is it marsh gas or natural gas. There
is such a wide variation between the two that is hard to state •
whether it is one or the other, without analyzing the gas.-

'Mr. Burwell: Have they had any indications of oil East
of the Mississippi?
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Professor Steinmayer: I remember an occasion where a
well was being drilled near St. Francisville. There are possi­
bilities of finding oil, but just what the probilities are remains
to be told. All oil in here is found either on the flanks of the
major uplift in isolated dome structures, or on salt domes.

Professor Robert : Are there any other questions ?
Mr. Klorer : What is your theory about the cause of the oil

pond just off the coast of Texas, and West of the Sabine jetty?
There is an area in the gulf, an oil pond half a mile long, and
the pilot boat generally tries to get into this oil pond in rough
weather. In stormy weather it is noticeable that there is al­
ways a smooth water surface in that particular section. Some
people think it is connected with the Spindle Top area. I don’t
know whether it has ever been brought to your notice.

■ Professor Steinmayer: That particular case has not been
brought to my notice, but G. H. Harris predicted oil fields in
the Gulf. (Refer to page 19 of the Bulletin No. 7 of the
Louisiana Geological Survey). Just the exact locality, I can’t
recall at the moment. Of course there may be a seepage of oil
there that comes to the surface, that accounts for the oil pond.
Do you know whether the oil has ever been tested?

Professor Robert : It seems to have a very pronounced oil
scum, and I think there is as much as eighteen feet of water
there; between twelve and eighteen feet of water?

Professor Steinmayer : I think it is due to an oil seepage,
a marine oil seepage.

Professor Robert : Is there any other question that anyone
wishes to discuss any further? Is there any other business to
come before the meeting ? lam sure we all appreciate Professor
Steinmayer’s paper.

Professor Steinmayer : I would like to bring up another
question. I want to ask the engineers whether, in their experi­
ence in sub-surface structures they have ever found any evidence
of boring in the retaining piling and wall? In sea water or in
fresh water? The reason I bring out this question, a short time
ago we completed a classification of some fossil shells that were
given to me by Professor Gregory, and they were entirely chan­
neled by some boring animal. I would like to find out whether 
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these marine boring animals also bore in rock sub-structures of
any nature. Of course we know they have in the case of wood,
but have the engineers noticed any boring in concrete?

Professor Robert : If they could bore into wood, they might
be able to bore into concrete.

Mr. Lanphier : There is a borer that bores in soft lime rock.
It was noticed at West Rigolets Light Station.

Mr. Delery : Mr. Porter at the Purification Plant claims
to have found a borer in concrete. I found, in the drainage
operating department of the Sewerage and Water Board, we
had a lead sheath cable, copper on the inside, and that was per­
forated by some borer pretty thoroughly in a half dozen places.
That was at the New Basin.

Professor Steinmayer: I was wondering whether we had
a borer of concrete and limestone in this locality.

Mr. Lanphier : I think they had a case of that kind at Gulf­
port. I think some concrete over there was attacked similar to
the teredo attacking wood.

Professor Robert: Is there any other question?
Mr. Garsaud: Mr. President, I move a vote of thanks to

Professor Steinmayer for his very interesting paper.
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Minutes of Board of Direction, October 13, 1924.

The meeting was called to order with President Robert in the chair,
and Messrs. Moses, Hamilton, Kerr, Lanphier, Garsaud, Barelli and Muth
were present.

The minutes of previous meeting were read and approved and bills on
hand were ordered paid.

The Treasurer was authorized to purchase $750.00 worth of Home­
stead Stock and the Secretary was instructed to write the Treasurer
authorizing such purchase.

There being no further business the meeting then adjourned.
FRANK A. MUTH, Secretary.

Minutes of the Regular Meeting of the Society, October 13, 1924.

The meeting was called to order at 8:10 p. ni. with President Robert
in the chair; and 67 members and guests were present.

The minutes of previous meeting were read and approved.
• Professor Gregory made announcement of the work the Committee

on Licensing of Engineers was doing indicating that the Committee
was making substantial progress.

The technical exercises of the evening was an interesting and in­
structive paper on Water Purification, by Mr. John L. Porter, which
was followed by considerable instructive discussion. A rising vote of
thanks was tendered the speaker.

President Robert announced that the members of the Society and
guests would proceed in a body to the Victor Restaurant, where arrange­
ments had been made by the Secretary for a light luncheon which was
enjoyed by all. This innovation was the result of an editorial in the
Proceedings.

The meeting then adjourned.
FRANK A. MUTH, Secretary.

Minutes of Board of Direction, November 10, 1924.

The meeting was called to order with President Robert in the chair,
and Messrs. Moses, Lanphier, Hamilton, Barelli and Muth present.

Minutes of. previous meeting were read and approved and bills on
hand were ordered paid.

273
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Communications from the American Engineering Council were read and
the Secretary was instructed as to reply to be made to each. With
reference, to the letter of November 8th, relative to duplication of dues
the Secretary was instructed to furnish the American Engineering Coun­
cil with the names of all members of the local chapter of the American
Society of Mechanical Engineers who are members of the Louisiana
Engineering Society and to request the Editor of the Proceedings to
issue a notice inviting all members of our Society to advise the Secre­
tary of the names of the member societies to which they belong.

There being no further business the meeting adjourned.

Minutes of the Regular Meeting of the Society, November 10, 1924.

The meeting was called to order at 8:10 p. m. with President Robert
in the chair; 47 members and guests were present.

The minutes of previous meeting were read and approved.
Professor W. B. Gregory made report on the work being accom­

plished by his committee in conjunction with the Louisiana State Board
of Engineering Examiners in regard to the licensing law for engineers.
With this report as a basis of action, on motion duly seconded, it was
voted that the Committee be requested to continue its labor and make
further report.

The technical exercises of the evening consisted of a very interest­
ing and instructive paper on “The Principal So-Called Surface Indica­
tors and Their Relation to the Occurrence of Oil,” by Professor R. A.
Stein may er.

An interesting discussion followed and the speaker was tendered
a rising vote of thanks.

The meeting then adjourned to the collation served at the Victor
Restaurant.

F. A. MUTH, Secretary.

Minutes of the Board of Direction, December 8, 1924.

The meeting was called to order by Mr. J. S. Barelli, who was
requested to act in the absence of the President and the Vice-President and
the following were present: Messrs. Hamilton, Moses, Lanpbier and
Muth.

The minutes of the previous meeting were read and approved and
bills on hand were ordered paid.
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The following members were dropped with the understanding that
they can be reinstated by payment of dues: W. T. Drew, C. K. Dunbar,
N. C. Erwin, H. H. Holloway, L. J. Fortier, Lee G. Bird.

The resignation of Mr. A. T. Gomila was accepted with regret.
On motion duly seconded, the following names were ordered to

ballot after carefully considering the recommendations of the Commit­
tee on Membership:

Resident Members: Mr. Walter J. Barnes, Mr. Harry B. Bowles,
Mr. Frank P. Broussard, Mr. Boger E. Chesnut, Mr. Charles Davis, Mr.
George J. DeGarmo, Mr. Archibald L. Dunlap, Mr. Francis W. Gavin,
Mr. Lafayette F. Griffith, Mr. George R. W. Lewis, Mr. Thomas Smith,
Jr., Mr. Beinhard A. Steinmayer, Mr. Wayne D. Steward, Mr. Charles
McD. Townsend, Mr. Bryson Valias.

For Reinstatement Resident Members: Mr. Edward C. Hyatt, Mr.
Charles Johnson.

For Resident Associate Member: Mr. Edward R. Greenlaw.
Junior Member: Mr. John S. Burke, Mr. John W. Emrich, Mr.

Edwin Frank, Mr. Gilbert T. Gray, Mr. Robert J. Kuhn, Mr. Charles
R. Maduell.

Student Member: Mr. Salvador di Benedetto, Mr. Percy L. Bern­
stein, Mr. Lester B. Clark, Mr. James M. Crocroft, Mr. Edwin E. Elam,
Mr. Charles J. Fritchie, Mr. Vic. F. Hartel, Mr. Edmund F. Hughes, Mr.
S. Lawes Kleinpeter, Mr. Francis A. Landrien, Mr. Leo. L. Lowentritt,
Mr. J. F. Nunenmacher, Mr. Philip Phillips, Mr. Everett G. Roessle,
Mr. Lewis M. Shelton, Mr. Joseph F. Thomson, Mr. John M. Walker, Jr.,
Mr. Albert G. Wyler.

There being no further business, the meeting adjourned.
F. A. MUTH, Secretary.

Minutes of Regular Meeting of the Society, December 8, 1924.
The meeting was called to order about 8:10 p. m. by Mr. E. S. Lan-

phier, Director, who had been requested by the Board to act as chairman
in the absence of the President and Vice-President, 49 members and
guests being present.

The minutes of previous meeting were read and approved.
Report was made by Professor W. B. Gregory, Chairman of the

Committee appointed in connection with proposed legislation concerning
licensing of engineers and he gave details of work of the committee
indicating substantial progress. On motion duly seconded, it was voted
to permit the Committee to employ a stenographer to take minutes of
their meetings when desired.
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The next business was balloting for nomination of officers for tho
ensuing year. As a result of the ballot the following officers were
nominated:

President, Col. Marcel Garsaud.
Vice-President, Mr. P. P. Hamilton.
Treasurer, Walter B. Moses.
Secretary, Frank A. Muth.
Director to serve three years, Orlando P. Adams.

The techical exercises of the evening consisted of a very interesting
paper on <4A General Discussion of Highway Location,99 by Mr. J. 0.
Carpenter, Assistant District Engineer, IT. S. Bureau of Roads, Fort
Worth, Texas. The paper was illustrated with a number of lantern
slides. An interesting discussion followed the reading of the paper. A
rising vote of thanks was tendered the speaker.

The meeting then adjourned to the collation served at the Victor
• Restaurant.

F. A. MUTH, Secretary.
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This Journal reaches the officials with whom rests the responsi­
bility for the bulk of the municipal, state and industrial works in
Louisiana and the surrounding territory. Its advertising pages
afford you an effective and dignified means of cultivating a wider
acquaintance among prospective buyers.



OLDEST BANK IN THE SOUTH

When considering new banking connections,
remember to consult with the

CANAL-COMMERCIAL
TRUST & SAVINGS BANK

New Orleans

SAVINGS - COMMERCIAL - TRUST

Capital and Surplus - - - $7,000,000.00

MEMBER FEDERAL RESERVE SYSTEM

Phone Main 541 913 Girod Street

SHAKSPEARE IRON WORKS
JULIAN M. SWOOP, Proprietor
Machinery Repairs Given Prompt Attention

Grey Iron Castings, Brass Castings
Plantation Sugar Mill Repairs a Specialty

Blaksxnith Work of all Kind
Pattern Making Grate Bars—ordinary or circular

WE WELD ANY PARTS OF BROKEN MACHINERY
PHONE MAIN 541 NEW ORLEANS, LA.
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LESTER F. ALEXANDER, J. L. DICKEV,
M. La. Engr. Soc. M. Am. Soc. C. E.
M. S. A. M. E. M. La. Engr. Soc.

M. S. A. M. E.

LESTER F. ALEXANDER & CO.
CIVIL ENGINEERS and CONTRACTORS

River and Harbor Improvements
River and Gulf Towing

Barges, Derricks and Pile Drivers

830-32-34 Maison Blanche Annex. New Orleans, La.

Phones—Main 4195-1967 •

TUGS-Boswell, H. H. Colle, Wm. F. Flanders, Panther.

TULANE UNIVERSITY
OF LOUISIANA

NEW ORLEANS

Located in the choicest residential section of the
South’s leading city, with climatic and other advantages
enjoyed by no other institution of equal rank, offers
superior instruction in standard college courses, and in
Engineering, Law, Medicine, Pharmacy, Dentistry, Art,
Music, Domestic Science, Household Economy, Commerce
and Business Administration. Separate department for
women in the Newcomb College. Extensive laboratories,
many scholarships in under-graduate colleges for men
and women. Board and accommodation in dormitories
at low rates. Twenty-four buildings. Campus of ioo
acres. Full descriptive catalog, or a bulletin of any
college sent free upon application. Address The Regis­
trar, Tulane University, New Orleans, La.
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Telephones Main 1495-1496

Kittredge-Waters Supply Co., Ltd.
Machine Shop

Engineer and Mill Supplies
422-424 Common Street New Orleans

Pavers, Grouters, Building'
Mixers, Hoists, Back - Fillers,

Elevators, Pumps, Carts
Low Prices—Cash or Terms

CONTRACTORS’ EQUIPMENT
All Sizes from 5 ft. to 22 ft. Gas, Steam or Electric.

Ask about the BOSS High Drum two-bag Mixer.
THE AMERICAN CEMENT MACHINE CO. (Ine.)!Keokuk, la.

CARRIED IN STOCK BY
OlaE K. OLSEN

822 Perdido Street, New Orleans, La. $325 Boys Low Charger

Gaiennie Company

STEAM HEATING
HOT WATER HEATING
MOIST AIR HEATING
GAS STEAM HEATING
PLUMBING
PLUMBING SUPPLIES

ESTIMATES FURNISHED UPON APPLICATION

Howard Avenue and Baronne Street
Phone Main 4020



6

ENGINEERS
We are Official Printers of the
Louisiana Engineering Society,
and make a specialty of the
PRINTING needs of Engineers

Tulane University Press
QUALITY PRINTERS

PHONE WALNUT 82

POWER, ELECTRICAL and
INDUSTRIAL MACHINERY

ELECTRICAL Machinery, Steam Engines, Steam Turbines,
Condensers, Gas Engines, Oil Engines, Hydraulic Tur­
bines, Pumping Engines, Centrifugal Pumps, Mining

Machinery, Metallurgical Machinery, Crushing Machinery,
Cement Machinery. Flour Mill Machinery, Saw Mill Machinery,
Air Compressors, Air Brakes. Steam and Electric Hoists, Farm
Tractors, Power Transmission Machinery, Perforated Metals,
Timber Preserving Machinery.

Complete Power
Units With Any

Type of
Prime Mover LI WOS. U.S.A. I



Ask Your Friends About

The Concrete Engineer

OLE K. OLSEN

822 PERDIDO STREET

Phone Main 2104. New Orleans.

Geo. J. Glover Co., Inc.
General Contractors

Member: American Society for Testing Materials
Contractors & Dealers Exchange of New Orleans

Whitney-Central Building New Orleans, La.
PHONE MAIN 1276

Office Buildings, Railway Buildings, Manufacturing
Plants, Heavy Masonry, Pile Foundations
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AT YOUR SERVICE
To engineers we offer our services and the services of the manu­

facturers of high-grade equipment whom we represent; some of whom
are as follows:

Babcock & Wilcox Co; Boilers and Superheaters. Worth­
ington Pump & Machinery Corporation; Pumps, Com­
pressors, Oil Engines, Condensers, etc. American Blower
Co; Fans and Blowers and Air Conditioners. Nash Engi­
neering Co; Vacuum and Steam-heating Pumps. Spray
Engineering Co; Spray Cooling Ponds. Frick Co; Refrig­
eration Equipment. Diamond Power Specialty Co; Soot
Blowers. Diamond Rubber Co; Mechanical Rubber Goods.
Robins Conveyer Co; Conveyors and Handling Equipment.
Griscom-Russell Co; Heat Exchange Apparatus. A. M.
Dockett & Co; Oil-Burning Equipment.
Each of these has in its employ engineers who represent the

highest talent in their respective lines; and the engineer whose
client’s requirements call for equipment covered by any of these
lines, can count on the advice of these specialists, as well as that of
our own engineering organization, in selecting proper equipment for
a wide variety of service.

A. M. LOCKETT CO.. Ltd.
Contracting Mechanical Engineers and Machinery Merchants

NEW ORLEANS
Houston, Dallas, San Antonio, Texas

JOHN H. MURPHY IRON WORKS
MANUFACTURERS AND CONTRACTORS

Vacuum Pans, Coil and
Calandria

Webre Multiple Effects
Centrifugals and Mixers
Crystalizers, any type
Return Current Juice Heaters

Oil Storage Tanks,

Internally Fired Boilers
High Pressure Boilers Fitted

with Steel Casings
Quinn Flat. Top Bagasse

Furnaces
Juice and Syrup Tanks
all sizes and shapes

Main Office, 643 Magazine St.
New Orleans, La., U. S. A.

Phone Main 160

Foundry and Machine Works
A. J. Naquin, Manager

Alexandria, La.

Boiler and Tank Works
Broad and Perdido Sts.

Phone Main 161

Machine Shop, Copper and
Brass Works

Magazine and Girod Sts.
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W. G. COYLE CO.
(INCORPORATED)

.A, Bunker Coal and Towing
XsSsM BARGES, LIGHTERS, ETC.

High Grade Coals Competent Tugs
^^coalO\ Telephone Main 4429

Main Office: 1322 Whitney-Central Bldg. New Orleans, La.

H. BODENHEIMER @ SONS
Everything Pertaining to

INSURANCE
810 UNION STREET

Phones Main 1817-1818 NEW ORLEANS, LA.

SPECIFY
HAVEMEYER BARS
For Your Reinforced Concrete Work.

The Most Efficient and Economical Bar.
Rolled to same weight as plains.

Round—Square—Flat.
“EVERY POUND PULLS.”

PROMPT SHIPMENTS—MILL OR WAREHOUSE

Concrete Steel Company
42 Broadway  NEW YORK

SOUTHERN OFFICE
Birmingham, :: Ala.

OLE K. OLSEN, Sales Agent
New Orleans.
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Hattiesburg Creosoting Co*
Plants at Hattiesburg, Miss, and Slidell, La.

Main Office, Hattiesburg, Miss.

CREOSOTED MATERIAL
-------INCLUDING-------

Lumber, Timbers, Piles, Telephone and Telegraph
Poles and Cross-Arms, Paving Blocks,

Cross-Ties, Etc.
CAPACITY, 70,000,000 FEET B. M. PEB ANNUM

Facilities for Shipping by Rail or Water

Creosoted Materials Co., Inc.
1126 HIBERNIA BUILDING

Phone Main 3818 New’Orleans, La.
-------DEALERS IN-------

Creosoted Materials of All Kinds

Robert W. Hunt Co.
Engineers, Chemists, Metallurgists, Inspectors

Inspection and Tests of Steel and Cement for Bridges, Buildings
and Other Structures. Inspection of Rails and Fastenings.
Creosoted Block, Timber and Ties. Paving Brick and Asphalt.

General Office, Chicago, 2200 Insurance Exchange.
New Orleans, 919 Carondelet Bldg.



JOIN THE
CHRISTMAS CLUB

NOW
EOB, 1926

Save
Part of Your

We Pay

4%
Compound Interest

on Savings Accounts

Christmas Check
and Deposit it

in the—

New Orleans Bank & Trust Company
“The Young- Business Man’s Bank”

Member Federal Reserve System 222 Carondelet

GREETINGS FROM

Greenlaw Truck and Tractor
Company, Inc.

GMC Trucks C. T. Electric Trucks
Lee Trailers and Dump Bodies

Athey-Truss-Wheel Logging Wagons

PHONES MAIN 3299-3322

424 Girod Street New Orleans, La.
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CREOSOTED
TIMBERS - PILING
CROSS TIES - POLES

LUMBER - PAVING BLOCKS

AMERICAN GREOSOTING COMPANY
GEORGIA

GREOSOTING
COMPANY

COLONIAL
CREOSOTING

COMPANY

030 HAOISOH AVC. NCW YORK CITV — 401 W. MAIN ST. LOUI3VIUXAX.

Louisiana Engineers should have
in their files our catalog of Galva­
nized Iron Tanks, Sectional Steel
Towers, All Metal
Sectional Buildings,
Garages, Silos Cul­
vert, Water Tight
Pipe Gate Valves,

Etc.
<J We are prepared to
submit blueprints and
specifications on the
above or on any kind
of metal buildings.
ASK FOR CATALOG

HARRY BROS. CO. of LA. New Orleans, La.
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The Manhattan Rubber Mfg. Co.
HIGH GRADE

MECHANICAL RUBBER GOODS

500 CAMP STREET, :: New Orleans, La.

Miller Flushtank Siphons
Simple, Reliable, Automatic

Also Sewage Disposal
Apparatus, Automatic
Sewage Ejectors, Centri­
fugal Pump Outfits,
Sewer Jointipg Com­
pounds.

PACIFIC
FLUSH-TANK CO.
CHICAGO NEW YORK

GUY R. MOLONY & CO.
General Drayage

418 GRAVIER STREET

Phone Main 6281

NEW ORLEANS, LA.

TRANSITS • LEVELS
ENGINEERING SUPPLIES

BLUE PRINTING

New Orleans Blue Print & Supply Co., Inc.
RAYMOND BASSICH, Mgr.

824 Union Street Phones 7543—945
Agt. KEUFFEL & ESSER CO.
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American Creosote Works
INCORPORATED

CREOSOTED

Cross Arms, Lumber, Paving
Blocks, Piles, Poles, Ties

Private Wharf for Ocean Vessels at NEW ORLEANS, LA.

Capacity 115,000,000 Feet B. M. Per Annum

Branch Plants: M & M
fcj E“’ NEw’oRLEANS, LA.

COTTON DUCK TARPAULINS TENTS

DISTRIBUTORS FOR

WHITLOCK MANILA ROPE

Brook Tarpaulin Company, Inc.
(ESTABLISHED 1840)

429 Celeste Street New Orleans, La*
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VALVES
Pipe and Fittings
PIPE—Cast Iron

PIPE—Wrought Steel
PIPE—Wrought Iron

Dixie Mill Supply Co., Inc.
New Orleans
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WOODWARD, WIGHT & CO.
--------------------L IMIT ED--------------------

Largest General Supply House South Since 1867
EXCLUSIVE SOUTHERN SELLING AGENTS FOR

LIDGERWOOD Hoisting Engines, Cableways and Log
Handling Machinery.

HAYWARD Orange Peel and Clam Shell Buckets.
GENERAL ELECTRIC CO. Apparatus and Supplies.
ROEBLING’S Wire Rope.
Heavy Hardware; Mill Supplies; Marine Hard­

ware; Cordage; Elevating, Conveying and
Power Transmitting Machinery.

OPEN DAY AND NIGHT
Howard Avenue, Constance M17X17 ADI 17 A Al C

and St. Joseph Streets IltVV vKLLAjNo



SAND GBAVBL

JAHNCKE SERVICE Inc.
NEW ORLEANS

Concrete and Builders* Materials
Dredging

SHELLS cement

COLUMBIAN
IRON WORKS

CHATTANOOGA, TENN.

Manufacturers of

Fire Hydrants, Valves,
Valve Boxes, Sluice
Gates, Meter Boxes,
Water Works Supplies

New Orleans Representative:
J. S. BARELLI

612 Godchaux Bldg.

COMPLIMENTS

'The Anchor Packing Company
418 COMMON STREET

NEW ORLEANS, LA.



A Toy— a Tool
The first twenty days in December
witnessed a big event in one man's life.
They saw a toy grow into a tool —
one of the most useful in all history.

On December ist, 1885 there was
brought to George Wcstinghousp, at
Pittsburgh, an uncommercial “second­
ary generator"—a scientific toy. Wes­
tinghouse and associates lived with it
day and night, and by December 20,
1885, in a flash of genius, had com­
pleted the essential conceptions of the
modern transformer. Thus in twenty
days they paved the way for alternat­
ing current, and the electrical era of
the twentieth century

Here was a brilliant engineering feat
— a feat that through the years has
been a particular inspiration to a
specialized group of “design engineers" 

within the Westinghouse organization.
These men arc electrical and mechani­
cal engineers who arc attracted not
merely by an engineering problem —
but by the technical difficulties of
“licking" that problem to narrow and
exact practical limits.

These men work continuously with
both sides of an equation. On one side
arc the needs of a customer. For the
other side must be developed apparatus
which exactly meets those needs. The
apparatus may range from a complete
system of electrification for a railroad
to a new type of curling iron.

Engineering extends a welcoming
hand to men qualified for designing.
Many of the most constructive services
of Westinghouse have been made pos­
sible by their leadership.

Westinghouse fW
ACHIEVEMENT 8 OPPORTUNITY


