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EDITORIAL NOTES AND COMMENT

Our New President. William H. Rhodes was born in
Springfield, Mass., December 29th, 1886. There he attended
grammar and high school. In 1906 he entered Worcester
Polytechnic Institute at Worcester, Mass., where he graduated
in 1910 with the degree of Bachelor of Science in Civil Engin-
eering.

In the summer of 1910 he was appointed Junior Civil En-
gineer with the United States Bureau of Public Roads. This
was almost at the beginning of the ‘‘good roads’ movement

7
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in the United States. In the East highway systems had been
built but in the South and Mid-West such improvements were

Just beginning and it was one of the main duties of the engi-

neers of the Bureau of Public Roads to visit communities with
local engineers and officials and develop interest in the build-
Ing of ‘‘good roads.”’ This also involved design and construc-
tion of the proposed improvements. All of this gave excellent
experience in planning County and State systems, design and
construction of all types of bridges and all types of road sur-
faces. Much surveying and location was necessary.

From September, 1916 to May, 1919 he served as Captain
of Engineers in the United States Army with seventeen months
in France with the First Army. Upon return to United States
he was appointed Senior Highway Engineer of the U. S. Bureau
of Public Roads in charge of Federal Aid Road Construction
in Louisiana.

From April, 1922 to November, 1924 as State Maintenance
Engineer he organized the Maintenance Department under the
newly formed Louisiana State Highway Commission. This in-
volved the employing of necessary engineers and superintend-
ents, as well as laborers, and the purchasing of all equipment
and materials necessary to form and conduet this department.

From November, 1924 to June, 1927 he was employed by
the Oklahoma Highway Commission as Maintenance Engineer
to organize and direct thejr newly authorized Maintenance
Department. The experience found there was substantially
the same as in Louisiana, although Oklahoma did have consid-

erable mileage of higher type pavements which Louisiana had
lacked.

From 1927 to 1940 he has be
corporated, New ()rlc-nns,

constant co-operation with
gineers,

en with Shell Oil Company, In-
in the Asphalt Sales Department in
Municipal and State Highway En-

He has been a member of the
ciety sinee 1927 and a me
Civil Engineers sinee 1922,

Louisiana Engineering So-
wber of the American Society of

He was President of Tocal See-
tion of American Society of Civil Engineers in 1938,

; a
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The Annual Meeting. Our fifth Annual Two-day Conven-
tion was indubitably a most successful affair. For the first
time two technical sessions were in progress concurrently.
Papers covering a wide subject range and extremely high qual-
ity were presented, offering material of very real value. The
registration totaled four hunudred and sixteen—a splendid
showing.

Much praise is due our general Chairman, Dave Stewart,
who with various other committees worked untiringly for three
months previous to the meeting dates of January 12 and 13.
Chairman Karl Kammer of Technical Papers, Arthur J. Na-
quin of Publicity and Ole K. Olsen of the Banquet Committee
aided greatly in the successful meeting.

The banquet and dance was a gay and festive affair with
not too much serious business, yet enough for a well-balanced
program. Those who attended we know will come again.
Those who could not come, we hope will be there next year.

The Baton Rouge Section Officers. At a recent meeting of
the Baton Rouge Section the following officers were elected:
President, Professor B. W. Pegues ;first vice-president, W. W.
Tennant; second vice-president, N. E. Lant; secretary-treas-
urer, Charles A. Myers.

President Pegues is a Life Member of the Society and Head
of the Civil Engineering School at Louisiana State University.
All of the foregoing officers have been active in organizing
the section and securing new members. Under such able guid-
ance the Baton Rouge Section should inerease in membership
during an inevitably successful initial year.

President’s Address. Qur new President, William .
Rhodes. has a message for the membership in this issue. These
ideas were presented at the Annual Meeting banquet. It is
prefaced here, however, by an autobiographical sketeh whieh,
despite the modesty and general self-effacement characteristie
of all engineers, we finally prevailed upon him to give us.

Mr. Toastmaster, Ladies and Gentlemen: I very greatly
appreciate the honor of being President of the Louisiana En-
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gineering Society and thank the members for their kindness in
electing me. Having been on the Board of Direction for sev-
eral years I fully realize the responsibility of maintaining the
high standards already established. During the past several
years the Society has grown, not only in membership but also
In activities and interests. With the excellent Board of Direce-
tion selected for this year, I am confident that we can keep
up with the pace set by their predecessors.

Last year a Chapter or Local Section of the Society was es-
tablished in Baton Rouge. The establishment of that Section
very evidently was a good move as already we have been able
to secure many new members from that part of the State show-
ing new interest. The Society should continue to expand as
we now hope to establish local sections in other cities in the
State such as Shreveport, Monroe, and Lake Charles. It is
realized that these cities do not have at this time enough mem-
bers in the Society to permit formation of new sections, but I
believe that by well directed efforts on the part of all of us we
can secure enough new members to form local sections there.
Of course, the object of increasing our membership is to in-
erease our influence and give us prestige so that we can more
fully maintain the objects of the Louisiana Engineering So-
clety, which are: ““The professional improvement of its mem-
bers, the encouragement of social intercourse among engineers

and men of practical science, and the advancement of Engi-
neering.’’

The first object, that is ‘‘the professional improvement of |

its members,”” can be partly obtained through our meetings,
which are held monthly, or even more often should the occa-
sion require it. At these meetings we have the opportunity to
come together and listen to papers on engineering subjects
with the further advantage of a discussion of the papers after-
wards. This is the most active function of the Society. In the
past, our Technical Papers Committee has had to make very
strenuous efforts to secure papers from our members who for
Some reason seem not to care to read papers and tell the other
engineers of their activities. I, personally, believe that nearly
every member of the Society who is engaged in work involving

2P ASEUTRER SN,
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design, construction or operation of engineering projects has

in his own knowledge many ideas that he could very success-
fully put into a paper which can be either long or brief, as he
so wishes. I trust that the membership this year will help the
Society and its members by assisting and participating more
actively in these meetings. We have very excellent rooms In
this hotel with a fairly good library, which are available to the
members for meetings, conferences or reading and study. This
library, its up-keep and housing, however, presents a problem
that the Society will be confronted with during this year. The
library is not very up-to-date, except for the section which con-
tains the bound volumes of the current engineering periodicals.
Our Library Committee will work out a plan for improvement
and report to us later in the year.
Another object, as outlined in the Constitution of the So-
ciety ,is the advancement of engineering. One of the ways of
making such advancement is by securing for the engineering
profession a more prominent standing in the community.
Louisiana is one of the very few States in the Union which
do not have a professional engineering license law. Our only
‘law is for the registration of the Civil Engineers and Surveyors.
Many very careful plans in the past have been made and bills
drawn for presentation to the State Legislature but for vari-
ous reasons these bills have not been passed. T believe it is
distinctly a function of this Engineering Society to poll its
members again as to whether they want a professional engi-
neering law and if they do, to assist in the preparation of such
a bill, giving all possible support to help in its passage through
the Legislature. Such a law would at least clarify the stand-
“ards required for professional engineering in Louisiana.
I believe T have briefly stated what we have in mind for
the year 1940 and know that the Board of Direction and myself
sincerely request your active co-operation.

New Members. We welcome to membership in the Society
the following new members:

Abrahamson, Carl E. State Member. Age 40. Endorsed by
C. A, Myers, N, E. Lant, E. L. Erickson. U, S. Army 1918, oF

l
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Reisner Lecompte, 1919-20. General e
field work Louisiana Highway De
Colfax, 1921. Road drafting

ngineering, office and
partment. Instrumentman
1921-29, Louisiana Highway Dept.,
Bridge Department ; detailed and general drafting, 1929-date.
Address: P. 0. Box 1002, Baton Rouge, La.

Bartley, John €. Junior Member. Age 23. Endorsed by D.
Derickson, J. M. Robert, D. H. Godat. Graduate Tulane, B. E.
in C. E. 1936. Gult Research and Development Corporation,
Pittsburgh, surveyor 1936-37. City of New Orleans Assistant
Engineer, City Engineer’s Office 1937 to date. Address: 2303
Joseph Street, New Orleans.

Bryan, William P. State Member.

Age 31. Endorsed by C.
A. Myers, S. C. Magaw,

H. B. Henderlite. Graduate Louisiana
State University, B. S. in Petrol. Eng. 1929. With Louisiana
Highway Commission since 1930 as junior draftsman, senior
draftsman; at present squad leader. Address : Coolidge Street,
R. F. D. No. 4, Baton Rouge, La.

Cami, Roy M. State Junior Member. Age 22. Endorsed by
D. Derickson, J. M. Robert, F. . Fox. June 9, 1938, began
work for U. S. Burean of Agricultural, Eng. in drainage field
as assistant engineer aide. June 1, 1939, promoted to Jjunior en-
gineer. Now transferred to soil conservation service. Address:
C.C. C. Camp, Thibodaux, La.

Castille, William A, Member, Age 28. E
Pegues, L, J, Lassalle, F. ¥, Pillet. Graduate
iana State University 1936. Insp. of C
year, 1936-37. C. E., Humble, 1938. N
Dist. engineer, Humble, for So. La.
Bank Bldg., New Orleans.

Catchings, N. 8. State Me

ndorsed by B. W.
C. E. from TLouis-
onst., Humble Oil Co. 1
ovember, 1938, to present,
Address: 2307 American

mber. Age 39. Endorsed by C. A:
Myers, H. B, Henderlite, C, A, Ives, Jr. Graduate Mississippi

A. &M, 1924, C. E, With Louisiana Highway Commission 12
years. U, 8. Government 2V5 years, Address: P. 0. Box 532,
Baton Rouge, La,

Cobb, Angus B, State Member. Age 35, Endorsed by H. B.
Henderlite, C, A, Myers, J. P, MeCullough, 114 vears drafis-
man, Tennessee Highway Department., 114 years senior drafts-
man Louisiana Highway Commission, 2 years instrumentman
Louisiana Highway Commission, 1 year resident engineer,

o NPT VRS
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Louisiana Highway Commission, 1 year local engineer Iberia
Parish, 2 years R./W. and const. Pure Oil Co., 2 years Dr. en-
gineering, Bureau Agr. Eng., Abbeville, La., 3% years senior
draftsman Louisiana Highway Commission. Address: 354 Bed-
ford Drive, Baton Rouge, La.

Flanakin, Hubert A. State Member. Age 34. Endorsed by
L. J. Lassalle, F. H. Fenn, M. J. Cramer. May, 1936, to date,
financial manager and assistant office engineer in charge
S. W. H. P. S., Louisiana Highway Commission. February,
1931, to May 1936, Bridge Department Louisiana Highway
Commission. June, 1929, to February, 1931, American Bridge
Company. January, 1929, to June, 1929, La. Oil Ref. Corp.,,
Shreveport. June, 1927, to January, 1929 ,Webster Parish
Highway Department, Minden, La. Address: 602 East Boule-
vard, Baton Rouge, La.

Guedry, W. S. State Member. Age 47. Endorsed by N. E.
Lant, C. A. Myers, W. L. Thompson. May, 1936, to date, in-
ventory manager, S. W. H. P. S. April, 1929, to May, 1936,
resident engineer Louisiana Highway Commission on concrete
highways. June, 1926, to April, 1929, reconnaissance engineer
on gas lines. Reports on gas line Monroe to St. Louis, Monroe
to Atlanta, ete. Prior to 1926, resident engineer and district
engineer Louisiana Highway Commission. Address: 315 St.
Louis Street, Baton Rouge, La.

Kiernan, Bernard L., Sr. Member. Endorsed by L. E. Flotte,
L. L. Newman, A. M. Hill. Age 46. 1923-31, sales engineer
and designer of refrigeration and cold storage plants. O. E.
Lewis Company, Inec., 9 years. 1931 to 1932, chief engi-
neer Bdgewater Gulf Hotel. 1932 to 1936, assistant engineer
National Brewing Company. 1933 to 1936, Chemical engineer
Standard Brewing Company; 1936 to date, chemical engineer,
Jackson Brewing Company. Address: 514 So. Scott Street,
New Orleans.

Kirby, 0. G. State Member. Age 38. Endorsed by C. A.
Myers, N. E. Lant, C. A. Ives, Jr. 1922 to 1926, Louisiana High-
way Commission ,rodman and instrumentman. 1927 to 1928,
with J. M. Fourmy as resident engineer on highway construe-
tion and assistant city engineer on city paving. 1928 to 1933,
with Louisiana Highway Commission as resident engineer and

SACAAR o e
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distriet engineer, Robinson & Young, contractors. Engineer-
and estimator, 1936 to 1937, with Louisiana Highway Commis-
sion as assistant traffic manager H. P. S. 1937 to date with
Robinson & Young, contractors, engineer and estimator. Ad-
dress: 1925 Wisteria Street, New Orleans.

Muse, Leo J. State Member. Age 37. Endorsed by N. E.
Lant, B. W. Pegues, F. F. Pillet. B. S., M. S., Louisiana State
University; M. S. in C. E. at University of Michigan. Drafts-
man for A. G. Seigried, January, 1924, to May, 1926. Construc-
tion engineer grounds development, Bolton High School to
January, 1927. Subdivision development, construction roads,
water supply, ete., to 1929. Engineer, Gas Dept. Baton Rouge
Electric Company, 1930 to 1932. Office engineer, City Engi-
neer’s Office, Baton Rouge, 1932 to 1933. Instructor, C. E., at
Louisiana State University, 1933 to 1937. Assistant professor,
1937 to date. Address: University, La.

Postell, W. D. State Member. Age 41. Endorsed by H. B.
Henderlite, N. E. Lant, R. B. Richardson. 1921 to 1925, inspec-
tor, Jr. Eng. U. S. War Dept. Corps Engs. 1926 to 1927, resi-
dent engineer Louisiana Highway Commission. 1928 to 1936,
Assistant Federal Aid Eng., Louisiana Highway Commission.
1937 to date, assistant office engineer, Louisiana Highway Com-
mission. Louisiana State University, 315 years in C. E. course.
Address: 631 St. Anthony Street, Baton Rouge, La. :

Smith, 8. C. State Member. Age 41. Endorsed by C. A.
Myers, N. E. Lant, E. L. Erickson. General contracting from
1925 to 1929. Resident engineer Louisiana Highway Commis-
sion 1929 to date on various bridge and road projects. Ad-
dress: New Roads, La.

Swick, E. H. State Member. Age 30. Endorsed by M. J.
Cramer, N. E. Lant, C. A. Myers. Graduate University of Mary-
land, B. 8. in C. E, 1931. Coast Geodetic Survey in sub-pro-
fessional and professional grades. Employed by Bureau of
Public Roads as junior highway assistant. Highway and asso-
ciate highway Eng. Econ., 1935 to date. Address: 341 East
Boulevard, Baton Rouge, La. -

Thomas, Ira L, Jr. State Member. Age 40. Endorsed b\
N. E. Lant, C, A. Ives, Jr., H, B. Henderlite. Resident engineer
Lonisiana Highway (,muuussxon 1924 to 1934. Chief of party,
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Board of State Engineers, 1934 to 1936. Office manager, S. W.
H. P. S. of Louisiana Highway Commission, September, 1936 to
present. Address: Care S. W. H. P. S, Louisiana Highway
Commission, Baton Rouge, La.

Tunner, George H. Member. Age 35. Endorsed by C. S.
Williamson, H. A. Levey, I. P. Newton. 1926 to 1929, develop-
ment engineer and guarantee engineer on Diesel engines, Beth-
lehem Steel Company. 1929 to 1932, engineer, development de-
partmnt iron working methods, Western Electric Company.
Safety Engineer and boiler inspector with the Travellers Insur-
ance Company, 1924 to 1938. March, 1938 to May, 1939, resi-
dent engineer in charge engineering and inspection division
office at Wichita, Kans. June, 1939 to date, resident engineer in
charge local engineering and inspection division office. Ad- :
dress, 2830 Palmer Avenue, New Orleans, La. S £

Villa, A. P. State Member. Age 35. Endorsed by C. A.
Ives, Jr., C. A. Myers, N. E. Lant. Graduate State College, !
Angola, Ind., 1931, with B. S. in C. E. Employed from July, , 3
1933, to November, 1935, by the Emergency Conservation Work
as engineering foreman and acting camp superintendent. Jan-
uary, 1936 to August, 1936, assistant instrumentman by Louis-
iana Highway Commission. August, 1936, to present, as chief
coding clerk and assistant inventory analyst by the Highway
Planning Survey, Louisiana Highway Commission. Address:
228 N. 11th Street, Baton Rouge, La.

Student Engineer Members (Joining in October and No-
vember, 1939): J. L. Bell, R. E. Bell, L. I. Breffeilh, H. J.
Bultman, C. Bittenbring, E. P. Buquet, W. R. Burk, Jr., S. S.
Carnegie, R. D. Cosgrove, H. L. Davis, J. T. Dwyer, L. P. Fa-
drique, R. B. Fell, C. L. Fisher, A. D. Gomez, W. R. Gulley, E.
R. Gurtler, J. E. Harvey, R. A. Herrod, E. Hogg, L. Klein, D.
M. Korn, I. M. Lais, R. H. Lister, N. H. McLaurin, P. Mitchell,
E. L. Murphy, S. C. Murphy, F. O’Connor, R. J. Ory, A, C.
Porter, J. E. Pottharst, R. R. Prechter, T. J. Rennie, M. P.
Snyder, B. J. Soniat, Wm. Stanke, Jr., A. Smith, Jr.,, W. F.
Tompkins, W. J. Verlander, I. C. Weidig, C. 0. Weilbaecher,
W. A. Wood, E. Arnoult, Mayer Mayer, Jr., Ilyman Samuelson,
A. A. Baleom, N. J. Landry,




PAPERS AND DISCUSSIONS

THE WAX LAKE QUTLET AND THE CHARENTON
DRAINAGE AND NAVIGATION CANAL *

WiLLiay T, TOMPKINS,
Lieutenant Colonel, Corps of Engineers.

I am very glad to have the opportunity to present to the
Louisiana Engineering Society a paper on the Wax Lake Outlet
and the Charenton Drainage and Navigation Canal because I
believe that you will find these
account of their unusual natn

re, but also because of the fact
that they are located just a

few miles west of Morgan City,
Louisiana, which is only 90 miles from New Orleans by road.

As all of you probably know, the Flood Control Act of May
15, 1928, provided for a flood much greater than that of 1927,
which was perhaps the greatest flood of record. This Act ap-
proved the engineering plans proposed by the Chief of Engi-
neers to ‘provide for a flood of 3,000,000 c. f. s. at the latitude
of Old River. Of this 3,000,000 e. f. ., 1,500,000 c. f. s. were
to be carried in the main river as far south as the Bonnet Carre
Spillway, and the remaining 1,500,000 c. f. s. were to be carried
in the Atchafalaya Basin Floodways to be provided by con-
struetion of the East and West
Levees. The West Protection Levee was to extend down to the
vicinity of Calumet, which the East Protection Levee was to
pass east of the terminate about five miles below Lake Palourde.
Under this plan, the flood waters in the Atchafalaya Basin
during extreme floods, which could not escape to the Gulf of

projects interesting, not only on

Atchafalaya Basin Protection

Mexico through Berwick Bay and the lower Atchafalaya River,

would pass over the high ground of Bayou Teche ridge, Mor-
gan City being protected by a ring levee.
The Act approved June 15, 1936, commonly referred to as

the ““Overton Act,” considerably modified the plans for the
Atchafalaya Basin. The

* Delivered before the Annual Meeting of the Louisi
: Society on January 13, 1040, by
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Morganza Floodway was substituted
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for the East Atchafalaya Floodway. The Iast and West
Atchafalaya Basin Protection Levees were extended south-
ward through the latitude of Morgan City, and the construe-
tion of an additional outlet to the Gulf of Mexico west of Ber-
wick was authorized. This outlet is to have a sufficient ca-
pacity to discharge to the Gulf of Mexico that portion of the
superfliood flow which, under the plan previously approved,
was to pass over the high ground in the vieinity of Morgan
City. TUnder this revised plan, it became possible to protect
the cultivable lands along the Teche and Boeuf ridges and the
vital transcontinental routes of communication at the lati-
tude of Morgan City.

Detailed studies were made prior to the selection of the site
for this additional outlet west of Berwick. In addition to the
site which was finally adopted, in the vicinity of Wax Lake,
from which it derives its name, two other possible locations—
one near Baldwin and one near Franklin—were considered.
The advantage of the routes further west was a slight lowering
of stages in the lower Atchafalaya Basin because the locations
were further upstream. However, the Wax Lake site was the
more advantageous, all things considered. The total estimated .
construction cost at Wax Lake was considerably cheaper than
for either of the other two sites; it required less excavation
and fewer bridges; it traversed less cultivable land along the
Teche ridge; and involved less opposition from local interests.
The discovery of the Bayou Grue oil field near the Baldwin site
made very doubtful the acquisition of the right of way in that
vicinity even at a high cost.

A dredged channel connecting Six Mile Lake with Atchafa-
laya Bay has a capacity of 275,000 e. £. 5. under superflood con-
ditions. It has a bottom width of 300 feet from Six Mile Lake
to a point about 14 mile south of Bayou Teche, where the bot-
tom width widens to 400 feet, which is maintained from that
point to Atchafalaya Bay, an arm of the Gulf of Mexico. The
bottom elevation is 45 feet helow mean Gulf level throughout
the entire length of the channel, Except for silty materials
near the surface, such as silt loam and silty clay loam, the ex-
cavated material is predominantly clay. The spoil from the
dredged channel is utilized to construet side levees tying into
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the West Atchafalaya Basin Protection Levee on both sides of
the outlet and extending from the vicinity of Six Mile Lake
across Bayou Teche southward to the Louisiana-Texas Intra-
coastal Waterway. Gaps will be left for navigation openings
at the Intracoastal Canal, and south of the canal, other gaps
will be provided in the spoil banks for the more important
bayou crossings. The distance between the guide levees and
spoil banks varies from about 2,000 feet at the Teche ridge to
about 10,000 feet opposite Wax Lake. The minimum grade of
the side levees is approximately 2 feet above the computed
flow line, though in the vicinity of Bayou Teche, where the
dredged channel passed through the high ground of the Bayou
Teche ridge and more volume is required for spoil disposal, a
maximum grade of approximately 4 feet above the minimum
was specified. Definite limits were placed on the spoil disposal
areas so as to retain as much overbank section as possible for
flow. The outlet will be spanned by two bridges, one for U. S.
Highway 90, the Old Spanish Trail, and the other for the
Southern Pacific Railroad.

The first work on Wax Lake Outlet, subsequent to the se-
curing of the approval of plans and the aquisition of the neces-
sary rights of way, involved the dredging of the west half of
the channel from Six Mile Lake to Station 6104-00, about two-
thirds of the way through Wax Lake. The spoil from this ex-
cavation was used in constructing the west side levee. The
work was divided into three items: Item A—extending from
Six Mile Lake to Bayou Teche; Item B—from Bayou Teche to
the Intracoastal Canal; and Item C—from the Intracoastal
Canal to Station 610-400. The work was advertised and bids
were opened October 1, 1937. The MceWilliams Dredging Com-
pany, the low bidder, was awarded the contract. The total
amount of yardage involved in the contract was 24,262,317
cubic yards. The unit price was 7.7 cents per cubie yard. The
excavation of the east half of the channel over the same limits
was advertised September 10, 1938. This involved 18,780,103
cubic yards, the spoil being used to construct the east side
levee. The MceWilliams Dredging Company, the low bidder for
this work also, was awarded the contract, the unit price being
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7.14 cents per cubic yard. Both of these contracts have now
been completed.

The McWilliams Dredging Company sublet Item A, the
upper item, to the Sternberg Dredging Company, Item C, the
lower item, to the United Dredging Company, and constructed
Item B with its own plant. The Sternberg Dredging Company
employed the dredges Grand Lake, Duplex, and Conical for
channel excavation on Item A. The dredge Grand Lake, a
hydraulic cutterhead with an 18-inch discharge, is electrically
operated by a 60-cycle, 1000 horse-power motor, developing
450 revolutions per minute. It has its own power generating
unit. The dredge Duplex, likewise a hydraulic cutterhead, has
a discharge of 25 inches and is Diesel electrically operated. Its
main engines have a total of 3500 horsepower. The clamshell
dredge Conical, a departure from usual construction methods,
derives its name from the large truncated cone which supports
the boom and counterweight. The main engine is a 1000 horse-
power Diesel engine. The dredge has an exceptionally long
boom, 240 feet long, carrying a bucket of 6-yard capacity.

The United Dredging Company employed the dredges
Burlington and Stockton on Item C. The Burlington is a
steam-operated hydraulic cutterhead dredge. Its main turbine
type engine, which develops 2500 horsepower at 4,000 revolu-
tions per minute, was manufactured by the Ford Motor Car
Company, and was originally intended for use in an American
destroyer during the World War. This dredge has a discharge
of 24 inches, suction 30 inches, and a ladder 78 feet long. The
clamshell dredge Stockton has a 100-foot boom and a 814 cubic
yvard bucket.

The McWilliams Dredging Company employed at various
times the dredges G. A. McWilliams, Sabine, Natchez, Texas,
and Gulfport. The hydraulic cutterhead dredge G. A. McWil-
liams is a very large dredge, having a suction of 34 inches, and
a discharge of 28 inches. This dredge is operated by a steam
turbine developing 3,500 brake horsepower at 3,600 revolutions
per minute, and is mounted on a 164-foot barge, 45 feet wide,
and 12 feet deep. Tt has a ladder 100 feet long and is able to
dredge 70 feet in depth. The Sabine is a steam-operated
hiydraulie cufterhead dredge of 20-inch discharge and 24-inch
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suction, powered by an Elliott steam turbine engine of 1,500
horsepower. The Natchez, also a hydraulic cutterhead dredge,
has a discharge of 20 inches, its suction being 22. It has a
1,000 horsepower Diesel engine. The Texas is a steam-operated
clamshell dredge, with a steel hull 135 feet long, a boom length
of 175 feet, and a 5l4s-yard California type bucket. The hy-
draulic cutterhead dredge Gulfport is Diesel operated, having
an 800 horsepower engine. It has a steel hull 134 feet long,
and 30 feet wide. Her ladder length is 75 feet, the suction is
22 inches in diameter, and the discharge 20 inches.

A variety of small plant was used in constructing the re-
taining dikes to confine the spoil. The material for these re-
taining dikes was taken from continuous ditches, landside of
the side levees, which provided for drainage intercepted by
these levees.

Bids for the excavation of the remainder of the channel
required ;namely, for the portion from Station 610 to Atchafa-
laya Bay, were opened on January 9, 1940. The low bidder was
Shell Producers Company, the unit price being 4.93 cents per
cubic yard. This work, which was divided into three items,
totals 13,500,000 cubic yards. One of the items, involving
1,100,000 cubie yards, is to provide a navigation crossover for
the Intracoastal Waterway.

An interesting feature of the Wax Lake Outlet was the pro-
vision for navigation on the Intracoastal Canal across the out-
let during high stages. While mean velocities in the outlet
channel at the Intracoastal Canal will have a yearly maximum
of one foot per second, the 5-year maximum will be 5 feet per
second, and the maximum for the superflood, which is estimated
to occur about once every 260 years, will be 10.5 feet per sec-
ond. Two cuts are to be made, the upper cut for traffic going
west, and the lower cut for traffic going east on the Intra-
coastal Canal. Each cut will be 100 feet wide on the bottom,
which will be at an elevation of —15 M.G.L. Mooring basins
are provided at each end. These cuts will permit tows to be
headed into current and properly controlled when making the
crossings during times when navigation directly across the
canal perpendicular to the direction of flow would be hazard-
ous or impracticable. The mooring basins will permit long tows
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to be double-tripped across the outlet when the current is very
swift. This plan for the navigation crossing of the outlet was
recommended by the District Enginecer of the First New Or-
leans District and the Division Engineer, Gulf of Mexico Di-
vision ,after consultation by them with operators of towboats
using the Intracoastal Waterway.

The total excavated material of the completed project will
approximate 56,500,000 cubic yards; the total length approxi-
mates 15.7 miles; and the designed capacity at superflood
stages 275,000 c. f. s.

The Wax Lake Outlet highway bridge will consist of three
fixed steel truss spans, the central span being 511 feet in length
and the two flanking spans each being 350 feet in length, a 40-
foot reinforced concrete deck girder approach span at each
end, and sections of earth approach embankment with roadway
pavement thereon from beyond the side levees. The steel spans
will be supported on deep reinforced concrete caisson piers
and conerete abutments carried on untreated timber piling.
The actual length of timber piling will be determined by driv-
ing and loading test piles as a part of the construction contract.
For estimating purposes, the piles were assumed to be 65 feet
mm length. The bank ends of the reinforced concrete declk gir- §
der approach spans will be carried on precast reinforced con-
crete pile bents. For estimating purposes, the precast con-
crete piles were assumed to be 55 feet in length. The caisson
piers will be sunk to an elevation of approximately 150 feet
below mean Gulf level, where they will be founded in a com-
pacted clay formation, and the bases of the pile supported
abutments will be approximately 10 feet below mean Gulf level.
The caissons will be eylindrical in seetion with an outside diam-
eter of 38 feet for a distance of 40 feet above the cutting edge;
above that elevation, they are lenticular in section with a long
diameter of 36 feet 8 inches and a short diameter of 28 feet;
they will be provided with a central circular dredging well 22
feet in diameter. The caissons will be sealed with 30 feet of
conerete,

The steel spans and the reinforced concrete deck girder
spans will be provided with a reinforeced concrete roadway 24
feet in clear width for vehicular traffic and two sidewalks,
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each 214 feet wide, for pedestrians. The pavement on the earth
approaches will be 20 feet in clear width. The superstructure
and substructure were designed by Mr. N. E. Lant, Bridge En-
gineer of the Louisiana Highway Commission ,in accordance
with the Louisiana Highway Commission specifications for
highway bridges providing for H-15 loading. Silicon steel will
be used in all main load carrying members of the steel spans to
reduce the dead weight. The elevation of low steel will be
14.5 feet above mean Gulf level.

The highway alignment will be relocated so that the new
bridge can be constructed to the north side of the existing
alignment, thereby avoiding interruption to highway traffic.

The bridge will be constructed under contract let by the
Louisiana Highway Commission, subject to reimbursement by
the United States of actual cost. Bids were opened November
1, 1939, and a contract for the entire work has been entered
into with the low bidder, the Missouri Valley Bridge and Iron
Company. The total cost will approximate $600,000.00.

The Wax Lake Outlet railroad bridge will consist of three
400-foot, single track, fixed steel truss spans with a 70-foot
steel, deck girder approach span at each end and sections of
earth approach embankments with ballasted roadway thereon
from beyond the side levees. The steel truss spans will be sup-
ported on deep reinforced concrete caisson piers and the bank
ends of the approach girder spans will be supported on con-
crete abutments carried on untreated timber piling. The
lengths of the timber piling will be determined by driving and
loading test piles as a part of the construction contract. The
caissons under the central steel span will be sunk to an eleva-
tion of approximately 150 feet below mean Gulf level, where
they will be founded in a compact clay formation; the caissons
supporting the bank ends of the flanking spans will be sunk
to an elevation of approximately 90 feet below mean Gulf level.
The caissons will be oblong in section having a long overall
dimension of 57 feet and a width of 31 feet; the ends will be
semi-cireular to a radius of 1514 feet. They will be equipped
with three dredging wells, the center well being approximately
10 x 19 feet in section and the two end wells semi-cireular with
a 9l%-foot radius. The outside walls of the caissons will be
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015 feet in thickness and the interior walls between the dredge
wells will be 5 feet in thickness. The deeper caissons will he
capped at an elevation of 15 feet below mean Gulf level and the
other caissons will be capped at elevation plus 0.5; short
shafts will be constructed above the caps of the caissons to
carry the span bearings.

The steel spans will be provided with an open, creosoted
timber deck, with new 112-pound rail for the main tracks and
90-pound relayer rail for inner guard rails. The structure will
be designed in accordance with the specifications of the Ameri-
can Railway Engineering Association for Cooper’s E-60 live
train loading. Silicon steel will be used in all main load carry-
Ing truss members to reduce the dead weight. The elevations
of low steel of the structure will be 14.5 feet above mean Gulf
level. Base of rail on the structure will be at 20.5 feet above
mean Gulf level, which is about 1174 feet above the railroad’s
present base of rail. The transition in grade will be accom-
plished in the earth approaches to the bridge, which will be
constructed on a .3 of 1 per cent ascending grade.

The new bridge will be located to the north of the existing
railroad and highway alignments so that construction of the
bridge and its approaches can be carried to completion without
interruption of railroad traffic. The centerline of the railroad
bridge will be parallel to and 150 feet southward of the center-
line of the highway bridge.

The bridge will be constructed under contracts let by the
Texas and New Orleans Railroad Company, subject to reim-
bursement by the United States of actual cost. Modjeski and
Masters and the J. F. Coleman Engineering Company are the
Consulting Engineers for the railroad company. Plans and
specifications are practically completed and the work will be
advertised in the near future.

The construction of the West Atchafalaya Basin Protection
Levee resulted in interrupting drainage which formerly flowed
generally in a southeast direction towards the Atchafalaya
River and Grand Lake. The blocking of Bayou Teche, which
will result from the creation of the Wax Lake Outlet, required
that arrangements be made for navigation using that stream.
Both drainage and navigation are to be provided for by the
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Charenton Drainage and Navigation Canal. Its location is
shown on the vicinity map. The canal follows the borrow pit
of the West Atchafalaya Basin Protection Levee from Lake
Fausse Pointe to the vicinity of Charenton Beach, where it cuts
across the Teche ridge to Charenton. It then follows the
Bayou Teche, which is enlarged, to the vicinity of Baldwin,
where it cuts across to West Cote Blanche Bay, an arm of the
Gulf of Mexico. The channel from Lake Fausse Pointe to West
Cote Blanche Bay will provide for a flow of 11,000 e. f. s., suf-
ficient capacity to take care of the accumulated intercepted
drainage west of the West Atchafalaya Basin Protection Levee
from the Mansura Hills to the Wax Lake Outlet. The channel
has a bottom width of 150 feet. The bottom elevation is 15
feet below mean Gulf level. The material, except near the sur-
face, is predominantly clay. The spoil from the dredged chan-
nel is disposed of in the most economical manner. Low levees
have been constructed from the material obtained from drain-
age ditches along the outside edges of both sides of the right of
way and these levees will also serve as retaining dikes to con-
fine the spoil dredged from the channel.

The first work on this canal was the excavation of that sec-
tion of the eanal from Lake Fausse Pointe to Baldwin. It was
advertised in two items; Item A, covering the upper part of
the work ,and Item B, the enlargement of Bayou Teche. Bids
were opened September 19, 1938. The McWilliams Dredging
Company, low bidder, was awarded the contract; the unit price
was 4.93 cents per cubic yard; the total amount of yardage in-
volved in the contract was 2,442,706 cubic yards. This contract
has been completed. The portion of the work below Bayou
Teche was advertised in two items on October 22, 1938. The
Mc¢Williams Dredging Company was also the low bidder on
this work and was awarded the contract; the unit price was
7.98 cents per cubic yard; the yardage involved was 4,588,565
cubic yards. This contract is practically completed.

The McWilliams Dredging Company acecomplished the work
north of the Teche and in the Teche with its own plant, but
sublet Items C and D, the work below the Teche, to the Stern-
berg Dredging Company and Jahneke Service, Ine. Aside from
the minor items of plant used in construction of the retaining



26 Proceedings of the Louisiana Engineering Society

dikes and side ditches, the MeWilliams Dredging Company
employed the hydraulie dredge Gulfport on Item A and the
clamshell dredge Alabama on Item B. The Alabama is a steam-
operated clamshell dredge having a 200-foot boom
yard bucket of the California type.
a steel hull 140 x 65 x 9, and has a draft under normal work-
ing conditions of T feet. The Gultport, which worked on
the Wax Lake Outlet, has been already described to you.

The Sternberg Dredging Company employed the clamshell
dredge Conical. The Conical was also previously deseribed
during the discussion of Wax Lake. Jahncke Service employed
the hydraulic cutterhead dredges Pontchartrain and Tche-
functa. The Pontchartrain, which is powered by a steam en-
gine of 750 horsepower, has a ladder 57 feet long. TIts suction
is 20 inches, and its discharge 18 inches. The dredge Tche-
functa is powered by an 880 horsepower Diesel engine. The
Tchefuncta has a ladder 79 feet in length, while the suction
and discharge are 22 and 20 inches respectively.

The total length of channel is 15.6 miles, the total yardage
to be excavated, 7,250,000 cubie yards, and the design capacity
11,000 e. f. s.

The bridge to carry U. S. Highway, Route No. 90, over the
Charenton Drainage and Navigation Canal near Baldwin, Lou-
isiana, is a high level bridge to avoid the use of a drawspan on
this important highway. It will consist of a 300-foot fixed
steel truss span located directly over the canal channel, flanked
at each end by 1059.5 lineal feet of reinforced concrete deck
girder spans and sections of earth approach embankments with
roadway pavement thereon beyond the ends of the concrete
deck girder approach structures. The central steel span will
be supported on reinforeed concrete piers carried on untreated
timber piling and the reinforced concrete deck girders, except
for the two end spans whose shore ends will be carried on pre-
cast reinforced conerete pile bents, will be supported on rein-
forced concrete bents carried on untreated timber piling. The
base of the piers supporting the main span will be at an eleva-
tion of 25 feet below mean Gulf level while the bases of the
footings of the bents supporting the reinforced concrete deck
girders will be at an elevation of 1 foot below mean Gulf Ievel.

and a 51-
This dredge is mounted on
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The actual length of the piling to be used under the piers and
bents will be determined by driving and loading test piles as a
part of the construction contract. For estimating purposes,
the length of the timber piles was assumed to be 60 feet. The
precast concrete piles were assumed to be 70 feet in length.

The steel span and the reinforced concrete girder spans
will provide a roadway 24 feet in clear width for vehicular
traffic and two sidewalks, each 214 feet wide, for pedestrians.
The pavement on the earth approach embankments will be 20
feet in clear width. The bridee was designed by Mr. N. E.
Lant, Bridge Engineer of the Louisiana Highway Commission,
in accordance with the Louisiana Highway Commission specifi-
cations for highway bridges providing for H-15 loading. Low
steel elevation of the channel span is 55 feet above mean Gulf
level to comply with the vertical navigation clearance estab-
lished by the Chief of Engineers. The horizontal navigable
clearance provided by the structure will be in excess of the
full bottom width of the channel. The bridge and its ap-
proaches are to be constructed with a maximum 4 per cent
grade; a 1600-foot vertical curve will be provided symmetrical
about the mid-point of the 300-foot channel span.

The highway alignment will be relocated to the south of the
existing alignment for a short distance on each side of the
canal and the new bridge will be constructed in the relocated
alignment without interruption to highway traffic.

The bridge will be constructed under contract let by the
Louisiana Highway Commission, subject to reimbursement by
the United States of actual cost. Bids were opened October
25, 1939, and a contract for the entire work has been entered
into with the Austin Bridge Company, the low bidder. The
total cost will approximate $475,000.00.

The bridge to carry the tracks of the Texas and New Or-
leans Railroad Company over the Charenton Drainage and
Navigation Canal near Baldwin, Louisiana, will consist of a
center-bearing double track, steel truss swing span, 204 feet
in length, flanked by a 65-foot deck plate girder span on the
west approach and an 81-foot deck plate girder span on the
east approach. The piers and abutments will be constructed
of reinforced conerete and carried on untreated timber piling.
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The lengths of these piling will be determined by driving and
loading test piles. The bases of the pivot and rest piers will
be at an elevation of 26 feet below mean Gulf level and the
bases of the abutments will be at an elevation of 20 feet below
mean Gulf level. The bases of the pivot and rest piers will be
encased in continuous diaphragms of interlocking steel sheet
piling extending down to an elevation of 43 feet below mean
Gulf level as a precautionary measure against possible future
scour in the channel. The pivot pier shaft will be eylindrical,
38 feet in outside diameter, with the outside wall 4 feet in thick-
ness; the shaft will be hollow except for two concrete web walls
which intersect in the center of the pier to form a column sup-
port for the center bearing of the swing span; one web wall is
parallel and coincident with longitudinal center-line of the
span when closed and the other web wall is perpendicular to
the former. The pivot pier will be capped with a reinforced
concrete slab 5 feet thick. The caps of the pivot and rest
piers will be provided with embedded grillages of steel I-beams
to receive the side and end wedge bearings, the end latch mech-
anisms and the bearings of the deeck plate girder spans.

The swing span will be operated by electrically-driven oper-
ating machinery. The 25-horsepower motors will be used for
swinging, the wedges will be operated with a separate 25-horse-
power motor and two 3-horsepower units will be provided for

operating the rail locks. All motors will operate at 440 volts

on 3 phase, 60 cycle current. Power will be obtained from the
Gulf Public Service Company, whose 33,000 volt transmission
line is located near the site of the bridge. A 3714 K. V. A.
gasoline-engine electric generator set will be installed in the
operator’s house atop of the swing span to provide an auxiliary
source of power for use in case of interruption of the commer-
cial source. The operator’s house will also contain the switeh-
board and control desk from which the structure will be oper-
ated. Drum type controllers will be provided to control the
operation of the various motors. Operation of the span will be
completely interlocked with the railroad signal system so that
rail-locks cannot be drawn until all signals are set against rail-
road traffie. The sequence of operations required to open or
close the span to navigation will he electrically interlocked so
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that each successive operation cannot be initiated until the pre-
vious operation has been fully completed. However, sealed by-
pass switches will be provided to enable the operation to be
accomplished in a different sequence should an emergency
arise requiring a change.

The steel swing span and the approach girders will be pro-
vided with open ecreosoted timber decks, new 112-pound rail
and 90-pound relayer rail for inner guard rails. The rail lock
keys at the ends of the draw span will be manganese steel. The
structure will be designed in accordance with the specifications
of the American Railway Engineering Association for movable
bridges for Cooper’s -60 live train loading. Tracks on the
bridge will be 13 feet center to center. The elevation of low
steel of the swing span will be 10 feet above mean Gulf level.
Horizontal clearance provided for the navigation opening will
be 75 feet between fenders. The fenders will be constructed of
creosoted timber and piling. The bridge will be located so
that the center cf the navigable opening will be centered on the
centerline of the canal. Base of rail on the structure will be at
an elevation of 16.5 feet above mean Gulf level, which is ap-
proximately 2.5 feet higher than the existing base of rail.

The new bridge will be constructed in the present alignment
of the railroad. A double-track shoofly will be constructed to
the north of the site of the bridge for use of railroad traffic
while the bridge and its appurtenances are under construetion.
In this manner, the new construction can be carried to com-
pletion without interruption of railway traffic.

The bridge will be constructed under contracts let by the
Texas and New Orleans Railroad Company, subject to reim-
bursement by the United States of actual cost. Modjeski and
Masters and the J. F. Coleman Enginecering Company are the
Consulting Engineers for the railroad company. Plans and
specifications are completed and the work will be advertised
in the near future.

The bridge to carry State Route No. 129 over the Charenton
Drainage and Navigation Canal near Charenton, Louisiana,
will consist of seven 40-foot reinforced concrete deck girder
spans carried on precast reinforced concrete piling and short
sections of gravel surfaced earth approach embankments. The
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actual length of the conecrete piles that will be used in the
structure will be determined by driving and loading test piles.
It is expected, however, that the pile lengths will vary from
35 to 60 feet, the longer piling being used in the channel and
the shorter ones in the end bents on either bank.

The reinforced concrete deck girder spans will provide a
roadway 24 feet in clear width. The roadway on the earth
approach embankments will be 18 feet in clear width; the
gravel surface will be 6 inches thick. The bridge was designed
by Mr. N. E. Lant, Bridge Engineer of the Louisiana Highway
Commission, in accordance with Louisiana Highway Commis-
sion specifications for highway bridges providing for H-15 load-
ing. The low elevation of the reinforced concrete deck girder
spans will be 15.5 feet above mean Gulf level and the elevation
of erown of roadway will be 18.3 feet above mean Gulf level.

The bridge will be constructed practically in the present
highway alignment. Highway traffic will be detoured to one
side of the location by a temporary gravel detour route during
construction of the bridge.

The bridge will be constructed under contract let by the
Louisiana Highway Commission, subject to reimbursement by
the United States of actual cost. Bids were opened November
1, 1939, and a contract has been entered into with Robinson &
Young, the low bidder. The cost will approximate $50,000.00.

As indicated above, the Charenton Drainage and Naviga-
tion Canal will serve the needs of navigation, as well as pro-
viding for drainage Intercepted by the west protection levee.
Through traffic on Bayou Teche from Morgan City to Baldwin
and points west will be routed via the Intracoastal Waterway
and the Charenton Canal. The distance between Morgan City
and Baldwin by this route is T miles shorter than it is via
Bayou Teche. Through traffic from points on Bayou Teche
above Baldwin to Texas points, via the canal, will save approxi-
mately 65 miles as compared to the present route via Morgan
City. A route via Six Mile Lake and the Verdunville Canal is
available for local traffiec from Morgan City to points on Bayou
Teche between the Verdunville Canal and Baldwin. Tt might
be pointed out that the use of the Charenton Canal and the
Intracoastal Waterway for through traffic climinates the many
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sharp turns and numerous bridges encountered on the present
route through Bayou Teche.

In summary, the outlet, when completed, in conjunction’
with Berwick Bay and the Lower Atchafalaya River, will pro-
vide for confinement of all outflow from the Lower Atchafalaya
Basin to the Gulf of Mexico, and will make practicable the pro-
tection of the cultivable lands along the Teche and Boeuf ridges
and the maintenance of uninterrupted service on the transcon-
tinental routes of communication in that vicinity. Furthermore,
by providing for diversion at all times through a confined chan-
nel, the completed outlet will lower stages and shorten the
duration of floods in the Lower Atchafalaya Basin under prac-
tically all econditions of flow. The Charenton Drainage and
Navigation Canal will provide for drainage intercepted by the
construction of the West Protection Levee and will afford a
navigable route for traffic on the Teche which will be blocked
by the construction of the Wax Lake Outlet.



THE PRODUCTION OF MODERN PLASTIC PRODUCTS

By
HArOLD A. LEVEY *

When one observes the multitude of produects both large
and small which we encounter daily made from new molded

materials, we realize that not only our children, but all of us
are now in the ‘‘Plastic Age’’.

To even begin to enumerate
the articles that are now being

made from molded plasties
would probably result in a volume comparable with a diction-

ary, for there are now very few products indeed, which cannot
be made from molded plastics.

The molded plasties industry has attained during the last
decade values of major proportion with an avoirdupois which
probably reaches a billion pounds annually, and with an ad
valorem that approximates five hundred million dollars. This
is inclusive of synthetic fibres, transparent sheeting, coating
composition, and adhesives; which products might within cer-
tain limitations be included within the realms of this industry.

HISTORY

Many of the products which have so attracted our atten-
tion and play so important a role among the materials
which we handle daily are plastics and date among the early
materials with which man worked. Clay, brick making,
chinaware, glassware, and the entire field of the ceramic arts,
might come into this category. Our interest at this time, how-
ever is concerned more specifically with the organic plastic ma-
terials, and with particular reference to the newer synthetic
compositions which have broadened the applications of the
moldable materials into almost unbounded fields.

As last year was the centennial o

f Goodyear’s discovery of
the vulcanization of rubber,

and as this was the first organic
plastic material, it becomes apparent that we are really begin-
ning the second century of molded organic plastics. At the

same time, we are impressed with the fact that this product

¥ Member Louisiana Engineering Society; delivered at the Annual
Meeting, January 13, 1940,
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of nature with the addition of sulphur only, forms a thermo-
setting plastic which until recently served most of the pur-
boses required of such materials.

The next development came shortly after our Civil War,
when another American named Hyatt discovered that a com-
bination of nitro-cellulose and camphor formed a thermo-plas-
tic moldable composition. This really marked the first com-
pletely synthetic organie product, and at the same time the
first transparent plastic material. The trade name ““Celluloid”’
has been applied to this produet. This material was such an
outstanding deviation from any natural product, that the
next series of developments were closely related to this prod-
uct, and came under the category of so-called ‘‘cellulose deriva-
tives’’.

In 1908 Dr. Leo Baekeland, an American chemist of Bel-
glan descent, evolved a new type of completely synthetic or
ganic plastie, which has been termed ‘‘Bakelite’’ by the inven-
tor, and which might be said is the parent material of the
modern molded plastics industry as we know it today. This
material is the result of the condensation of phenol ‘‘carbolic
acid” with formaldehyde in the presence of small amount of
an acid or an alkali which catalyzes, promotes, and accelerates
the formation of the ultimate product.

The next step was made in the form of 3 contribution by
the Austrian chemist, Dr. H. Pollack, after the first World
War, when he produced the substance which he termed ‘‘Pol-
lopas”, which is the result of the condensation of urea with
formaldehyde. This type of product produced lighter color
molding material than was possible by methods previously de-
veloped, and made possible the production of colorless, opaque
and clear transparent almost water-white molded materials
from a thermo-setting plastic composition.

The following decade produced remarkable developments
in new synthetie organic products, including the several Vinyl
derivatives, the Acrylic esters, and such hydrocarbon resins
as the Polystyrenes, and the Coumarone Indenes. Parallel
with this we observe remarkable improvements in the develop-
ment of plastic made from shellac, new rubber derivatives and
rubber substitutes, Af the same time our knowledge of the
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technique of working several important natural protein-con-
taining materials was brought forward. Beautiful molded
products made from Casein from milk, Albumen from blood,
Zein from the corn kernel, and Soya Bean protein were much
in evidence. Naturally, the development of other products
causes a substantial shift in the importance and use of these
natural materials. The factors dominating such changes lie
largely within the physical and chemical properties possessed
by the newer materials on the one hand, and the production
costs on the other, of these various products.

PRESENT TYPES

No more vivid conception of the enormous variety of types
of plastic compositions ean be gained than by an even casual
examination of the files of patents in the U. S. Patent Office,
where the number of patents related to plastic compositions
now approximate 4,000, while the actual number of basie types
into which these might fall probably do not exceed two dozen.
These patents cover improvements in composition, the process-
ing operations, and the methods of manufacture. At the same
time Mr. Carleton Ellis, who wrote the first authoritative and
complete presentation in this country dealing with synthetic
resins, and which appeared in 1923, contained five hundred
pages. He has recently published a later edition of two vol-
umes which exceeds two thousand pages. These facts from the
technical aspect are definite concomitants of the growth of this
industry.

METHODS OF MANUFACTURE

While the object of this presentation is to delineate the
chemical engineering aspects of the plastic industry, and is
presented to a group of engineers, rather than chemists, it is
nevertheless believed to be fitting to at least indicate the fun-
damental chemical operations involved in the produection of
these compositions. In briefly outlining these various process-
ing operations the sequence of presentation will be substanti-
ally in the chronological order in which they were evolved.

Rubber: The working of natural rubber consists sub-
stantially of the breaking of the latex or rubber dispersion in
water, usually through the addition of some acid such as Acetic.
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The coagulated product is dried and smoke cured. It is then
milled with a larger amount of sulphur than is used for the
production of elastic goods, and subsequently heat treated for
a longer time period, thus producing what is termed ‘‘hard
rubber’. The objects are formed by the action of heat and

pressure in suitably shaped molds. The objects are then re-
moved and are usable as such.

Shellac: This natural gum is seldom used alone in the
molded plasties field, but rather as a vehicle or binder for a
major portion of filler. The mixture is subjected to hot, or
even cold molding operations which produces a limited variety
of produets with marked limitations and uses.

Casein: From cows’ and goats’ milk we obtain our prin-
cipal source of supply of casein by first removing the butter
fat preferably by centrifugal action, and then recovering the
casein by the addition of an acid, or innoculation with bacteria
or ferments. This casein, after suitable purification is incor-
porated with a hardening or tanning agent such as formalde-
hyde, tannie acid, chrome alums, and the like, while suitable
pigments, dyes, and fillers are milled together and subsequently
molded under heat and pressure. The material then cures, and
is finally polished, after which it is ready for use.

Zein: TIs a protein from the kernel of corn grains, and after

extraction and purification is processed in a manner similar to
casein.

Albumen: This is also a protein, but its source is from
blood, the whites of eggs, and the like. After purification it
too is processed in a manner paralleling casein.

Soya Bean: There is produced from the many varieties of
0y a protein material which possesses excellent properties as
a plastic material. It can be combined with other protein prod-
ucts such as casein and zein, and is processed in a similar man-
ner.

Rubber Derivatives: This group of products include a
wide variety of materials such as chlorinated rubber and rub-
ber chloride, as well as rubber hydrochloride. They are pro-
duced by acting upon natural rubber as such, or in the form
of a dispersion or solution by chlorine in the presence of spe-
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cific catalysts, heat, pressure and in some cases sunlight, all
producing different end products. Rubber hydrochloride re-
sults from the processing of natural rubber with anhydrous
gaseous hydrogen chloride in the presence of a catalyst. Under
this same caption is also included rubber substitutes such as
Thiokol ,which is a trade name resulting from the condensation
of ethylene dichloride with carbon disulfide ; Chlorophene, bet-
ter known under the trade name of Neoprene, which is derived
from vinyl chloride, and highly polymerized vinyl derivatives.
Another vinyl type of rubber substitute is sold under the trade
name of Koroseal. There are of course a number of other rub-
ber substitutes and synthetie rubbers such as Buna and the like.

Lignin: Under this classification there are a number of
plastic materials originating from woody sources wherein the
lignious component of the wood becomes activated by treat-
ment with heat and pressure in the presence of moisture or
steam. The lignin becomes the binder for the cellulosic fibres
which under subsequent heat and pressure becomes converted
into an infusable, insoluble mass. Other modifications of this
same process include the formation of additional resinous com-
ponents by the inclusion of aniline and furfural, which con-
dense when the ground woody materials are mixed with these
two reagents and molded under heat and pressure into the de-
sired form.

Coumarone Indene: This type of produect is obtained from
coal tar residues, and forms an excellent thermo-plastic me-
dium of low moisture absorption, and excellent electrical
values. It is made up of an aromatic ketone which combines
with a bieyclic aromatic hydrocarbon, resulting in a long chain
compound.

Cellulose Derivatives: This group includes probably the
most diversified types of plastic produects, and at the same time
accounts for the largest volume of molded thermoplastic prod-
ucts now in use. The first product of this type was nitrocellu-
lose, which must be combined with an addition product to ren-
der it thermoplastic. The one substance which appears to be
supreme for this purpose is camphor, either natural or syn-
thetic. During the past several years a number of other addi-
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tion products have

been developed which produce equivalent
results.

The next substance in this class is termed cellulose
acetate, and appears on the American market under a wide
variety of trade names such as “‘Lumarith,,” ““Tenite’’, ‘‘Plas-
tacel”’, ““Fiberlon’’, etc. This material is made by the reaction
of acetic anhydride on cellulosic fibres in the presence of a
catalyst such as sulfuric acid or zine chloride. In order to
possess thermoplastic properties, however, it too must be dis-
persed in a so-called plasticizing agent which is more or less
a solvent for the cellulose acetate, which solvent is of low va-
bor pressure at molding temperatures. Other derivatives in-
clude mixed esters of cellulose, such as the acetate butyrate
and cellulose acetate stearate, which appear to possess certain
advantages over the normal cellulose acetate, but hardly suffi-
clent to warrant the substantial increase in price which these
products now command. The most interesting and promising
of these cellulose derivatives are the cellulose ethers, such as
cellulose methyl ethers, the ethyl ethers, and the benzyl ethers
of cellulose. The unique characteristic of these derivatives are
that they are mmherently thermoplastic, and do not require the
ineorporation of an addition produet or
render them thermo-plastic. They are produced by acting upon
cellulosic material with a strong alkali solution of caustic soda
resulting in the formation of soda-cellulose. This product then
reacts with methyl, ethyl, or benzyl chloride as the case may
be, forming the respective cellulose ether. The resulting prod-
ust is then purified by known means, dried; and if plasticizing
agents are added, close control of the flow of this material un-
der heat and pressure can be readily maintained .
Phenol-Aldehyde: Thig type of plastic previously referred
to is made from phenol, such as carbolic acid or other homo-
logues such as cresols, the xylenols, and related derivatives,
with an aldehyde such as formaldehyde, furfural, and the like
in the presence of a catalyst such as an inorganic acid or alkali.
A resinous-like product is formed under the action of a mod-
erate amount of heat under a partial vacuum. If the major
portion of the water resulting from this r
complex mixture of partially condensed pr
include such compounds as ethyl benzenc

plasticizing agent to

eaction is removed, a
‘oducts results, which
, saleginine, and the
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like. On the application of further heat and pressure the con-
densation and polymerization is completed, and an infusable
and insoluble mass results.

Urea-Formaldehyde: This important and relatively new
type of resin is formed from the interaction of the two sub-
stances designated resulting in an intermediate product which
flows under heat and pressure, and after a relatively short cur-
ing period is transformed into an infusable, insoluble mass.
Unlike the previous type this form is available in white and
pale colors, and does not discolor or yellow on ageing.

Vinyl Esters: This type of plastic is made from vinyl alco-
hol which is derived from acetylene, and which is converted
into vinyl chlorides and vinyl acetates. These are then mixed
in varying proportions, producing an ultimate product of vary-
ing plasticity.

Vinyl Acetals: These new derivatives obtained from acety-
lene are exceedingly complex bodies appearing in a wide va-
riety of forms, some being very tough and flexible, while others
are as elastic as rubber. The principal applications of this
type at the present time are in the form of the intermediate
lamination in safety glass. However, within the not distant
future you will find this product made in the form of synthetie
fibres with an elasticity value far exceeding that of natural
silk, and closely approximating the mew synthetic fibre sold
under the trade name of ‘‘nylon’’.

Polystyrene: This hydrocarbon resin belongs to the Indene
type, except that it is available in water white form and con-
denses differently. It is thermo-plastic and not thermo setting,
has exceedingly low moisture absorption, and unique electrical
values. It is obtained from coal tar residues.

Acrylic Esters: This is probably the newest type of syn-
thetic resin which has been placed upon the American market.
Tt is available in several forms, is water-white and of glass-like
transparency. It can be prepared from petroleum gases or from
glycerine. Tt was developed in Germany, and reached a high
stage of commercial development within the last three years
through the resources of the DuPont Company and Rohm &
ITaas, Inec.
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FORMS OF EQUIPMENT FOR PRODUCTION

The classes of equipment which enter into the production of
these many varieties of plastic compositions naturally vary
with the types. However, there is much in common in their
operation. Most of these plastic materials are of a resinous
nature, and consist in the initial or partial condensation or in-
ter-reaction of two components. The thermo-setting types
usually consist in the condensation of an aldehyde with an
aromatie aleohol, or with a form of substituted ammonia. A
third component which does not enter into the reaction, and

termed a catalyst, facilitates and accelerates the initial phase of
formation.

These products may

be liquids, solids or gases. At all
events they are car

efully metered to determine their exact pro-
portions which usually are computed on a mole weight basis,
and the catalyst added in amounts between 1% and 3% of the
aggregate weight. If any component is a solid, it is either
fused, or ground into fine powder in order to facilitate speedy
and complete reaction at this stage.

Reaction is usually conducted in a vacuum kettle equipped
with an impellor, mixing blades or agitating device. The kettle
is jacketed so that it may be heated by means of steam, hot
oil or other agency to carry the necessary heat to effect the de-
sired reaction. The reaction kettle is fully enclosed, and usu-
ally connected to a vacuum pump to remove the water vapor
wheih results from most of these reactions. In many cases a
condenser is required, which removes certain secondary prod-
ucts of reaction which may be thereby recovered.

Careful chemical control is required, and is effected by
taking samples from the kettle which are examined to deter-
mine the progress of the reaction. When condensation or poly-
merization has reached the desired degree, the plastic mass is
discharged into cooler trays in which form it is stored for fu-
ture use. No change takes place in storage. The product is
removed from troughs or pigs much like cast iron. The ma-
terial is then placed through several varieties of crushers, such
as the swinging arm type, the ball or rod mill type, or the
pivoted jaw type, as the nature of the plastic resin may re-
quire. Only so-called resins are processed in this fashion. The
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cellulose derivatives as well as the rubber products are pre-
cipitated in water in exceedingly finely divided form, and do
not require any grinding operation at this stage.

The resin type of plastic material is then weighed along
with such additions as fillers, pigments and dyes, when it passes
over a magnetic separator, and is further cominuted in a pul-
verizing mill of the serew-fed or rotating screen types.

This mixture is then compounded by passing the mixture
between a series of rolls of the type used in paint mixing
plants, which thoroughly incorporates the addition products
referred to, rendering the mass uniform and homogenous. The
compounding mill usually develops a substantial amount of
heat, raising the temperature close to the melting range of the
resinous mixture. As a result, this mass has to be cooled down
while it is being transferred to another crusher, which breaks
up the large lumps, then through a magnetic separator for the
removal of the ferrous particles to a grinder, which reduces the
mass to particles to about the size of grains of rice. These are
then passed over a screen, which separates particles larger
than 3/16’/ in diameter by 5/16”/ long, and returns them to
the grinder to be reduced to within this size. The dust is re-
turned to the compounding mill, and incorporated with the next
bateh. The colors are then blended to obtain intermediate
shades or mottled effects as the consumer may require.

The material is then packaged in metal containers after
suitable inspection and testing. Great care is taken to make
certain that the molding material is free from even minute
traces of particles of iron and abrasive material, as such for-
eign matter would have a destructive effect on the inner sur-
face of the molds. These operations complete the processing
conducted by the plastic manufacturer. This intermediate
product is shipped to molders, who convert these granular
products into the ultimate form in which they are to be used
by the publie. If the resin is of the thermo-setting type, the
granules are placed in the hopper of a ¢‘pPre-forming Machine’,
which measures out a predetermined weight of the plastic ma-
terial, and presses it into a form which will fit inside of the
open and divided mold in the compression molding machine.
The halves of the mold are closed, and the heat and pressure
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turned on for a matter of a minute or two. The mold is then
partially opened to release the gases and vapors which are
lormed as a result of the final reaction. The molds are again
closed and the pressure and heat applied for five to thirty min-
utes, depending upon the chemical composition of the resin, its
size, as well as the thickness of the parts which make up the
final product. The m

old is then opened, and the molded ob-
Jeet discharged from the bottom half by means of knock-out
rods.

The object ig then discharged into a receptacle where it is
allowed to cool. The flash is then trimmed by manual means,
after which the object is either ready for the consumer or as-
sembled as part of another device.

It injection molding is the methoq used, and at present it
Is used only for thermoplastic types of Composition, then the
molding powder is placed in a hopper, and fed by means of a
SCrew conveyor to a chamber which is usually electrically heat-
ed, and which brings the plastic material to a temperature such
that it will flow under suitable pressure, The machine is
equipped with g plunger which exerts pressures from 5,000 to
30,000 1bs. Per square inch, forcing the material through a
small orifice into the runners of the mold, and filling the cavi-
ties of the mold, thus forming the objects desired. The mold is

heated by means of hot oil, or hot water under pressure. When

the mold has been filled with the plastic composition, the heat-
ing

g fluid is immediately pumped out, and replaced with a re-
frigerating fluig such as brine, thus cooling the mold, and the
molded produets to temperatures such that they have obtained
sufficient rigidity to sustain their form without warping or dis-
tortion. They are removed from the mold by means of knock-
out plungers, and the runners removed from the objects. The
runners are passed to g grinder which reduces them to the same
size as the original molding powder or granules, so that they
may he re-used and are of value equivelent to the new material.

The PhenoI-AIdehyde type can be prepared in a form which
makes it especially suitable for “casting”’ into itg ultimate
shape. The resin is prepared and removed from the reaction
kettle, and fillers, dyes and pigments added as the ca

se may
require, when it is poured into molds much the

same as metals
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are cast. The molds are usually made from lead, and more
recently from rubber. They are fabricated by dipping a rod,
or the form of object desired attached to a rod, all of which
is made from alloy steel, into the mass of molten lead. This
lead coated assembly is then removed and the lead allowed to
cool, and then stripped from the steel around which it encases.
This method while it has limitations, is able to fabricate a form
of product not possible with compression or injection molding.
1t is used to cast sheets, rods and tubes, which are usually sub-
sequently machined or fabricated into the desired shape or
object. A variety of novelty effects such as mottles, striates,
and the like are possible by only this method.

Speecial shapes for structural purposes can be fabricated by
the ‘‘extrusion’’ method, which is used for the production of
rods, tubes, and shapes of irregular section and of any desired
length. Fountain pen barrels, and mechanical pencils consume
the bulk of plastic material made by this method.

These plastic compositions are also used to impregnate fab-
ries, paper, fibreboard, wood veneer, and the like, which may
either be bonded together under heat and pressure, or into
other surfaces, producing a wide variety of useful and novel
effects. These products are usually termed ‘‘laminates’’.

ADDITION PRODUCTS

Like nearly all of our commercial products, these plastie
materials are seldom pure substances, and nearly always are
made up of mixtures of the basic plastic material itself with a
wide variety of addition products. These added materials
usually consist of the types of substances listed below.

Plasticizers: With several types of plastic composition we
find it necessary to incorporate a product which contributes
flexibility or plasticity to the mixture. Several types of plastie
products owe their plasticity to the addition of these composi-
tions. They are usually classified as solvents for the plastie
product, and dominate to a large extent the temperature and
pressure at which the mixture will possess the correet flow
characteristics to function properly in standard molding ma-
chines. These conditions are especially applicable in the case
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of thermo-plastic e
cellulose derivative
Plastics,

ompositions such as those containing t1.1e
S, rubber and rubber derivatives, lignin
and in some conditions include such lly(ll'ocal‘l?on
resins as polystyrene and coumarone indene. An interesting
aspect of plasticized resins are the vinyl esters which are m.ade
up of a mixture of vinyl chlorides which are brittle, au(.l vinyl
acetates which are quite soft. By varying the proportions of
these two components, a wide range of plasticity conditions
may be obtained.

In the case of the viny
product is obtained in th
degree of polymerization

Pigments: (
ing pigments sj
usually consisti
the resins on

l acetals the plasticity of the ultimate
€ processing operation regulating the
in the ultimate product.
olored opaque plastics are obtained by erind-
milar to those used in the paint industry, a}ld
ng of oxides or salts of the heavy metals, with
a multi-roll compounding mill simil ‘
respects to those types now used In the paint and rubber in-
dustries, Considerably smaller amounts are used, hoxyever,
than prevail in paint formulation, which usually requires a
Pigment content of 0% by weight, while possibly one-tenth
of this amount i usually adequate for properly coloring plas-
ties. However, if complete opacity is desired in thin walled
construction, a content of approximately 809, may be required.
Dyes: When colored plastics are desired, and
time it ig necessary to maintain the tr
suitable dyestuffs are used to tint or
many types of dyes w
for the severa] types
those which prevail f

ar in many

at the same
ansparency of the plastie,
color the resin. There are
hich have the desired degree of affinity
of resins, and which conditions simulate
or the dying of textile goods. The dyes
dre usually incorporated by dissolving them in a minimum

volatile organic solution which is compatable with the resin,
and the mass milled on

4 compound roll mill such as described
above for pigments, Usually a fraction of 1% by weight of a
good grade of dyestuff of high tintorial strength is adequate to
give satisfactory depth of color to the plastic material.

Metallics and Pearl Effects:
type of surface is obt
aluminum flake

A scinfillating or iridescent
ained by imcorporating small particles of

s or the various types of metallic bronze par-
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ticles in the plastic mass, which is milled with the resin as de-
seribed above. Almost limitless varieties of novelty effects are
obtained by the blending of various amounts of these metallic
flake pigments with dyes. Similar results are also obtainable
through the use of both natural and synthetic pearl essence,
which simulates the pearl and the fish scale type of irides-
cence.
FILLERS AND IMPREGNATION

Where transparency is not essential, and where it is desired
to reduce the cost of the ultimate molded material, as well as
mecrease its strength in many cases, a wide variety of fillers are
used. Where resistence to high temperatures are desired, there
is incorporated with the plastic carefully graded asbestos fibres
which result in an increase in strength, as well as temperature
resistance and improved impact values. Probably the most ex-
tensively used filler is finely ground cellulose material desig-
nated as ‘“wood flour’’. In the lignin plasties we have a com-
position made up of cellulosic fibres which are bound together
by lignin, and are obtained in that form in the processing of
this type of plastic composition. Other types of fillers include
china clay, tale, diatomaceous earth, and the like. Many of
the low priced pigments are frequently used in sufficiently
large amounts to be designated as fillers when they are not
added as a coloring agent.

Resins of the thermo-setting types when in their intermedi-
ate stage, and when dissolved in suitable solvents, are used to
impregnate forms of fabrics, paper, fibreboard, and wood. The
volatile solvents are allowed to evaporate, and as many lamina-
tions as are desired are laid together between the platens of a
hydraulic press. Pressures of from 200 to 2000 1bs. per square
inch are applied, and temperatures which will convert the
thermo-setting resin into the infusable type. There results a
slab of exceedingly tough, strong and durable structural ma-
terial substantially inert, highly resistant to moisture, abrasion
and chemical erosion. These products are uniquely suited for
table tops, flooring, door and wall panels, and similar structural
uses, as well as for the construction of silent gears and many
types of machine parts. A most superior type of plywood or
wood veneer, wholly unaffected by moisture even on water
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emersion, is made up in this fashion, from which is construeted
a variety of furniture heretofore unknown for its durability,
utility, strength and longevity.

CHOICE OF TYPES AND THE ECONOMICS OF THEIR SELECTION
Realizing the versatility of these many types of plastie prod-
ucts, their inhe

rent properties, the methods of manufacture,
and their costs, the question which then confronts is: when
and where, as well as why do we use these many forms for as
many purposes? When specific characteristics are desired, and
which are largely met by a certain type of plastie, the matter
of choice is promptly removed, and decision is easy. Notwitl'l-
standing the many desirable characteristics of these plastic
compositions, there are still many industrial requirements at
the present time which cannot be satisfactorily met. Much
hope and optimism prevails that plasties will be forthcoming
which will meet these requirements. As price is frequently a
dominating factor where the profit system prevails, and where
drastic requirements are not laid down by the producer of
many artieles of commerce, we would probably find the manu-
facturer selecting the ligning plastics as his material of con-
struetion. If the product will permit the increase in cost, the
use of the phenol-aldehyde or the urea-formaldehyde types
might be used. These of course permit more intricate molding,
thinner walls, a greater variety of color effects, and in all

probability an ultimate product of a higher degree of sales
acceptance. If many thousands of article
be produced, the high cost of the molds w
a substantial factor of unit cost per object produced, and in-
Jeetion or compression molding may be used. For-small objects
injection molding is usually the more economical. ITowever,
as a general rule only thermo-plastic types of resins can be
used for injection molding operations. Several types of ther-
mo-setting plasties are being successfully modified to permit
of injection molding, and thus enter this field of use.

Where only a relatively small

s of one type are to
ill no longer become

and limited number of mold-
ed objecis are required of any one type, obviously the eost of
molds would be prohibitive. In such cases the cast plasties
are used for such purposes, the phenolic types are supreme in
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this field of application. When only one or two of a type are
required, the object is usually machined from a slab or billet
of a cast phenolic resin in view of the fact that material in this
{form is subject to the same machining operations as the metals,
and with equal facility.

For complete transparency and lack of color, one is restrict-
ed to the use of the acrylic esters, the polystyrene resins, and
possibly several of the cellulose derivative plasties. Similar
limitations prevail when plastics are selected for the electrical
industry, which obviously requires such values as high dielec-
tric strength, high specifiec induectivity, good power factor val-
ues at high frequencies, resistence to surface arcing, and mini-
mum plastic flow at high temperatures. This requires low
moisture absorption, high surface resistence, and freedom from
conductivity spots. The chemical industry usually requires
inertness to most chemical reagents, complete insolubility in
the wide range of organic solvents; as high a heat transmission
value as can be obtained with organic materials of this type,
minimum warpage and distortion under operating conditions,
and related characteristics. Rubber and certain of the rubber
derivatives approximate these requirements more than the
other plastic materials. For structural purposes initial low
cost appears to be of primary interest, while such other prop-
erties as high tensile and transverse strength, toughness, re-
sistence to surface abrasion, highly polished surfaces, and
preferably light colors would probably include the basie re-
quirements for this field of application. The lignin plasties, the
phenol-aldehyde type carrying a major portion of low priee
filler, and possibly the urea-formaldehyde variety composed of
an equally large amount of filler are the salient competitor for
{his field of application. Buttons, toys, pennyroyal for the 5¢
and 10¢ stores utilize a limited amount of casein, a large
amount of phenol-aldehyde as well as the urea-formaldehyde
types, while the cellulose derivatives find their way to this
irade largely through their use in making up important ele-
ments of the toilet goods trade. Extensions of these applica-
tions take place from time to time. Obviously, there is a
marked overlapping of these products and their applications.
1t is interesting to note at this time the more extended use of
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reclaimed plasties for
sphere of activity will
thermo-plastic ty
re-use.

remolding and re-fabrication. This
grow from time to time. However, only
pes of resins are applicable for reclaiming and

TRENDS IN THE DEVELOPMENT OF PLASTIC PRODUCTS

While the salient aspirations of the workers in the field of
plastics are usually included in the conception of ‘“better plas-
ties at lower prices’’, Investigations of the new patents as is-
sued reveal searches for new types possessing physical and
chemical characteristics not inherent in the present known
varieties. Thege workers seek a plastic composition with the
inherent characteristics of the thermo-setting type, yet per-
mitting the manufacturing operations of the thermo-plastie
form. Completely water-white color and transparency are
sought along with high tensile and transverse strength, and
substantial impact resistence, While many of these qualities

s probably militate in a major
e use.
With our present mo

vement toward the utilization of what
we have in abundance us

ually from waste or surplus farm prod-

as well as those derived from protein
Sources such as casein, zein, the soy, cottonseed and peanut

proteins. Because of the relatively low cost of these types,
they will probably play an important role as structural ma-
terials in the makeup of both our houses, as well as the furni-
ture contained therein. At the present time, molding facilities
definitely limit the dimensional valueg of molded plastics. We
are of course using molded materials made from woody sources
for the construction of oup homes and furniture, but in order
to utilize all the advantages of molded plasties, it becomes
necessary to turn out thege objects on a mass production basis,
where the elements ape molded in their final form in a single
operation, carrying inserts or so designed that the parts may
be readily assembled into the finished object. While these ye.
quirements involye standardization to a high degree, it is be-
lieved that the American public would aceept these prere-
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quisites attracted by the outstanding utility, beauty, longevity,
and low lost that will result from the adoption of these methods
and procedure.

Already we visualize the trend toward the extension of the
use of various plastic materials in the production of small
boats, the bodies of automobiles, and assembled from small
units much of the metal construction on airplanes which may
be replaced with molded plastic materials.

Thus our wildest dreams might readily come true through
the extended and varied uses of molded plastics for almost
cvery function of our existence making up as it does our shel-
ter, our clothing, our implements, and even certain of our
foods might be classified as ‘‘molded plasties’’.

Reference Sources: ‘‘Industrial and Engineering Chemistry.’’ Ameri-
can Chemical Society, Washington, D. C.

‘“Chemical and Metallurgical Engineering.’’ MecGraw-Hill Publish-
ing Company, New York City.

‘“Chemical Industries.”’ Haynes & George Publishing Company, New
York City.

‘‘ Modern Plastics.’”’ Breskin Publishing Company, New York City.
‘‘British Plasties.’’ Plastics Press, Ltd., London, England.

‘‘Chemistry of Synthetic Resins.’’ C. Ellis, Reinhold Publishing
Company, New York City.

‘‘The Making and Molding of Plastics.”” L. M. T. Bell, Hutchinson
Publishing Company, London. -

‘‘Process and Machinery in the Plasties Industry.’’ K. Branden-
berger. Pitman Publishing Company, New York City.

‘“Plastic Molding.’’ L. F. Rahm. MecGraw-Hill Publishing Com-
pany, New York City.

‘‘The Technology of Plastics.’”’ H. W. Rowell. Plastic Press, Ltd.,
London, England.
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LOUIS T. FRANTZ, (1936), Electrical Engineer, Sewerage and Water Board, 8735
Aprieot St., New Orlean

8.

ERNEST M. FREEMAN, (S.), (1939), Consulting Engincer, 403 Clty Bank BIdg.,
Shreveport, La.

ALVIN M. FROMHERZ, (1915), Consulting Engineer, 226 Carondelet St., N

FRANK G, FROST, (1919), General Su
lic Service Ine., New Orleans,

DONALD E. FUELLHART, (8.), (1939), Civ
Conservation, Natchitoches, La,

ew Orleans,
perintendent, Electrical Dept., New Orleans Pub-

Il and Petroleum Engineer, La, Dept. of
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HERBERT M. GALLAGHER, (1921), State Engineer, E. R. A., Associated with J. F.
Coleman Engineering Co., 1951 Calhoun St., New Orleans.

PATRICK E. GARNER, (S.), (1939), General Engineering Practice, Garner Bros., P. O.
Box 41, Gulfport, Miss.

JOHN B. GATES, (S.), (1937), Parish and Field Engineer, W. P. A, Pollock, La.
FRANK G. GAULT, (S.), (1938), Engineer, P. 0. Box 553, Lake Charles, La.
JOHN S. GENTILICH, (1933), U. S. Waterways Experiment Station, Vicksburg, MMiss.

F. J. GERMANO, (S.), (1937), Assistant Professor of Mechinical Engineering, L. S. U
University, La.

EDWARD H. GESSNER, (N. R. J.), (1933), Engineer, Martin Engineering Co., Apt.
370, Maracaibo, Venezuela.

JOHN HARRY GILLUM, (S.), (1934), Process Engineer, Standard 0il Co., Jackson, La.

HOWARD W. GLEASON, (1938), Engineer, Glover Construction Co., 111 Bellalre Drive,
New Orleans.

JOHN A. GLOVER, (1938), Assistant Superintendent, George J. Glover Construction
Co., New Orleans.

DAVID WALKER GODAT, (1924), Civil Engineer, Maintenance Engineer, Division of
Public Works, City of New Orleans, 7826 Zimple St., New Orleans.

JULES GODCHAUX, (L. M.), (Jan. 1, 1899), Vice-President and Engineer of Opera-
tion, Godchaux Sugars, Inc., 1007 Masonic Temple, New Orleans.

MAYER GODCHAUX, (1938), Vice-President, Godchaux-Inshaw Corp., 500 Balter Bldg.,
New Orleans.

WALTER GODCHAUX, (1938), Assistant Engineer at Godchaux Sugars Refluery, Re-
serve, La.

JOSEPH McCORMACK GONDRAN, (1924), Structural Engineer with Jones & Laughlin
Steel Corp., Box 66, New Orleans.

ROBERT E. GOSA, (1929), Vice-President, W. Horace Williams, Inc., 833 Howard Ave.,
New Orleans.

BERNARD GRAFF, SR., (1939), Mechanical and Electrical Engineering and Construct-
ing, 8207 Jeannette St., New Orleans.

ARTHUR A. GRANT, Consulting Engineer, 1543 Canal Bank Bldg., New Orleans.

WALTER H. GRANT, JR., (1938), Sales Engineer, Sloan Valve Co., Duriron Co., Ful-
1ton Sylphon Co., Rlec Wil Co., Warren Webster Co., 704 Baronne St., New Or-
eans.

WALTER K. GRANT, (1922), 1527 Audubon Blvd., New Orleans.
CHARLES H. GREEN, Woodward-Wight Co., New Orleans.

W. B. GREGORY, (1907), H. M., C. M., Engineer Examiner, P. W. A., 630 Pine St.,
New Orleans.

B. H. GREHAN, (1914), Vice-President of Geo. J. Glover Co., Inc., 1670 Soniat St.,
New Orleans.

FRANCIS B. GREVENBERG, (1935), Civil Engineer, 532 Royal St., New Orleans.

WALLACE V. de GRUY, (J.), (1939), Cost Analysis, New Orleans Public Service Inc.,
2539 Jonquil St., New Orleans.

W. S. GUEDRY, (S.), (1939), Resident Engineer, La. Hwy. Comm., 315 St. Louis St.,
Baton Rouge, La.

MARIO R. GUELL, (S.), Chief Draftsman, Gaylord Container Corp., Bogalusa, La.
JOHN M. GUILLORY, (1928), Sales Supervisor, New Orleans Public Service Inc,, 4128
Monroe St., New Orleans.

A. H. GUILLOT, (1917), Roadway Engincer, New Orleans Public Service Inc., 317 Ba-
ronne St., New Orleans.
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DONATO E. GUIZA, (J.), (1939), Boh Bros. Construction Co., 1609 8. Gayoso §t,
New Orleans.

AARTIN M. GURTLER 1II, (1.), (1937), Chief Engineer, Le Mieux Bros., Inc., Mari-
time Bldg., New Orleans.

5 - g

Oliver Van Horn, 3101 Napoleon Ave., New Orleans,
JOHN A. HAASE III, (1933), Buyer, U.

EDGAR J. HAAS, (1), (1937),

S. Treasury, 9015 Nelson St., New Orleans.
R. N. HABANS, (3, (1939), Engineer, 2817 Grande Route St. John, New Orleans.
ALLEN S. HACKETT, (1912), Consulting Engineer, 454 Walnut St., New Orleans.

CALLENDER FAYSSOUX HADDEN, (1928),

Secretary-Treasurer, Standard Supply &
Hardware Co., P. 0. Drawer 620, New

Orleans.
E T HAGSTETTE, JR., (S. 1),

(1935), Engineer, Conservation Commission, 617 |
Jefferson St., Lafayette, La.

DANIEL HALLARON, JR., (1939),

Engineer, New Orleans Public Service Inc., 317 *
Baronne St., New Orleans.

FARRAR PETRIE HAMILTON, (1915), Civil Engineer, 408 Walnut St., New Orleans.

GEORGE HAMMETT, (1920),

Assistant Sales Manager, A. M. Lockett & Co., 308 .
Whitney Bldg., New Orleans,

ERIC J, HANEMANN, (N. R. 1), (1933), U. S. Geological Survey, Jackson, Miss.
BEN 1. HANEY, (

J), (1939), Draftsman, Sewerage and Water Board, 8007 Fig St., :
New Orleans.

HOWARD J. HANSEN, (1938), Englneer wi
can St.,, New Orl

th Southern Pine Assoclation, 7315 Domini- -
eans.

WILLIAM HARDY, (1937), Engineer, 2014 Marengo St., New Orleans.
ALLAN 7T, HARRIS,
Orleans.

VAN E. HART, (J.), Engineer, 4729 ¢

arondelet St., New Orleans.
M. V. HAULARD (L. M)

» (Jan, 13, 1906),

, (L. Superintendent, Municipal Repair Plant, ]
4154 Iberville St., New Orleans,

WILLIAM WALLACE HAY, (1928

), Technical Engineer, Inland Waterways Corporation, :
211 Camp St. New Orleans,

SIDNEY L. HEBRARD, (S.), (193

9), Squad Leader with La. Hwy. Comm., 1260 Uni- :
versity Ave., Baton Rouge, La.

GEORGE A, HEFT, (1), (1
NCMA 3, HELWICK, (1936), Engin

¢er with Amerlcan Heating & Plumbing Co., 809 :
Greenwood St.,, New Orleans.

HARDY B, HENDERLITE, (8.), (1920),

Engineer, Loulslana Highway Commlssion, |
Baton Rouge, La,

JAMES P, HENDERSON, (1938), District Ere
ton Ave.,, New Orleans

W. 8, HENNING, (8.), (1919), Land Engineer, Loulsian
Rouge, La,

RUDOLPH HERPICH, (8.), (1926)
Orleans,

W. T, HESS, {1932

3}, Engineer, Louisiana Power & Tight Co., 202 Rosewood Drive, .
New Orleans.

OSC.U@ HIGGINBOTHAM, (8.), (1934), with Compania

Ongenios Azaucaveros Mat, i
B. A. Central Espana, Perico, Cuba, £

ARTHUR M, HILL, (1934), Associ

ate Professor of Heat Englncerlng, ol by
New Orleans

ulane Unlversity,

.

(1924), President, Walter Castenado, Inc., 329 Balter Bldg., New

939), Design Engineer, Unlon Station Project, New Orleans.

ctor A, D. Lockett & Co., 1627 S. Carroll- -

a4 Highway Commisslon, Baton *

» Unlon Brewery, N, 0., 2904 Delgado Ave,, New
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GEORGE W. HILL, (1936), Sales Engineering, Westinghouse Electric & Mfg. Co., 2800
Audubon St., New Orleans.

W. T. HOGG, (1913), Principal Assistant Engineer, Board of Commissioners, Port of
New Orleans, 8000 Nelson St., New Orleans.

JOSEPH A. HALLIDAY, (S.), (1939), Draftsman, Louisiana Highway Commission,
Building “C,” Pentagon, Baton Rouge, La.

WALTER HOLLOWAY, (N. R.), (1923), Division Engineer, Mississippi Power Co.,
Gulfport, Miss., 34 Washington Ave., Ocean Springs, Miss.

RALPH HOLT, (1938), Manager, New Orleans District, Pittsburg Testing Laboratory,
816 Howard Ave., New Orleans.

PAUL FROST HOOTS, (1927), Assistant to the President, New Orleans Public Service
Inc., 317 Baronne St., New Orleans.

ALVIN E. HOTARD, (1933), Parish Engineer, Jefferson Parish, City Engineer, City of
Gretna, 328 Amelia Ave., Gretna, La.

S. E. HOTTINGER, JR., Engineer, Examiner Public Works Administration, 38 Allard
Blvd., New Orleans.

J. B. HOWZE, JR., (S.), (1935), Supervisor, W. P. A. Division Operations, 901 Fair-
view, Shreveport, La.

JAMES T. HUEY, (S.), (1939), Bridge Designer, Louisiana Highway Commission, 622
Third St., Baton Rouge, La.

S. E. HUEY, (S.), (1937), Civil Engineer, Monroe, La.

EDWARD F. HUGHES, (1923), Assistant Engineer, Sewerage and Water Board, 2303
Valmont St., New Orleans.

Ly

LYALL GIBSON IRELAND, (1929), Vice-President, New Orleans Public Service Inc.,
1406 Henry Clay Ave., New Orleans.

C. A. IVES, JR.,, (N. R.), (1922), Construction Engineer, Louisiana Highway Com-
mission, 940 Park Blvd., Baton Rouge, La.

P, v

A. D. JACKSON, (S.), (1939), Chief Draftsman, with Louisiana Highway Commission,
830 Brasler Drive, Baton Rouge, La.

HARRY JACOBS, (1919), Civil Engineer, Violet, La.
ERNEST LEE JAHNCKE, (L. M.), (Jan. 1, 1900), Jahncke Service, Inc., 814 Howard
Ave., New Orleans.

PAUL F. JAHNCKE, SR., (Jan, 1, 1908), President, Jahncke Service, Inc., 814 Howard
Ave., New Orleans.

JAMES S. JANSSEN, (1933), Civil Engineer, 8213 Neron St., New Orleans.

A. G. JARREAU, (J.), (1989), Sales Engineer, Fairbanks Morse Co., 18 Fairview
Court, New Orleans.

BEVERLY JOHNSON, (J.), (1939), Engineer, 4553 Gentilly Road, New Orleans.

FRANK E. JOHNSON, JR., (1937), Assistant to Superintendent Electric Distribution,
New Orleans Public Service Inc., 317 Baronne St., New Orleans.

HAMILTON JOHNSON, (S.), (1937), Professor Mechanical Engineering, Louisiana State
University, Box 404, Baton Rouge, La.

WARREN JOHNSON, (L. M.), (1903), President and General Manager, Johnson Iron
Works, Dry Dock and Shipbuilding Company, Inc., P. 0. Box 840, New Orleans.

C. LEONARD JONES, (1923), Structural Designer, with Dock Board, 2747 Audubon St.,
EARNEST W. JONES, (J.), (1939), Engineer, 3620 Napoleon Ave., New Orleans.
THOMAS J. JONES, (S.), (1939), Civil Engineer, New Iberla, La.

CHARLES E, JOUBERT, (L. M., (Jan. 1, 1909), Civll Engineer, Lafayette, La.
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(1936), Engineer, Flintkote Co., 1453 Arabella St., New Orleans.

KARL P. KAMMER, (1931), Efficiency Engineer, Market Street Station, New Orleans
Public Service Inc.,, New Orleans.

CLAUDE J. KELLY, (1936), Vice-President, New Orleans Cement Products Co., 4133
Gen. Taylor St., New Orleans.

JAMES P. KEMPER, (H. AL), (L. M.), (May 25, 1909), Civil Engincer in Private
Practice, Fordoche, La.

ARCH B. KENNEDY, (S.), (1939), Road Drafting, Louisiana Highway Commission,
1708 Dolores St., Baton Rouge, La.

CHARLES MACDONALD KERR, (1914), Sales Engineer, 5831 So. Robertson St., New
Orleans.

F. NOEL KAMMER,

GERALD (C. KERR, (1937), Acoustical Engineer, 1401 Tchoupitoulas St., New Orleans.

BERNARD I, KIERNAN,
New Orleans.

E. L. KING, (J.), (1939),
Orleans.

0. G. KIRBY, (S.), (1939), Engineer and Estimator with Robinson & Young, Con-
tractors, 1825 Wisteria St., Baton Rouge, La.

LEE W. KING, (1936),

(1939), Chief Engineer, Jackson Brewing Co., 519 S. Scott St.,

Draftsman and Machine Designer, 2120 Audubon St., New

Civil Engineer, 2107 Broadway, New Orleans.

LEONARD R. KIRST, (1928), Civil Engineer, with Board of State Engineers, 8122
Birch St., New Orleans.

JOEN XLORER, (L. M), (Jan. 23, 1898), Planning and Consulting Engineer, New
Orleans Sewerage and Water Board, 526 Carondelet St., New Orleans.

WILHELM E. KOCH, (1913), Civil Engineer, 2627 Coliseum St., New Orleans.

R. B. KOHNKE, (1911), Assistant State Engineer, 932 Picheloup Place, New Orleans.

LOUIS 1. KORN, (J.), (1933), Teacher, 6030 Garfield St., N

GUS C. KRATUSS, (L. Afl.), (1929), Assistant Su;
Dept., New Orleans Public Service I

PERCY C. KUHN, (1937), District Sales M
and 1193 Canal Bank Bldg., New O

ROBERT J. KUHN

ew Orleans.

perintendent, Rolling Stock and Shops
nc., 2838 Iberville St., New Orleans.

anager, Truscon Steel Co., 2121 Octavia St.,
rleans.

» (1925), Consulting Engineer, Canal Bank Bldg., New Orleans.

L SR

GEORGE_B. LAMBERT, JR., (S.), (1939), Draftsman, Louisiana Highway Commission,
825 St. Hypolite St., Baton Rouge, La,

ANTIME 7. LANDRY, (8.), (1939), Plan_Checker, Loulsiana Highway Commission,
1561 Myrtledale Ave., Baton Rouge, La.
RTHUR P, LANDRY, (1.), (1937), Assistant Chief Chem
Company, 318 Sg. Jefferson Davis Parkway, N
VOLNEY ¥, LANDRY, (N. R. 1.}, Student Engineer, Crysler Corp., Highland Ave.,
Highland Park, Mich,

HERRICK 7, LANE, (1922), Secretary, W. Horace Williams, Inc., 833 Howard Avenue,
New Orleans,

Ist, American Sugar Refining
eéw Orleans.

EDWARD s, LANPHIER, (1918), Retired, Lighthouse Engineer, 1204 State St., New
Orleans,

N. E. LANT, (8.), (1937), Bridge Engineer, Loulsiana Highway Commission, Baton
Rouge, La.,

LEO 1. LASSALLE, (8.), (1936), Dean of College of Engineering, Loulsiana State
University, Unlyersity, La,

W. BTONE LEAKE, (1934), Sales Engineer, 1004 Unlon Bldg., New Orleans,
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PERRY LEAMING, (S.), (1939), Bridge Designer, Louisiana Highway Commission, 2107
University Ave., Baton Rouge, La.

STANLEY M. LECOURT, (1933), Civil Engineer with Theodore Brent, 407 Board of
Trade, 320 Magazine St., New Orleans.

RANDALL FRANK LEGEAI, (1923), Industrial Gas Engineer, New Orleans Public
Service Inc., 317 Baronne St., 3830 Nashville Ave., New Orleans.

H. L. LEHMANN, (S.), (1937), Testing Engineer, Louisiana Highway Commission,
Baton Rouge, La.

JOSEPH E. LEININGER, (1931), Air Conditioning Engineer, 920 Music St., New Or-
leans.

PAUL J. LETZ, (S.), (1938), 203 E. 8th St., Crowley, La.

WILLIAM F. LEVERT, (S. I.), (1939), Civil Engineering Dept., Louisiana Conservation
Department. 956 Jefferson Place, Shreveport, La.

HAROLD A. LEVEY, (1937), President, American Products Mfg. Co., Consulting En-
gineer, 311 Audubon Blvd., New Orleans.

NEVILLE LEVY, (1929), President, Equitable Equipment Co., 410 Camp St., New
Orleans.

RALPH E. LIND, (1930), Civil Engineer, 6624 Louis 14th St., New Orleans.

A. M. LOCKETT, (L. M.), (Jan. 1, 1900), President, A. M. Lockett & Co., Whitney
Bldg., New Orleans.

ROBERT P. LOCKETT, (L. Aff.), (1931), Sales Manager, A. M. Lockett & Co., 2130
Palmer Ave., New Orleans.

GERVAIS LOMBARD, (Jan. 1, 1898), (C. M. and H. M.), Research Engineer, Board of
State Engineers. 574 Walnut St., New Orleans.

JULES A. LORIO, (1921), Superintendent of Dibert, Bancroft & Ross Co., Ltd., 124 N.
Genois St., New Orleans.

L. A. LOUSTALOT, (S.), (1913), Civil Engineer, Hammond, La.

iy |, it

FRANK MACDONALD, (1933), District Engineer, Louislana State Board of Health,
2820 Gen. Pershing St., New Orleans.

JOHN I. McCAIN, (S.), (1939), Draftsman, Louisiana Highway Commission, Colfax, La.

T. M. McCARROLL, (1926), State Board of Engineers, 2036 Marengo St., New Orleans.

J. P. McCULLOUGH, (S.), (1938), Right of Way Engineer, Louisiana Highway Com-
mission, 1828 Oleander St., Baton Rouge, La.

JOHN McINERNEY, (N. R.), (1920), Superintendent Construction World’s Fair, New
York City, N. Y.

KENNETH W. MACKENZIE. (1939), In Charge of \\:ork in Louisiana of Mississippl
Testing Laboratories, 1835 Gen. Pershing St., New Orleans.

GORDON J. McLEAN, (1933), Mechanical Engineer, War Department, 128 W. 34th St.,
Wilmington, Del.

H L. OMCLEAN, (1930), Consulting Mechanical Engineer, 2604 St. Roch Ave., New
rleans.

LEAL C. H. McLEAN, (1933), Sales Engineer, Jones & Laughlin Steel Corporation,
5008 Camp St., New Orleans.

EDWARD McLELLAN, (1938), Sales Englneer, A. M. Lockett Co., 5417 Danneel St.,
New Orleans.

EDWARD JOSEPH McNAMARA, (S. 1.), (1937), Field Engincer, Construction and Main-
tenance, Freeport Sulphur Company, Port Sulphur, La..

J. A. McNIVEN, (1922), Chlef Engineer, Dock Board, No. 2 Canal St., New Orleans.
WARREN A. MACKIE, (10387), Clvil Enginecering, Room No. 21, City Hall, New Orleans.

S. C. MAGAW, (S.), (1930), Assistant Chief Draftsman, Loulsiana Highway Commission,
2776 Elm St., Baton Rouge, La,
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WILLIAM R. MAJOR, JR., (1939), District Representative of Line Materlial Co., 1710
So. Carrollton Ave., New Orleaus.

J. H. MALAIN, (J.), (1937), Draftsman, 424 Eliza St., New Orleans.
HENRY J. MALOCHEE, (L. ML), (March 5, 1898),
P. W. A, 4420 Dannecel St., New Orleans.

J. D. MALONE, JR., (J.), Operating Supervisor, New Orleans Public Service Ine.,, 317
Baronne St., New Orleans.

ISHAM W. MANN, JR., (1938), Sales Engineer, A. M. Byers Co., 411 Lowerline St.,
New Orleans.

RALPH H. MANN, (N. R.), (1921), Field Engineer, Service Bureau, American Wood
Preservers Association, 60 E. 42nd St., New York City, N. Y.

J. F. MANSON, (1), (1939), Engineer, 4125 St. Charles Ave., New Orleans.

Resident and Inspector, Engineer,

ALBERT E. MARKS, (1925), Engineer, 3320 Palmyra St., New Orleans,

N. L. MARKS, JR., (1937), City Engineer, Room 21, City Hall, New Orleans. 3

ED.\IU&\)'I? B. MARTIN, (1937), Engineer, Federal Land Bank, 4118 Saratoga St., New '
rleans. f

SEBASTIAN V. MASSIMINI, (L. Af.), (1931), President, Gulf Enginecering Co., Inc.,
916-30 So. Peters St., New Orleans.

JOHN K. MAYER, (1933), Assistant Professor, Experimental Engineering, Tulane Uni-
versity, New Orleans.

JOHN F. MAYS, (1937), Engineer, 1407 First St., New Orleans.

GEORGE P. MEADE, (S.), (1936), Manager, Gramercy Refinery, Colonial Sugars, Inc.,
Gramercy, La. ;

FREDERIC B. MEDFORD, (S.), (1936), City Engineer, Donaldsonville, La.

GEORGE MENEFEE, (J.), (1938), Sales Engineer, New Orleans Public Service Inc.,
New Orleans.

HERBERT A. METZGER, (S. J.), (1938), District Petroleum Engineer, Mineral Division, :
Department of Conservation, P. 0. Box 165, Lake Charles, La. ]
A. J. MEYERS, (S. J.), (1933), Industrial Engineer, Shell Petroleum Corporation, |
Norco, La. 3

JOHN M. AMIDDLETON, (S.), (1936), Assistant to State Director of Operations, W. P. g
A., Hammond, La.

C. C. MILLER, (J].), (1939), Engineer, 1817 Marengo St., New

E. L. MIRE, (1938), Chief Engineer, Public Belt Railroad, 5420 Fontainebleau Drive, :
P. 0. Box 1240, New Orleans.

HENRI J. MOLAISON, (1934), Chemical Engineer, Engineering Branch, Industrial !
Chemical and Processing Co., Inc., 109 Sherwood Drive, New Orleans.

JOHN W. MONTGOMERY, Sales Engineer, P. 0. Box 66, New Orleans. £

Orleans.

L. PAUL MONTGOMERY, (S. J.), (1938), Junlor Petroleum Engineer, Louisiana De-
partment Conservation, 2161 Terrace Ave., Baton Rouge, La. i

DAVID MOODIE, (1924), Engineer in Charge of Boiler Room Operations at Market |
:‘_u-eetolilecmc Gen. Station, New Orleans Public Service Inc., 2839 Audubon St.,
New Orleans,

RICHARD A. MORNHINVEG, (8.), (19387), Campus Engincer, at L. S. U., 653 Conven-
tion St., Baton Rouge.

JOHN E. MOREHISER, JR., (1), (1938), Instructor, Department of Industrial Arls,
Orleans Parish School Board, 1217 Harmony St., New Orleans.

DEWIT’}I‘ L. MORRIS, (8. J.), (1937), Mechanical Engineering Draftsman, Port Sul-
phur, La,

P. L. MORERIS, (8.), (1939), Squad Leader, Loulslana Highway Commission, 747 Boyd
Ave.,, Baton Rouge, La.

WALTER B, MOSES, (1912), Consulting Engineer, 425 8. Peters St., New Orleans.
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W. U. MOSS, (1939), Engineer, Equitable Equipment Company, 1221 Webster St., New
Orleans.

JOHN W. MULLEN, (1939), Engineer, with the Housing Authority In New Orleans,
1426 St. Andrew St., New Orleans.

JACOB F. MULLER, JR., (1932), Vice-President, Muller Furniture Mfg. Co., No. 3,
Fairview Court, New Orleans.

RICHARD F. MULLER, (1938), Engineer, Allis-Chalmers Co., 1124 Canal Bank Bldg.,
New Orleans.

LEO J. MUSE, (S.), (1939), Assistant Professor, Civil Engineering, Louisiana State
University, University, La.

CHARLES A. MYERS, (S.), (1937), Structural Engineer, Louisiana Highway Com-
mission, Baton Rouge, La.

HU. B. MYERS, JR., (1929), Civil Engineer, 1028 Nashville Ave., New Orleans.

s N
MERWYN H. NABORS, (1938), Manager Lubricating and Industrial Sales, Shell Pe-
troleum Co., 2520 Fern St., New Orleans.

EDWARD M. NABERSCHNIG, JR., (1923), Assistant to Works Superintendent, South-
ern Cotton Oil Co., Box 360, New Orleans.

CLAYTON L. NAIRNE, (1929), with New Orleans Public Service Inc., 317 Baronne St.,
New Orleans.

ROBERT L. NALL, (1936), Plant Engineer, Flintkote Co., 1817 Valence St., New Or-
le.ans.

ARTHUR A. NAQUIN, (1924), Superintendent of Schedules, New Orleans Public Service
Inc., 7445 Maple St., New Orleans.

ALLEN J. NEGROTTO, (1920), Regional Engineer, Works Progress Administration,
4037 Banks St., New Orleans.

BERNARD STANLEY NELSON, (1911), Chief Engincer, A. M. Lockett & Co., Ltd.,
Whitney Bldg., New Orleans.

C. W. NELSON, (J.), (1939), Engineer, 7319 Panola St., New Orleans.
WALDEMAR STANLEY NELSON, (J.), (1936), Contracting Engineer, 7319 Panola St.,
New Orleans.

LEROY L. NEWMAN, (1923), Superintendent of Distribution, New Orleans Public Ser-
vice Inc., 317 Baronne St., New Orleans.

HARRY P. NEWTON, (1939), Technlcal Assistant to the Director, Southern Regional
Research Laboratory, Q. & C. Bldg., New Orleans.

J. CHRIS NIELSEN, JR., (1933), Engineer Inspector, 7468 Garfleld St., New Orleans.

C. B. NORRIS, (1936), Assistant Professor Electrical Engneering, Tulane University,
1312 Fern St., New Orleans.

wn() =
CECIL K. OAKES, (1937), Civil Engineer, U. S. Engineer’s Office, Foot of Prytania St.,
New Orleans.
WILLIAM F. OAKES, (1918), General Contractor, 344 Camp St., New Orleans.
BERNY OAKLAND, (S.), (1934), with La-Del Oil Properties, Inc., 603 Ouachita
Bank Bldg., Monroe, La.

CHARLES W. OKEY, (N. R.), (1911), Principal Civil Engineer, Tennessee Valley
Authority, Knoxville, Tenn.

OLE Kd lOLSEN, (L. M.), (1907), President, Ole K. Olsen, Inc., 823 Perdido St., New
rleans.

JOHN H. O’NEILL, (1916), Sanitary Engineer, Director Bureau of Sanitary Engi-
ADLOE ORR, JR., (1938), U. S. Engineers, 6357 West End Blvd., New Orleans.
neering, Louisiana State Board of Health, 637 Lowerline St.,, New Orleans.

WILLIAM P. OSTER, (1928), Vice-President, Equitable Equipment Co., Inc., 410 Camp
St., New Orleans.
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W. 0. W. PANKEY, (S.), (1939), Engineer, Louisiana Highway Commission, Baton
Rouge, La.

PASCAL PARETI, JR., (1933), Engineer, 619 Bourbon St., New Orleans.

ALBERT B. PATERSON, (1923), President, New Orleans Public Service Inc., 15 Audu-
bon Place, New Orleans.

WILLIAM M. PAYNE, Instructor, Mechanical Engineering, Tulane University, 1023
Soniat St., New Orleans.

CHARLES M. PECOT, (S.), (1939), Bridge Detaller, Louisiana Highway Comission,
209

2228 Cherokee St., Baton Rouge, La.

BOYKIN W. PEGUES, (L. M.), Head of Department of Civil Engineering, Louisiana
State University, University, La.

FRANK G. PERSCHALL, (J.), (1937), Engineering Estimator by the Sewerage and

Water Board of New Orleans, Drainage Engineering Department, 526 Carondelet
St.,, New Orleans.

CARROLL 1. PEIRCE, JR., (1933), Civil Engineer ,with Sewerage and Water Board,
526 Carondelet St., New Orleans.

BRISTER B. PIERCE, (S.), (1929), Assistant Pl
poration, (Bogalusa, La.

FREDERICK F. PILLET, (S.), (1922), Professor, Civil Engineering, Loulsiana State
University, 730 No. 10th St., University, La.

ant Engineer, Gaylord Container Cor-

W. D. POSTELL, (S.), (1939), Assistant Office Engineer, Louisiana Highway Commis-
sion, 631 St. Anthony St., Baton Rouge, La.

JOEN J. PORTE, (J.), (1937), Draftsman, Sewerage and Water Board, 2024 Con-
gress St., New Orleans.

JOHN L. PORTER, (L. M.), (1924), Consulting Engineer, 8407 Panola St., New Orleans.

JOHN E. POTTHARST, (L. A.), (1937), President, Mechanical Equipment Corporation,
911 Carondelet St., New Orleans.

CRAWFORD POWELL, (1.), (1937), Assistant Engineer, New Orleans Purification Plant,
7725 Belfast St., New Orleans.

IRVING R. PRAY, (S.), (1939), Bridge Department, Louisiana Highway Commission,
Baton Rouge, La.

H. E. PRITCHARD, JR., (J.), (1939), Engineer, 1905 State St., New Orleans.

RAYMOND C. PROUET, (1933), Drafting Engineer, 4902 Franklin Ave., New Orleans.

—Q—

PAT H. QUINLAN, Drainage Engincer, Sewerage and Water Board, 526 Carondelet St.,

New Orleans.

SR R

GROVER CLEVELAND RACKERBY, (1926), Permit Section, U, 8. Engineers, 1st New
Orleans District, 51 Neron Place, New Orleans.

WALTER 8. RAINVILLE, JR., (1934), Director of Research Department, New Orleans
Public Service Inc,, 317 Baronne St., New Orleans,

PAUL H. RAMOS, (1), (1939), Engineer, 4546 S, Galvez St., New Orleans,
EDWARD 8. RANDOLPH, (N, R.), (1937
Box 441 Balboa Helghts, Canal Zone.

MOBSES L. RANDOLPH, (8.),
tion, Shreveport, La,

(:HABI{IS FREDERICK RANTZ, (1924), Refrigerator Engincer, 222 Homer St., Alglers,
a,

), Designing Engineer, The Panama Canal,

(1939), Civil Engineer, Arkansas Natural Gas Corpora-

CHARLES E. REID, (1), (1939), Engineer, 7217 St. Charles Ave., New Orleans.
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ARTHUR de R. REMANJON, (N. R.), (1937), United Fruit Co., 34-50 T1st St., Jack-
Helghts, Long Island, N. Y.

FRANK L. REYNOLDS, (N. R.), (1916), Vice-President, Irons & Reynolds, Inc., Build-
ing Construction, 420 Lexington Ave., New York City, 115 Ocean Ave., Brook-
lyn, N. Y.

HAMPTON REYNOLDS, (1927), Chairman, Development Planning Board, 1525 Short St,.
New Orleans.

GERALD L. RHODES, (1934), Electrical Engineer, Power Department, New Orleans
Public Service Inc., 2810 Napoleon Ave., New Orleans.

W. H. RHODES, (1927). Asphalt Sales, Shell Petroleum Corp., Canal Bank Bldg., New
Orleans.

GEORGE P. RICE, (1924), Rice and Staples, Consulting Engineers, 1006 Baronne Bldg.,
New Orleans.

R. B. RICHARDSON, (S.), (1937), Engineering Construction, Louisiana Highway Com-
mission, Baton Rouge, La.

GEO. J. RICHAUD, (1937), Engineer, New Orleans Public Service Inc., 317 Baronne St.,
New Orleans.

C. W. RICKER, (1928), Professor, Head of School of Electrical Engineering, Tulane
University, New Orleans.

A. F. RIDEOUT, (S.), (1937), City Engineer, De Ridder, La.

JOHN RIESS, (L. M.), (1906), Civil Engineer and Contractor, Carondelet Bldg., New
Orleans.

PAUL L. RISTROPH, (1937), Traffic Engineer, New Orleans Public Service Inc., 317
Baronne St., New Orleans.

C. L. RITTENBERG, (1937), Engineer with Myers Whitty & Hodge, 20 Newcomb
Blvd., New Orleans.

CORWIN A. ROBERT, (1937), Surveyor, 127 No. Jefferson Davis Parkway, New Orleans.

JAMES M. ROBERT, (L. M.), Dean, College of Engineering, Tulane University, New
Orleans.

JAMES M. ROBERT, JR., (1933), Attorney; Engineer; 317 Baronne St., New Orleans.

A. R. RODRIGUEZ, (1938), Civil Engineer, 7527 Zimple St., New Orleans.

EDWIN J. H. RODRIGUEZ, (S.), (1918), care Johns-Manville Corp., 143 Sherwood
Forest Drive, New Orleans.

E\'Em‘())'l‘il‘ G. ROESSLE, (1926), Engineer, with Geo. P. Rice, 1019 Leontine St., New
rleans.

C. 0. ROOME, (1937), Sales Engineer, Goodyear Tire & Rubber Co., 2439 General Tay-
lor St., New Orleans.

NORMAN H. ROSS, (1938), Secretary and Salesman, Ole K. Olsen, Inc., 823 Perdido
St., New Orleans.

ALFRED J. ROTH, JR., (1938), State Board of Engineers, 1502 Gov. Nicholls St.,
New Orleans.

RALP}}) }{. ROTHROCK, (1938), Sales and Design Engineer, 5316 Dryades St., New
rleans.

Sty
LEON de SALIGNAC, (1036), Chief Engineer, Pan-American Petroleum Corp., 944 St
Charles Ave., 5124 Baronne St., New Orleans.

H. S. SALZER, (1927), Assistant Lighthouse Engineer, U. S. Lighthouse Service, 6028
Catina St., New Orleans.

W. H. SCALES, (1930), Architectural Engineer, Southern Manager, National Lumber
Mfrs. Ass'n,, 701 Interstate Bank Bldg.,, New Orleans.

J. GILBERT SCHEIB, (1935), Arca Engineer, W. P, A.-U. S. Army Base, 8502 Syca-
more St., New Orleans.

REGINALD McC. SCHMIDT, (1915), Assistant Engineer, 2nd New Orleans District,
4414 So, Tonti St., New Orleans.
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GAYLE SCHNEIDAU, (J.), (1939), Engineer, 636 Burdette St., New Orleans.

EUGENE C. SCHULTZ, (1938)

, Automotive Maintenance Superintendent, 2838 Iberville
St., New Orleans.
HARRY D. SCOTT, (1920), Manager, Bragman’s Bluff Lumber Co., Puerto Cabezas,
Nicaragua.

R. M. SEAGO, (1938), Engineer, New Orleans Public Service Inc., Market Street Sta-
tion, New Orleans.

PAUYL. T. SEASHORE, (1934),

Vice-President, La. Land and Exploration Co., 1026
Whitney Bank Bldg., New Orleans.
GEORGE ARTHUR SEAVER, (1920), Chief Engineer, George J. Glover Co., Inc., 1219
Eleonore St., New Orleans.

SOLIS SEIFERTH, (1927), Architect, Secretary-Treasurer, Weiss, Dreyfous and Selferth,
Inc., 600 Maison Blanche Bldg., New Orleans.

ARTHUR M. SHAW, (Nov. 14, 1910), Engineer-Examnier, P. W. 4A., 1622 Cadiz St,
New Orleans.

RICHARD M. SHAW, (1),

(1937), Engineering, U. S. Engineers, 2nd New Orleans
District, 1622 Cadiz St., New Orleans.

HERBERT M. SHILSTONE, (1932), Chemical Engineer, 1662 Valmont St., New Orleans,
HERBERT ). SHILSTONE, JR., (1.), (1933), Civil Engineer, Shilstone Testing Labo-
ratory, 301 M. and B. Bldg., Houston, Texas.

HARRY H. SHUTTS, (S.), (1933), Civil Engineer, Lake Charles, La.

WALTER 8. SIMPSON, (1933), Engineer, 19 Audubon Place, New Orleans.

ROBERT H. SINGER, (J.), (1937), Designing and Drafting Department, Sewerage and
Water Board of New Orleans, 4668 Painters St.,

New Orleans,
LESTER C, SMITH, (1920), Vice-President, Doullut & Ewin, Inc., 3503 Prytania St.,
New Orleans,

S. C. SMITH, (S.), (1939), Resident Engineer, Louisi
New Roads, La.

T. BAKER SMITH, (8.), (1919), Ch:il- Engineer, P, 0. Box 266, Houma,
HERFORD B. SOUTHW

ana Highway Commission, Box 31,

La.

00D, (1938), U. s. Engineers, 7933 Maple St.
W. HOBSON SPAAR, (1

, New Orleans.

934), Office Engineer, State Board of Engineers, New Orleans.
LEROY AUGUSTUS STAPLES, (1931), Structural Engineer, with Geo. P. Rice Con-
sulting Engineers, 1915 Short St.,

New Orleans,
DAVID STAYER, (N.
viile, Ky.
REINHARD A, STEINMAYER, (1925), A

=9

u ssociate Professor of Geology, Tulane Uni-
versity, 7933 Oak St., New Orleans.

ERICH R, STEPHAN, (1938), Instructor in Mechanical Engineering,
New Orleans,

R.), (1933), Electrical Engineer, 2709 Virginia Ave., Louls-

Tulane University,

DAVID WHITE STEWART, (1920), Chief En
leans Public Service Inc,, Market and

FRANK M. STONE

gineer, Market Street Station, New Or-
So. Peters Sts., New Orleans,

, (1937), Architect and Engineer,

1800 Masonic Temple, New Or-

leans.

THO;\)LIA.S‘ M. SUTTER, (1938), Manager, W, y. Jackson Co., 229 Balter Bldg.,, New
rleans,

HERBERT €, SWAN, (192

3), Assistant Engineer, 366 Pine St., N

E. H. SWICK, (8.), (1939), Junior Highway Engineer, Bureau of Public Roads, 341
East Blvd,, Buaton Rou

IRA W, SYLVESTER,
Alexandria, La.

ew Orleans,

Ke, La.,

(L. M.), (March 25, 1901), City Engineer, Rapides Bank Bldg.,
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FRANCIS M. TAYLOR, (1938), Assistant Professor of Chemical Engineering, Tulane
University, New Orleans.

W. W. TENNANT, (S.), (1937), Co-ordination Division, Standard Oil Company of
Louisiana, 520 Convention St., Baton Rouge, La.

H. L. THACKWELL, (N. R. M.), (1937), Consulting Engineer, 209 E. Cotton St., Long-
view, Texas.

S. A. THEARD, (S.), (1920), Engineer and District Sales Manager, Oyster Shell
Products Corp., Inc., Morgan City, La.

IRA L. THOMAS, (S.), (1939), Office Manager, State Wide Highway Planning Survey,
Louisiana Highway Commission, Baton Rouge, La.

W. L. THOMPSON, (S.), (1939), Bridge Construction Engineer, Louisiana Highway
Commission, Baton Rouge, La.

STEWART TICKNOR, (S.), (1922), Civil Engineer, 155 Royal St., Baton Rouge, La.
JAMES M. TODD, (1923), Consulting Mechanical and Electrical Engineer, 405 Citizens
Bldg., 1561 Exposition Blvd., New Orleans.

LOUIS M. TOGNONI, (1.), (1933), Sales Engineer, New Orleans Public Service Inc.,
2814 Serantine St., New Orleans.

JAMES F. TOMKINS, (N. R.), (1932), Engineer Salesman, Tennessee Coal, Iron &
R. R. Co., Carnegie Steel Co., Box 159, Houston, Texas.

NELSON W. TREMBLAY, (J.), (1933), 730 Orion Ave., New Orleans.
£ID E. TROUARD, JR., (1928), Electrolysis Engineer, New Orleans Public Service Inc.,
317 Baronne St., New Orleans.

ADAM S. TROWBRIDGE, (1938), Assistant Superintendent, Dibert, Bancroft & Ross,
1324 Fern St., New Orleans.

WILLIAM N. TULLER, (S.), (1937), Chemical Engineer, Freeport Sulphur Company,
Port Sulphur, La.

GEORGE H. TUNNER, (1939), Resident Engineer in Charge, Local Engineering and
Inspection, Travellers Insurance Co., 2830 Palmer Ave., New Orleans.

W. 0. TURNER, (1931), President and General Manager, Louisiana i’ower & Light Co.,
142 Delaronde St., Alglers, La.

R, o

S. J. VAN NORMAN, (1937), Division Engineer, Sewerage and Water Board, in charge
({f S%ver and Water Construction and Maintenance, 4211 S. Rocheblave St.,
New Orleans.

A. P. VILLA, (S.), (1939), Chief Coding Clerk and Assistant Inventory Analyst, Louisi-
ana Highway Commission, (S. W. H. P. S.), 228 N. 11th St. Baton Rouge, La.

LUCIEN T. VIVIEN, JR., (1926), Assistant Construction Superintendent, with Gulf
Refininug Co., Maison Blanche Bldg., New Orleans.

WM. VON PHUL, (L. M.), (July 1, 1908), President, Ford Bacon and Davis, Inc., 39
Broadway, New York, N. Y.

ALVIN A. VOSS, C. E.,, (N, R. J.), Project Engineer, U, S. D. A.-S. C. 8., Box 195,,
Munson, Fla,

e N

FRANK H. WADDILL, (L. M.), Civll Engineer, 1820 Canal Bank Bldg., New Orleans.

GEORGE D. WADDILL, (1911), Assistant Engineer, U. S. Englneer Office, 7433 Maple
St., New Orleans.
RICHARD E. WAGNER, (J.), (1933), Civil Engineer, 4201 Elba St., New Orleans.

J. D. WALKER, (Jan. 8, 1008), Englneer for Craven & Lang, American Bank Bldg,
New Orleans,
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WAYNE PAUL WALLACE, (S. J.), (1936), Instructor in Civ
gineering, Louisiana State U

WILLIANM WALLACE, (L. Aff.), (1931), General Contractor, 131 No. Jefferson Davis
Parkway, New Orleans.

STEPHEN J. WALLBILLICH, (1

il Engineering, College of
niversity, Atkinson Hall, University, La.

926), Engineer, 1415 Adams St., New Orleans,

HARRY W, WATERFALL, (S.), (1937), Associate Professor Mechanical Engineering,
Louisiana State University,

University, La.
R. L WATTS, (S. Aft), (1939), Draftsman, Louislan

a Highway Commission, 320 Connel

St., Baton Rouge, La.

LEO S. WEIL, (1918), Consulting Engineer; President, Engineering Sales Co., Inc,
425 So. Peters St., New Orleans.

LEON C. WEISS, (1918), Weiss, Dreyfous & Seiferth, Architects, 600 Maison Blanchs
Bldg., New Orleans.

HORACE C. WELMAN, (1934), Archit
St., Metairie Ridge, New Orlean

EDWARD J. WELSCH, JR., (1938),

ect (Draftsman Structural Design) ; 200 Stella
s.

7 Allard Blvd., Apt. 1, New Orleans.

WILLIAM WHIPPLE, (N. R.), (1936), Professor of Steam Engineering, Loulsiana State
University, Unlversity, La.

J. LESTER WHITE, (8.), (1937), Chairm

an, Louisiana State Planning Commission,
Baton Rouge, La

W. 8. WHITE, (L. AL), (Jan. 1, 1898), Civil Engineer,

CHARLES WIGGIN, JR., (192

Surveying, Box 82, Sulphur, La.

7), Sales Engineer, 400 Balter Bldg., New Orleans.

BEN WILLARD, (L. AL), (Jan. 1, 1900), Retired, 2729 S. Claiborne Ave.

W. HORACE WILLIAMS, (L. ML), (1908), President and General Manager, W. Hox:a:g
Willlams Co., Inc., Engineer and General Contractor, Southern Bldg., 833 Howa
Ave., New Orleans,

Gl WILLIAMSON, (1916), Head of School of Chemical Engineering, Tulane Unl-
versity, New Orleans,

GEORGE F, WILLIAMSON, (J.)

, New Orleans.

, (1939), Engineer, 7830 Burthe St., New Orleans.
ARMAND L. WILLOZ,

(1922), Chief Engineer, Orleang Levee Board, 3517 Jena St.
New Orleans.

VICTOR L, WILLOZ, (L. M.), (Jan. 1, 1900), Distribution Engineer, New Orleans
Public Service Ine., 317 Baronne 5t., New Orleans.

LAWRENCE vV, WILLEY, (8.), (1939), Assistant Engineer, Loulsiana Highway Com-
misslon, Baton Rouge, La.

J. NORMAN WILSON, (1011), Assista
Board, 2425 Audubon St.,

AR, WINGATE, JR., (1924), Jones and Laughlin Steel Corp., 1525 Exposition Vlvd.,
New Orleans,

A. AL WOODS, (N, R.), (1014), Chief Engineer, Maintenance of Way and Structures.
Southern Raflway System, Lines West, 307 East Fourth St., Cincinnati, Ohfo.

D. ¥. WooODs, (8.), (1922), Lulcher, L

nt Technieal Engineer, Sewerage and Water
New Orleans,

1

CHARLES J, WYLE L, (1919), Assistant Chief Engineer, A, M, Lockelt & Co., Ltd.;
530 Jackson Ave,, New Orleans,

R o
ROBERT ZIIFLE, (1), (1987), Research Department, New Orlenns Publle Service
Inc,, 317 Baronne Rt., New Orleans,

MARIO @, ZERVIGON, (1957), Instructor in Electrical Engineering, Tyl

2222 Lowerline, New Orleans,

ane Unlversiiy,
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STUDENT ENGINEERS

EVERETT ARNOULT, 3427 Chestnut St., New Orleans.

A. A. BALCOM, JR., 2154 Cherokee St., Baton Rouge, La.
JOHN L. BELL, 7220 Garfleld St., New Orleans.

R. E. BELL, 7220 Garfleld St., New Orleans.

LOUIS D. BREFFEILH, 8414 Sycamore St., New Orleans.
CHARLES BITTENBRING, 407 Highway Drive, Route No. 2, New Orleans, La.
HENRY J. BULTMAN, JR., 2320 Joseph St., New Orleans.
EDMOND PAUL BUQUET, 838 Broadway St., New Orleans.
WILLIAM R. BURK, JR., 7831 Plum St., New Orleans.

S. STEVE CARNEGIE, 7109 Freret St., New Orleans.
ROBERT D. COSGROVE, 1710 Pine St., New Orleans.
HOMER LEE DAVIS, 3820 Vincennes Place, New Orleans.
JAMES T. DWYER, JR., 1537 Pine St., New Orleans.
LLOYD P. FADRIQUE, 6853 West End Blvd., New Orleans.
RILEY B. FELL, 2222 Nashville Ave., New Orleans.
CHARLES L. FISHER, 1014 Aline St., New Orleans.

S. A. FERGUSON, 7008 Zimple St., New Orleans.

ANDRE D. GOMEZ, 2516 Joseph St., New Orleans.

W. R. GULLEY, JR., 5528 Hurst St., New Orleans.

EARLE R. GURTLER, 624 City Park Ave., New Orleans.
JAMES E. HARVEY, JR., 1910 Constance St., New Orleans.
RICHARD A. HERROD, JR., St. Rose, La.

EDWARD HOGG, 8000 Nelson St., New Orleans.

LEON KLEIN, JR., 1514 Joseph St., New Orleans.

DAVID M. KORN, 6030 Garfield St., New Orleans.

IRWIN M. LAIS, 2855 Ponce de Leon St., New Orleans, La.
NORMAN J. LANDRY, 5317 St. Charles Ave., New Orleans.
ROBERT H. LISTER, 502 S. St. Patrick St.. New Orleans.
MAYER MAYER, JR., 3243 University St., Baton Rouge, La.
NEIL HUGH McLAURIN, JR., 7102 Freret St., New Orleans.
PHILIP MITCHELL, 7922 Freret St., New Orleans.

E. LANDRY MURPHY, 1014 Lowerline St., New Orleans.

S. C. MURPHY, 15 Rosa Park, New Orleans.

FRANCIS O'CONNOR, 512 St. Peter St., New Orleans.

F. J. ORY, 312 Millaudon St., New Orleans.

ARTHUR C. PORTER, 8407 Panola St., New Orleans.

JOHN E. POTTHARST, JR., 20 Versailles Blvd.,, New Orleans.
ROBERT R. PRECHTER, 802 Fern St., New Orleans.
THOMAS J. RENNIE, 4904 Baronne St., New Orleans.
HYMAN SAMUELSON, Box 1588, University, La.

MILLARD P. SNYDER, 496 Audubon St., New Orleans.
EDWIN J. SONIAT, 2807 Bell St., New Orleans.

WM, STANDKE, JR., 3203 Chestnut St., New Orleans.
ALWYN SMITH, JR., 7933 Jeannette St., New Orleans.
WILLIAM F. TOMPKINS, 5341 St. Charles Ave., New Orleans.
WALTER J. VERLANDER, 1140 Louisiana Ave., New Orleans.
IRWIN C. WEIDIG, 43819 Orleans Ave., New Orleans.

C. 0. WEILBAECHER, 2835 Esplanade Ave., New Orleans,
W. A. WOOD, 621 Broadway St., New Orleans.

SUMMARY
Honorary Members 5
Life Membors VBRSNS o R e 2 0N 25
Local Members - 237
State and Non-Resident MembDerS.... e eeereesisesessenss e 124
Assoclate Members ... e SN e S LD G LA Lo 2
AfALRES  MomBorn. i i e et e et s AW
Junlar MeIMBEIE < 2 o R e w3
State and Non-Resident Junior Members 2
Student Members e e e S S i s 49

Total v v R 430
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PAST PRESIDENTS

Sidney F. Lewis
Thos. L. Raymond...
Henry J. Malochee...
Frank M.

Alf Raymond
J. F. Coleman

CaWhod ot s C n o
J. T. Eastwood
W. B. Gregory...

1910
TS T e e S 1911
D. S. Anderson ..o 1912
A. M. Shaw . = 1913
W. H. Williams.......__ e 1914
T eGDateo. s ol e Sl T 1915
Samuel M. Young................ 1916
A. T. Dusenbury........_...___. 1917
JYohn KYorer:. i .l 1918

0 1 e 20) T e E e RS O 1019
John Riess ...... ....1920
R. S. Manley .............. 1921

Donald Derickson
J. S. Bareli
James M.

Robert.. veene 1924
Marcel Garsaud ......... ...1025%
Farrar P. Hamilton ... .. L1024
Edward S. Lanphier...................... 1927

John L. Porter ....._...
Frederick H. Fox
James M. Todd
Frank G. Frost ...

Frederick N. Billingsley..
John H. O’Neill.................. ...1932
A. L. Dunlap ........
Edward S. Bres ...

............ 1935
Allen S. Hackett.. ...1936
C. S. Williamson ... . 1937
Bernard H. Grehan ... . 1938
David W. Godat ..........ooooooooee. 193
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MINUTES OF THE MEETINGS AND BUSINESS OF THE SOCIETY

Minutes of the Meeting of the Society on October 30, 1939

The meeting was called to order in the Convention Hall of the St.
Charles Hotel by Second Vice-President Rhodes.

Approximately 90 attended the meeting.

Mr. Harry Jacobs, Chief of the State Board of Engineers, presented
an illustrated paper on ‘‘A Suggested Method for Improving the Low
Lands in the Vicinity of New Orleans.”” He was assisted in the pre-
sentation by Mr. L. R. Kirst, Civil Engincer with the State Board.

A supplementary discussion by Professor Steinmayer, Head of the
Geology Department at Tulane University, covered some of the points
from the standpoint of the geologist.

Due to the length of the paper, discussion following was very
limited.

Teehnical Papers Committee Chairman Kuhn suggested that the No-
vember meeting be held on November 20, and that a symposium of river
conditions be presented at that time. Particularly in mind was the
thought of the low river stage and its relation to the drinking water
supply for the city. The suggestion as to subject and change of date
was voted upon favorably.

The meeting adjourned to the collation.

A. M. HILL, Secretary-Treasurer

Minutes of the Meeting of the Board, December 19, 1939.

The mecting was called to order about 7 p. m. in 422 St. Charles
Hotel by President Godat. The following were present also: Barnett,
Crump, Rhodes, Stewart, Hill, V. J. Bedell by invitation.

The reading of the minutes was dispensed with.

A letter from the American Engineering Council was read, and the
Sceretary was directed to answer it.

The action of Mr. J. M. Todd in casting his vote for the A. E. C.
representative from this distriet was confirmed.

Major Bedell’s letter of September 28 regarding qualifications of
certain applicants for membership was reviewed. Considerable discus-
sion ensued; it was voted to turn the matter over to the new administra-
tion without recommendation.

The Board expressed to Major Bedell its appreciation of his interest
in the matter of qualifications.

The meeting then adjourned to the regular meeting of the Society.

A. M. HILL, Secretary-Treasurer

Minutes of the Meeting of the Society, December 18, 1939.

The meeting was called to order in the Convention Hall of the St.
Charles Hotel by President Godat. About seventy-five members and
guests were present.

The minutes of the previous meeting were read and approved.

Chairman Stewart of the Annual Meecting made some announcements
concerning the program.
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The Nominating

Committee, consisting of Messrs. Billingsley, Frost
and Grehan, pre

sented their recommendations as follows:

U R SR S S G R W. H. Rhodes
First Vice-President.................._ ... B. S. Nelson
Second Viee-President..................._____ C. W. Ricker
Seeretary-Treasurer......oooowoeveeooooooooo A. M. Hill
L e e R S A N R et R L. J. Lassalle
Director

............................................................ K. P. Kammer
Each Director is to serve two years.

There were no nominations from the floor. It was voted that the
report of the Nominating Committee be accepted.

The technical exercises of the evening consisted of a very interest-
ing deseription of the Gaylord Container Corporation at Bogalusa.

Alr. B. B. Pierce, Assistant Chief Engineer, spoke on ‘‘The Explana-

tion of the Sulphate Paper Process.”” By means of a large chart the
various operations were pictured.

‘“An Explanation of the Tie-In of the Power Plant to the Paper
Making Process’’ was discussed by Mr. E. L. Cowan, Power Plant En-
gineer.

A rising vote of thanks was tendered the speaker.

The meeting adjourned to the collation.

A. M. HILL, Secretary-Treasurer
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ANNUAL REPORTS

REPORT OF THE SECRETARY-TREASURER
Receipts, 1939:

DI e SRR SR N RO R N ol T 2 o Y A 100 5 2,733.89

Adveriagings = el e e 427.69

Gontrybutions s s Ll Sl e L e N e 18.75

Rroceadings Sales « ol oot e W 5.85

Income from Investments............... 146.54

WrozenDepoRited i ot L s e e 191.78
—————$3,524.50

Expenses, 1939:

Broceedings: i s il s St ite S e e T N TR

Entertainment and Outing ... 75.68

Seholarships: i 165.00

Pranting-and Postage:-c i ~fcle v b e i i 490.70

Pregent: for: Presidente i i a ol ot v Sl 29.49

dnbrary. Bxpenges: ol ot snaiia i ey 62.55

Bond for Secretary-Treasurer ... eoecaecaccance. 10.00

Refreshments: .. ooz ol o lrusnans i e en i 308.51

General Bxpenses -l G S e 179.01

Anmual Meeting ool e 407.26

American ‘Engineering Council..........ooooo 25.00

Salary Secretary-TIeasurer ..o.cocceeeceoeeececceceeaeaas 600.00

Porter for 422 St. Charles Hotel.....ccooooiieineeiiecnee. 28.50
——$3,460.41

Balance ................ $ 64.09

Assets:

Cash, Whitney National Bank, Checking Account......ccccc.... $1,794.63

Sixth Dist. Bldg. & Loan Assn. Stoek..ccoeene. $ 500.00

Greater New Orleans Homestead Assn. Stock............ 1,208.76

Union Homestead Assn. Stock .. 500.00

Commonwealth Homestead Assn. Stoek.....o.oea.. 300.00

Sccurity Bldg. & Loan Assn. Stock 500,00

Columbia Bldg. & Loan Assn. Stock : 289.00

Savings Account, National Bank of Commerce.......... 705.84

Total Insured Investments ..$4,003.60

Total Available AssetS.cccceeeeccarnene. #4,003.60

Frozen Funds, Canal Bank, Book Value.......cceccceeenes $ 302,77

Frozen Funds, Interstate Bank «.cc.cccoeeeecneee. 2,301.37
——$2,604.14

Total of All Assets.. fearonnineenna 38,402 37

Members elected during 1939, 109, including student members, Total
names on membership list, December 1, 1939, 530. During the year about
12,000 picces of mail were sent out by the Secretary-Treasurer.

Submitted by
- A. M. HILL, Secretary-Treasurer.
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REPORT OF THE PRESIDENT OF THE LOUISIANA ENGINEERING
SOCIETY FOR THE YEAR 1939.

Gentlemen, this meeting brings to conclusion a most eventful and
Successtul year for the Louisiana Engineering Society. During the past
twelve months the Society has grown in membership, influence, and
prestige. This growth has been due to the untiring effort of the mem-
bers of the Board of Direction, the Chairman and Personnel of the various
committees and to the stimulating interest of the membership in Society
activities.

The year had a most gratifying start when the Society conducted
its annual two-day meeting concurrently, with the Spring Meecting of the
American Society of Mechanieal Engineers, who met here on February
23rd through the 25th. The joint attendance at this meeting was 768,
of which it was estimated that nearly 500 were members of the Louisiana
Engineering Society. Although the technieal programs of the two socie-
ties were held separately, many of the social features were held jointly
to the mutual enjoyment of the membership of each society. I should
like to take this occasion to thank our various committees and the
membership at large for the splendid manner in which they contributed
towards making the convention a success, particularly, for the generous
hospitality which you showed to the members of the American Society
of Mechanieal Engineers, and our out-of-town guests.

The outstanding event of the past ye:
Society and the formation of the B
it has been the dream of the offic
become statewide in the scope of i
the engineers living in the
Orleans area.

ir was the expansion of the
aton Rouge Section. For many years
ers and membership of this society to
ts activities, and in its influence upon
yarious communities outside of the New

Aside, however, from their constant efforts to obtain the member-
ship of 'engincers living outside of New Orleans, little was done towards
organizing these so-called ‘“* NonResident Members’’ until 1935. During
that year Col. Ed Bres, then President, selected and appointed in each
Congressional Distriet of Louisiana, a member to aet as a District Con-
tact Representative, or a laisson officer between the membership in his
district and the Board of Direetion. Following this forward looking
move each suceeeding administration has exerted its best efforts towards
inereasing the out-of-city membership, particularly efforts being made in
communities where large groups of cengineers are residents.

The membership living in and about Baton Rouge responded splen-
didly to such a move, and as a result of their stimulated interest, Presi-
dent Grehan last year appointed a committee to work out a plan for the
formation of a Baton Rouge Section. This committee comprising Mr.
W. H. Rhodes, Chairman, Prof. B. W. Pegues, and Mr. B. Dornblatt, were
reappointed by your president to continue their work.

Guided by the reports of this committee, and by the personal efforts
of Dean LaSalle, Prof. Pegues, Mr., N, E. Lant, Mr. Chas, A. Meyers, all
of Baton Rouge, the Board of Direction was able to work out the neces-
saxy arrangements for the formation of a Section of the Soeiety at Baton
touge. To aceomplish this purpose, both the Constitution and the By-
Laws of the Society had to be amended, the first to enable the Society
to establish Sections wherever deemed advantageous ;and the latter to
establish regulations governing the formation of such seetions,

The Baton Rouge Seetion was organized under®these regulations
with 44 members, and held its first meeting as a unit of the Society, on
December 6th, 1939, The area of this Seetion embraces the parishes of
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East and West Baton Rouge, East and West Feliciana, Iberville and
Pointe Coupee.

At the beginning of the current year there were 451 active paying
members in the Society. This number was only made possible by the
splendid work of Mr. Grehan and his membership committee. Mr. Gre-
han’s record of 100 new members of last year at first seemed an almost
unattainable goal. It reacted however as a direct challenge not only to
the Board but to the membership committee. As a result, I am happy to
say that this committee, ably headed by Mr. Rhodes, has this year ex-
ceeded that record by nine members. A large part of the credit for this
accomplishment likewise is due to the industry of the Baton Rouge mem-
bership, notably Prof. Pegues, Mr. Lant, and Mr. Charles A. Meyers.
This group brought in 32 new members in that section.

Inasmuch as the Society lost through resignation and deaths last
yvear 30 members, our total membership now stands at 530.

During the year six members who had paid dues over a period of
thirty years automatically become Life Members. These gentlemen are:
WADE BARNETT
GEORGE H. DAVIS
ALLAN T. DUSENBURY
CHARLES E. JOUBERT
JAMES P. KEMPER
JOHN L. PORTER

In 1939 twelve meetings were held, eleven in New Orleans and one
in Baton Rouge. The Baton Rouge meeting was, and has always been,
a most interesting and delightful affair, and was preceded, as usual, by
a supper tendered the Society by the Louisiana State University.

In the past it has been the policy of the Society to adjourn during
the summer months of July and August, reconvening again in September.
This year your President, feeling that much of the fellowship and inter-
est derived from monthly meetings was being lost through the summer
recess, placed the matter before the membership. The Society voting in
the affirmative, interesting and well attended meetings were held during
July and August.

In addition to the regular meeting of November, an extra meeting
was held at the instigation of the Association of Commerce. The purpose
of this meeting was to enable the Association to enjoy the benefit of en-
gineering opinion, through the discussion of Chief State Engineer Harry
Jacobs plan to improve the lowlands adjacent to New Orleans.

This request on the part of the Association of Commerce for our
aid in a civie project is indeed a tribute to the growing prestige of the
Society. It is hoped that the Society will not only continue to welecome
such cooperative opportunities but will, wherever possible, endeavor to
participate in civie undertakings which may concern the engineer and
his profession.

I should like to commend here Mr. Robert Kuhn and the members
of his committee for the high quality of the Technieal papers which they
offered the membership throughout the year. Upon this committee de-
pends to 2 marked degree the success or failure of the meetings, and in
turn the interest of the membership in the Society. The excellent at-
tendance at these meetings therefore speaks well for the quality of the
technieal program presented.

. On June 15th the Society held its annual Golf Tournament and
Smoker at the Colonial Country Club. Ninety members and guests par-



74 Proceedings of the Louisiana Engineering Society

ticipated in the Golf Tournament and the Horse-shoe Pitching Contest,
while 81 attended the Buffet Supper and remained to enjoy a good floor
show. Mr. Jimmie Bulliung and his committee are to be complimented
for their handling of this affair, which cost the Society only $76.58.

Finanecially the Society weathered the year in very fair shape. Sec-
retary-Treasurer Arthur Hill advises that our actual income during 1939
amounted to $3,525.00, or only $15.00 less than that estimated at the be-
ginning of the year by Finance Chairman Carroll Pierce.

Although the expenditures for the year, amounting to $3,460.41, ex-
ceeded our budget by $155.41, there still remains an unexpended balance
of $64.50 out of the revenues derived during the year. When it is con-
sidered that two additional meetings were held with their incident ex-
pense for collation, ete., this balance is very gratifying. We are in-
debted to our Secretary-Treasurer, Mr. Hill, and Finance Chairman, Mr.
Peirce, for their judicious management of the Society’s funds.

Mr. R. H. Baumbach, Chairman of the Employment Committee, re-
ports that he has placed 27 men in positions during 1939 from applica-

tions filed with the committee. (There were 34 vacancies listed with
him and 109 applicants for Jjobs).

One of the objects of this Society as expressed in our Constitution is
‘“the encouragement of social intercourse among engineers and men of
practical science.’”’ To the Woman’s Auxiliary of the Louisiana Engi-
neering Society should go a large measure of the eredit for the success-
ful accomplishment of this aim. The Auxiliary through their parties, and
through their participation in our social functions, has brought about a
closer personal bond between the members of this Society.

It is with pleasure too that I note that the Auxiliary will serve
coffee at Dixon Hall tonight after Mr. Wheelwright’s address. Those
of you who attended General Wesson’s address last year will recall with
pleasure the social hour spent with them on that occasion.

Aside from their social activities, however, I am advised that the
Auxiliary is accumulating a fund to establish an Engineering Fellowship
for graduate study from the proceeds of their St. Patrick’s Day parties.
In this, the Woman’s Auxiliary should not only be praised for this
worth while aim, but should enjoy the wholehearted co-operation of our
membership in attaining their goal.

In reviewing the year in retrospeet we ean hardly comment upon
the annual meeting now being held. We ean and should, however, give
recognition to General Chairman Dave Stewart and his committee on the
excellent program which they have arranged for us. This program speaks
for itself.

To all committees and particularly to the members of the Board of
Direction, I wish to express my sincere appreciation not only for the
work whieh they have done, buf for the co-operation and encouragement
which they have shown me during my administration.

I wish also to thank the membership for their interest in the affairs
of the Society during this year and to assure vou that I am deeply grate-
ful for the honor of having been your President.

DAVID W. GODAT, President.




ACTIVITIES OF LOCAL SECTIONS

STUDENT CHAPTERS

Louisiana State Univ.

AMERICAN Baton Rouge
SOCIETY OF

President,
N. E. LANT

1st Vice-President,
i o MONIVEN Tulane University

2nd Vice-President, New Orleans

F. N. BILLINGSLEY

Secretary-Treasurer,
V.]J. BEDELL call

Special Meetings at
of President

A meeting of the Section was held in connection with the Annual
Meeting of the Louisiana Engineering Society at the St. Charles Hotel,
New Orleans, on January 12 and 13, 1940.

At this time papers were read by Mr. A. J. Boase, Manager Structu}'al
Bureau, Portland Cement Association, Chicago, on ‘‘European Prastiss
in Reinforced Conerete Structures’’ and by Lt.-Col. Wm. F. Tompkins,
District Engineer, 2d. New Orleans District, U. S. Engineers, on ‘‘The
Wax Lake Outlet and the Charenton Drainage and Navigation Canal.’”
Both papers were illustrated by lantern slides and proved of extreme
interest to the members present.

On February 9, 1940, the Annual Meeting of the Section was held at
the residence of Mr. Ole K. Olsen in New Orleans. As usual this meeting
was the climax of the year’s activities, and taxed the Rathskeller of
Ole’s to capacity.

Preceding a paper on the ‘‘The LeMieux Tritometer Method for Pile
Testing’’ by Mr. M. M. Gurtler, IT, Vice-President and Chief Engineer of
Substrata Engineers, Ine., New Orleans, was the election of officers for
the present year.

The officers clected to lead the Section during 1940 were:

Mr. N. E. Lant, Baton ROUZEe...ooormrmeeenccensanastannsoenes President
Mr. J. A. MeNiven, New Orleans.....ccoeeeeneeae 1st. Vice-President
Mr. F. N. Billingsley, New Orleans......u.e-2ds Vice-President
Mr. V. J. Bedell, New Orleans......cceceececees Secretary-Treasurer

Announcement was also made by Col. E. 8. Bres, Chairman Scholar-
ship Committee, of the award of scholarships to the following Seniors:
Mr. Walter . Blessey, Tulane University, and Mr. 0. H. Green, Louisiana
State University. Awards for the two Junior Memberships in the Ameri-
can Society of Civil Engincers will be announced later.

After a lively discussion it was voted to continue publication of
the LASEC NEWS, and a committee will be appointed to determine the
future poliey regarding its publication.

A committee will also be appointed to vevise the By-Laws of the
Section as there is only one copy of the present By-Laws in existence.

Following the business session and the paper by AMr. Gurtler the
Seetion adjourned for a fellowship meeting and get-together in the Rath-
skeller,
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The 8t Charles Hotel

NEwW ORLEANS, La.

Now under new management.  Refurnished
throughout with Simmons beds, Beauty Rest Mat-
tresses, modernized baths, radio in every room.
Now you can get at the famous St. Charles the

acme of comfort and elegant living at popular
prices !

ROOMS WITH BATH FROM $2.50

The St. Charles Bar is famous from coast to
coast for its delicious, old-time mixed drinks.
Everything in the bar has been modernized,
EXCEPT the bartenders—they’'re old-timers !

Make the St. Charles your home in New Orleans

for comfort, convenience, refreshing sleep, modern
service.

The St. Charles Hotel

JorN J, (“MIKE”) O’LEARY, Manager

Direction
DINKLER HOTELS COMPANY, INC.

CARLING DINKLER, President

OPERATING:
TUTWILER JEFFERSON DAVIS
Birmingham, Ala. Montgomery, Ala.
ANSLEY ANDREW JACKSON
Atlanta, Ga, Nashville, Tenn.

ST, CHARLES, New Orleans, La.
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Send for Catalog

UFAINV TAPES

Favorites in Your Profession Because They are

“f ACCURATE, DURABLE, CONVENIENT
)

THE JUFHIN fPULE (0.

New York SAGINAW, MICH. Windsor, Ont.

Doullut & Ewin, Inc.

ENGINEERS — CONTRACTORS

New Orleans Mobile




W. Horace Williams Company,
Inc.

Southern Building
New Orleans

Engineers and General Contractors

REPUBLIC CREOSOTING COMPANY
MOBILE, ALA.

CREOSOTED TIMBERS, R. R. TIES, SWITCH

TIES, POLES, CROSS-ARMS, PILING, BLOCKS

EXECUTIVE OFFICE—
Indianapolis, Ind.

PLANTS AT:
Indianapolis, Ind.; Mobile, Ala.; Norfolk, Va.;

b
8t. Louis Park, Minn.; Salt Lake City, Utah;
Seattle, Wash.
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Phone WAlnut 0082 Basement, Gibson Hall

TuLaNneE UNiVERsITY PRESS

Piinting Department, Tulane University of Louisiana

PRINTERS —BINDERS—ENGRAVERS

Established 1895 New Orleans

American Creosote Works, Inc.

New Orleans, La.

CREOSOTED LUMBER, PILING, POLES,
CROSS TIES, SWITCH TIES, CROSS ARMS

WOLMANIZED LUMBER
DECAY and TERMITE PROOF—CAN BE PAINTED.

Private Wharf for Ocean Vessels at NEW ORLEANS, LA.

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

Plants at:
New Orleans, La.; Winnfied, La.; Louisville, Miss.
and Jackson, Tenn.
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Mechanical Engineering
Specialists
ALY

e specialize in designing and constructing the types of plants
most important in the South—such as Drainage, Irrigatlon,.\Va'ter
Works, Refrigeration Plants, Cooling and Air Conditioning, Oil Pipe
Lines, Creosoting Plants, Electric Light and Power Plants, ‘Gas Com-
?ressor Stations, and the standard types of boiler and engine plants
or miscellaneous industries.

As direct representatives of the leading manufactures of mechani-
cal equipment, we supply and install such equipment.

Consultation and Co-Operation—We are always ready to con-
sult and co-operate with the staff engineers of plant owners and give

them the benefit of our experience, supplemented by that of the engi-
neering forces of the various manufacturers whom we represent.

A. M. LOCKETT @ CO., Ltd.

Established 1899
Contracting Mechanical Engineers
Manufacturers’ Agents
Constructors of Complete Steam Power and Pumping Plants

Whitney Bank Bldg.
NEW ORLEANS

Branches: Houston, Dallas, Galveston, Tex.

EQUITABLE EQUIPMENT CO., Inc.

Machinery
Lnduro Slainless Steel
Steel Barges—Boals— Tanks
Westinghouse Air Conditioning

SHOPS and WAREHOUSES:
Elysian Fields and Florida Walk
New Orleans, La.

SHIPYARD: Madisonville, La.

OFFICE;:
410 Camp St., New Orleans
Telephone RAymond 5267

2 DIETZGEN

-rssqdl_k TRADE MARK ~ Prints
Drafting and Surveying Supplies

e o
EUGENE DIETZGEN CO.

318 Camp Street New Orleans, La.
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MR. ENGINEER—

Your recommendation of proper, adequate lighting for
either new construction or modernization means better,
more profitable business for your clients.

IN THE STORE:

Improved lighting leads to better business, increased
sales volume, greater employe efficiency . . . larger
profits.

IN THE OFFICE AND FACTORY:

Improved lighting increases work output, reduces costly
errors, makes working conditions more pleasant . . .
increases profits.

At your request, one of our qualified representatives
will be glad to aid you with recommendations based
on our wide experience in solving many different types
of lighting problems. Just call the

INDUSTRIAL & COMMERCIAL SALES DIVISION,

New Orleans Public ServiceInc.

RAYMOND 7751 EXTENSION 201

|
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The Manhattan Rubber Mig. Division

of RAYBESTOS-MANHATTAN, Inc.
HIGH GRADE

MECHANICAL RUBBER GOODS

- by

WELDING OUTFIT No. 85
FOR GENERAL ALL AROUND WELDING

> () _
Price complete w Areal "buy" in a

only $57.00 Complete Welding Outfit

f. 0. b. any AIRCO Every individual item up to AIRCO'S top-notch
District Store Room standards of quality, Quantity production, the result of
the extensive demand for this outfit, makes possible the
attractively low price. In addition to Torch Tips, Wrench,

Oxygen and Acetylene Regulators, illustrated, the outfit includes 1224 ft. length of @

Airco-Twin Hose, Goggles, Sparklighter and Instruction Manual, Take advantage
of the present low price—BUY NOW!1

AIR REDUCTION 1405 S. RENDON 'ST.

ew Orleans, La.
Sales Company—General Offices: 60 E. 42nd St. New York, N. Y.

I -
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MECHANICAL EQUIPMENT CORPORATION

911 CARONDELET STREET
NEW ORLEANS

CONTRACTING ENGINEERS AND MANUFACTURERS
Sales Agents for

Superior Diesel and Gas Engines Waukesha Motors
Link-Belt Draglines aud Cranes Goulds Pumps
Universal Light Plants Union Wire Rope

Complete Marine and Stationary FPower Plants
Drainage and Irrigation Plants

Dixie Machine Welding and Metal Works, Inc.

WELDING ENGINEERS
Industrial Repairs Day and Night Service

Phone: RAymond 7025 New Orleans, La.

83




PROCEEDINGS
OF THE
LOUISIANA ENGINEERING SOCIETY

FEBRUARY, 1940

"PATRONIZE OUR ADVERTISERS"

INDEX To ADVERTISEMENTS

PAGE
Air Reduction Sales Suiy L R Sz
American Creosote Works, Creosoted fimb el e S 79
Dixie Machine Welding and Meta] Ve e SR e 3
Doullut & Somole Do DS e 77
Equitable B &
Eugene Dietzgen Co., B s e, 8
Jones & Laughlin Stee] Sobpamgtion,: t0 0l oo Inside Front Cover
A. M. Lockett & SOl bdiis ou oot et e &
The Lufkin Rule e 77
The Manhattan Rubber i e TR S S . &
Mechanical Equipment Corporation.......... ... e o ot 83
New Orleans Public DervICe e b S Ly 81
Republic S 78
St. Charles Hotel, ., ... L e e A R R 76
The Tulane University Press, U O 79
W. Horace Williams R o 7

Its advertising pages
of cultivating a wider




THE PROCEEDINGS

OF THE

LOUISIANA ENGINEERING SOCIETY

Published bi-monthly, February, April, June, August, October, December,
under the auspices of the Committee on Publication.

JAMES M. ROBERT, Editor.

The Louisiana Engineering Society is not responsible for any
statement made or opinion expressed in this publication.

Subscription, $2.00 per annum Single copy, 35 cents

ADVERTISING RATES

ONE YEAR HALF YEAR ONE ISSUE
Hull page. .- $50.00 $28.00 $10.00
Half-page =~ - 28.00 15.00 6.00
Quarter-page . 15.00 10.00 4.00
One-eighth page....... 10.00 6.00 2.00

For the back outside cover add 50 per cent to the above
rates. For the inside covers add 25 per cent to the above
rates.

Address all communications to
JAMES M. RoBERrT, Editor, Tulane University,
New Orleans, La.

Entered as second-class matter July 27, 1916, at the Post Office at
New Orleans, Louisiana, under the Act of August 24, I912.

Acceptance for mailing at special rate of postage provided for in section 1105
Act of October 3, 1917, authorized August 1, 1918.







:
i

LOUISIANA ENGINEERING SOCIETY

Suite 422 St. Charles Hotel

OFFICERS FOR 1940

President, WILLIAM H. RHODES, 520 Canal Bank Building.
1st Vice-Pres., B. STANLEY NELSON, 308 Whitney Building.

2nd Vice-Pres., C. W. RICKER, Tulane University.

Sect.-Treas.,, ARTHUR M. HILL, Tulane University.

DIRECTORS

LEO J. LASSALLE, Louisiana State University.
KARL P. KAMMER, New Orleans Public Service.
WADE BARNETT, Sewerage and Water Board.
HORACE E. CRUMP, Dock Board.

DAVID W. GODAT, 7826 Zimple Street.

BATON ROUGE SECTION OFFICERS FOR 1940
President, BOYKIN W. PEGUES, Head of School of Civil Engineer-
ing, Louisiana State University.
1st Vice Pres., W. W. TENNANT, Standard Oil Co., Baton Rouge.
2nd Vice Pres., N. E. LANT, Louisiana Highway Commission, Baton Rouge.

Sect.-Treas., C. A. MYERS, Louisiana Highway Commission, Baton
Rouge.

Members may obtain key to rooms at hotel desk
All business communications should be addressed to Arthur M. Hill, Secre-
tary, P. O. Station 20, New Orleans, La.



LOUISIANA ENGINEERING SOCIETY
STANDING COMMITTEES FOR 1940
STANDING COMMITTEES OF THE SOCIETY FOR 1940

Awards

B. H. Grehan

s ™ I;Vlembershx: l(’:ublicnt:on
assalle ivision “A” ommittee
I M ROberEhmman H. O'Neill D. W. Stewart, Division “B”
J. C. Baehr W S. Ra"‘"‘“" Jr. Chairman J. J. Bulliung,
A. R. Brousseau Whipple M. H. Bell Chairman
L. T. Frantz - Binnings J. T. Bullen S. V. Applewhite
g l\:v L JC JG Bculhunlg B. H. Chaffe, Jr.
egues < appe :
J. C. Bendler B Fc’:‘:r:c" MF‘I gran;er l-f-l ;_Xlloygletcher
. . G ne
% Chairman é Dor:l;l];tt Y J.. D, Fox:d
Civic and Industrial 2 l\\/lv'HGﬁdat O. H. Elverum G. W. }!{-hll
LGS - M. Hi E. M. F A. E. Hotard
B. S. Nelson, G. C. Kerr W. T. Hr:;:mn J. C. Kerr
Chairman H. L. McLean J. B. Howze, Jr. W. S. Leake
A. Abaunza C. J. Peirce, Jr S. E. Huey :
R. T. Burwell L. C. Smith T. Jones H. J. Lane
C Cappel J. L. Fortier N. '{-' Kammer R. P. Lockett
: R L. Marks, Jr.
JEE ((::ov.xri:fm:):i g M. Ei” If:’ = Mall_-.e:'n
(E:.. c Corv::':nor House G. g Miazde W. P. O:;ter
C. B. Dicks Karl P. Kammer, F. B. Medford N. H. Ross
P. F. Hoots Chairman M. H. Nabors :
C. Muench M. C. Abrahm H. P." Newton D. W. Stewart
A. J. Naquin J. C. Baine B. Oakland W. O. Turner
J. L. Porter H. E. Crump B. B. Pierce W. H. Grant, Jr.
g. X gcashore \AV l_-ll_ Guillot fv F}.{ Psillelt: E. J. McNamara
. A. Seaver . T. Hogg cales
F. M. Stone S. E. Hottinger H. Shutts 5 <
J. L. White E. S. Lanphier W. W. Tennant Public Relations
W. N. Tuller C. L. Nairne S. A. Theard F. N. Billingsley,
W. S. Nelson S. E. Trouard ghairman
W. F. Levert L. F. Alexander
Employment s: C. Braselman
R. H. Baumég;lllman Legislation Membersthp’ A. L. Dunlap
V. J. Bedell, Division “B’ M herz
§, = B}él:}f;t Chairman Wade Barnett, Q H G::{:‘un
P C. Kol F. N. Billingsley Chairman A. S' Hackett
= 1 J. L. Bourgeois D. S. Elliott e
E. McLellan E. S. Bres C. A. Myers G. R. Hammett
}é‘ l;; N}l{";}]:r M. J. Cramer Jz H O'Neill N. E. Lant
D. Derickson A. F. Landry B. W. Pegues |
B. H. Grehan P. L. Ristrop ‘
Entertainment  H. B. Henderlite Professional J. M. Robert :
e ng 1’2. ‘i’ leg::mer Advancement ¢ g Wiggin, Jr.
O.K.Olsen, D. Derickson, D. L. Morris
Ch J. Klorer |
B.H. Bell o 'N.E. Lant T T e |
L t |
J. J. Bulliung Iﬁ ie Lassalle et F::zs\:oo Publicity
ﬁ' E_ B:;t;g;ng G. E. May H. Johnson A. J. Naquin, |
H. W. Fleten H. L. McLean N. E. Lant Chairman |
D, W G:d:t" L. L. Newman B. S. Nelson F. A. Benson
K. P. Kammer G. P. Rice L. L. Newman B. Dornblatt :
D, M die {iIM' Robert, Jr H. P. Newton R. L. Nall |
H. B. M . H. Spaar C. B. Norris e |
' J. N o D. W. Stewart J. Riess E. J. Haas
é: ..Peia'?;:m WL T omdpkina '\AX/ h;l, s‘}“’a‘]"i |
B. @ g:inlar; {i’MO Tl?t?mer rpra Technical Papers '
A, 1 'Fra;‘::xl; C. S. Williamson Publication C. Ww. Kenc':hnirman
J. E. Morehiser Committee E. S. Bres |
. 3 Dlvinon “A” ke k ;
Engineering ! To M Rt E. L. Erickson :'
ucation Library Chairman A M. Fromherz g
C. 8. Williamson, D. W. Godat, ) (2 Cucullu K. P. Kammer ]
Chairman ChmrmanD 5. El]iott R. J. Kuhn '
. F. Coleman 0. 4_ Davieson H. J. Hansen H. A. Levey :
'[I)'erll)clh.:r?bury {‘V Fé::ltezs X, h\iv Hl:lll C. W. Ricker
F. J. Germano C. W. Ricker H. 8. Salzer R. A, Steinmayer !
D. W. Codat H. W. Wuterfull (3 F Wj]]i,m.on, A. L. Willoz j
W. B. Gregory R. aw R. N. Habans

The last name on eac
mittee, but without vote,

h committee is the Junmr member, who sits with the com-




PROFESSOR B. W. PEGUES, President
Baton Rouge Section, Louisiana Engineering Society







PROCEEDINGS

OF THE

LOUISIANA ENGINEERING SOCIETY

VorL. XXVI. APRIL, 1940 No. 2
CONTENTS

EDITORIAL NOTES AND COMMENT : PAGE

President of the Baton Rouge Section........mmiomcniommemremmeeceees 87

Baton Rouge Section COMMIttees .........oorimmcmsrmmmmsssremssssmemeessaseencs 28

9

Papers in This Issue.. 93
PAPERS AND DISCUSSIONS:
“River Delta Formations.”” By Col. Arthur N. ShQW........ - ~ 94
“‘Erection of Superstructure of Baton Rouge Bridge.”’
By V. ]. Bedell..... 107
MINUTES OF MEETINGS AND BUSINESS OF THE SOCIETY ooeocmsimeressceemoceees 129
ACTIVITIES OF LOCAL, SECTIONS.....cccoomcscacacmmun: 133

EDITORIAL NOTES AND COMMENT

The President of the Baton Rouge Section. The first presi-
dent of the newly formed Baton Rouge Sction is Professor Boy-
kin W. Pegues, a native of DeSoto Parish, Louisiana. In 1892
he entered Liouisiana State University, from which he grad-
uated in 1895 with a degree of B. S. in Civil Engineering.

From 1895 to 1898 Prof. Pegues was engaged in making
topographical surveys for river improvement in Louisiana and
Alabama. The surveys were made under the direction of the
U. S. Government.

In 1899 he was appointed Assistant Professor of Civil Engi-
neering at Louisiana State University. From 1901 to 1927 he
was Professor of Civil Engineering at L. S. U. From 1927 to
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1930 he served as Acting Dean of the College of Engineering,

L. S. U. From 1930 to date he has been Head of the Depart-

ment of (ivil Engineering at L. S. U.
He received his Master

versity of Wisconsin in 1928
From 1908 to 1936 Py

of Secience degree from the Uni-
ofessor Pegues served as a member of
the Louisiana State Board of Engineering Examiners. e is a
life mmber of the Louisiana Engineering Society ; member of
the American Society of Civil Engineers; member of the So-
ciety for the Promotion of Engineering Education, and a mem-
ber of Phi Kappa Phi and Tau Beta Pi, honorary fraternities.

Baton Rouge Section Committees. For the information of
the membership at large, the committees which h
pointed for the Baton Rouge Section are as follo

Membership: W. W, Tennant, Chairman, 520 Convention
street; E. H. Swick, 341 East Boulevard ; E. C. Coburn, 2175
Wisteria; H. L. Lehmann, Testing Laboratory, Hwy:. Comm.;
Stanford Rayne, Box No. 111, Istrouma.

Technical Papers: N. E. Lant, Chairman, La. Hwy. Comm.;
J. A. Holliday, La. Hwy. Comm.; F. . Fenn, University, La.
Publicity: L. J. Muse, Chairm

Library: (. A. Ives, Jr.,

ave been ap-
Wws:

an, University, La.

Chairman, 940 Park Boulevard;
F. F. Pillet, University, La.; F. R. Adams, 531 Florida Street.

Legislation: 1. J, Lassalle, Chairman, University, La.; Louis
Duclos, 3828 Park Drive, Southdowns; H. A. Flanakin, 602
East Boulevard; J, . Gillum, Jackson, La,

Civic and Industrial Affairs: J. Lester White, Chairman,
State Capitol; Stewart Ticknor, 155 Royal Street; Harry B.
Henderlite, La, Hwy. Comm.; Martin J. Cramer, 323 P. O.
Bldg.; Hamilton Johnson, University, La,

Entertainment: Sidney 1., Hebrard, Chairman, 1260 Uni-
versity Ave,; J, P. MeCullough, 1828 Oleander; Arthur J, Fer-
guson, 604 Boyd Avenue; N, S. Catchings, P, 0. Box No. 532,
Baton Rouge, La.; W, P, Wallace, University, L.
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New Members. We welcome to membership in the Society
the following new members:

Bohne, William H. Junior Member. Age 24. Endorsed by
Donald Derickson, H. E. Crump, M. M. Gurtler. Graduate of
Tulane University. Civil Engineering 14 years, La. Hwy.
Comm.; 8 months, Caldwell Bros. & Hart; 314 months, drafts-
man, Dock Board. 1217 Napoleon Ave., New Orleans.

David, Thomas C. State Member. Age 26. Endorsed by
C. A. Ives, Jr., N. E. Lant, H. B. Henderlite. B. S. in Civil En-
gineering, University of Notre Dame, 3 months rodman, 3
months levee const., 5 months rodman on hydrographic sur-
veys and dredging operations, all with U. S. Engineers; 2 years
as construction engineer for levee contractor; 2 years 11
months as party chief and draftsman on highway planning and
research with La. Hwy Comm. Louisiana Highway Commission,

Baton Rouge.

Dodge, Farrar R. State Junior Member. Age 24. Endorsed
by J. M. Robert, C. S. Williamson, A. M. Hill. Graduate of
Tulane June, 1937, B. E. in Chem. Eng. 1937-39 as bench chem-
ist with Fellsmere Sugar Producers Assoeiation, Fellsmere, Fla.
Presently employed as Asst. Engineering Aid, U. S. Eng. Dept.
ond Area, Baton Rouge. 302 St. Louis Street, Baton Rouge.

Downs, Fletcher G. State Member. Age 54. Endorsed by
P. L. Morris, S. L. Hebrard, C. A. Myers. Graduate of Colum-
bia University, A. B. and E. M. degrees. Summary of experi-
ence : Wide variety of eivil engineering and mining work since
graduation. 2068 Myrtledale Avenue, Baton Rouge.

Dupree, S. G. State Member. Age 35. Endorsed by B.W.
Pegues, C. A. Ives, Jr., F. I Pillet. Instrumentman on loca-
tion and construetion, La. Hwy. Comm.; 3 years Resident En-
gineer, La. IIwy. Comm.; 2 years Senior Draftsman and squad
leader, La. IIwy. Comm.; O years private surveying. B. S. de-
oree Louisiana State University. Registered Civil Engineer;
candidate for M. S. in Engineering, In. 8. U. 975 Government
Street, Baton Rouge.

Knight, John T. Member. Age 45. Endorsed by Neville
Levy, W. U. Moss, W. P. Oster. Graduate U. S, M. A. 1917, B. 8.
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degree. Works Mgr. Joliet Roadway Supply Co. About 3
Years Megr. Balabaw & Katy Corp. Total about 9 years, Chief
engineer, Paramount Pictures Corp in charge of theaters about
6 years. President and chief engineer Safety Service Milk
Bottle Corp., developing automatic machinery for manufacture
of paper bottles 2 years. Present establishing office in New
Orleans as a consultant specializing in the

ater engineering, air
conditioning, ete,

608 Canal Street, New Orleans.

May, George Elmer, Member.

Frost, Paul F. Hoots, Karl P. Kammer. Graduate Tulane Uni-

versity, B. E. in M. & E., 1926. Draftsman New Orleans Publie
Service 2 months, Engineer, Independent Aetna Sprinkler
Corporation, 8-15.2¢ to 10-1-28. Sales engineer, New Orleans
Public Service Ine, 11-15-28 to 10-1-34. Engineer, New Orleans

Public Service Inec., 10-1-34 to date. 2031 Short Street, New
Orleans.

Moullin, Thomas Joseph, Jr, Junior. Age 29. Endorsed by
C. G. Muench, L. DeVall, J. Norman Wilson. Rodman anfl
chainman on surveys during 2 summer vacations. I year Uni-
versity of Notre Dame. 1 year draftsman and construction in-
¢pection on Mississippi River Bridge, N. O. Siems, Helmers,
Ine., Pier Contractors 3 years. At present in the engineering
department Celotex Corp. in responsible charge of construction
In assistance to chief engineer. Box 26, Marrero, La.

Patterson, Harold J . Member,
Fromherz, F, @, Frost, James
contractor, New Orleans,
Purch. agent Phoenix Utility
tendent for Knickerbocker I

Age 37. Endorsed by F. G.

Age 50. Endorsed by A. M.
M. Todd. 1926 to date, general
1923-26 Resident Engineer and
Co. 1922-23 Construction superin-
ce Co.,, New York City. 1917-22,
field engineer, Foundation Co., New York City. Also g'enerzfl
foreman, const, engineer, const, supt. 1911-17 General engi-
neering work, 1907-1911 Cornell University; degree of C. E.
n 1911. 5216 Danneel Street, New Orleans.

Polhamus, Royal 8, Member,
Henderson, B, S, Nelson, C. ¢, Cr
Co., draftsman, checker
Co. 3

Age 60. Endorsed by J. P.
awford. 15 years Am, Bridge
, designer. 5 yearg McClintie Marshall
Yyears Dominion Bridge Co., resident engineer. 3 years
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Mobile Ship Building Co., Naval Arch. 8 months So. Adv.
Bag & Paper Co., chief engineer. 8419 So. (‘laiborne Avenue.

Rayne, Stanford, Sr. State Member. Age 46. Endorsed by
W. W. Tennant, B. W. Pegues, C. A. Myers. With Standard
0il Company of Louisiana for the past 21 years or since orad-
nation and discharge from the army in 1919 ; department fore-
man in the mechanical department. R. F. D. No. 4, Baton
Rouge, La.

Roaten, William S. State Member. Age 35. Indorsed by
R. P. Lockett, B. S. Nelson, F. G. Gault. Engineering grad-
nate La. Tech., Class 1925. Draftsman Standard Oil Co.,
Shreveport 1925. Const. work, Ford, Bacon & Davis, 1926-27.
Erecting Supt. Worthington Pump & Mach. Corp., Buffalo,
N. Y., since 1928. Worthington Pump & Machinery Corp.,
Buftalo.

Terry, L. M. State Member. Age 37. Endorsed by H. B.
Henderlite, C. A. Myers, J. P. MecCullough. Sixteen years with
the La. Hwy. Comm. as instrumentman, resident engineer,
draftsman. La Hwy. Comm., Baton Rouge.

Tompkins, William F. Member. Age 47. Endorsed by V.
J. Bedell, Donald Derickson, C. §. Williamson. Graduate U. 5.
Military Academy 1915; Engineer School, ‘Washington, 1917;
Command and General Staff School 1929, Army War College
1932. First Lieut. 2nd. Engineers on road construction in Mex-
ico; Sept. 1916-Jan. 1917. Searchlight duty in France; Dist.
Engineer, Savannah, Ga. Commanding officer 8th Engs. at
Fort MecIntosh, Texas. Member War Dept. General Staft 1932-
35. Consulting engineer and chief regional engineer W. P. A
October 1935-May 1936. Lt. Col. C. E. Dist. Engineer 2nd N. O.
district. June 1936-date. 5341 St. Charles Avenue, New Orleans.

Re-Instatement
Fourmy, James M. Civil Engineer. Consulting Engineer.
Hammond, La.

Society Scholarship for Engineering Students.’ We wish
{o call attention to the fact that each year the Louisiana En-
gineering Society awards one scholarship at Tulane University




92 Proceedings of the Louisiana Engineering Society

and one scholarship at Louisiana

State University to deserving
students in engineering.

The rules for making awards were
amended some time ago and we print below the amended rules:

1. The announcement of the Scholarship 1Award
shall be set up and carried in the Proceedings.

H

2
:
.

2. The cards sent out by the Secretary for the no-
tice of the April meeting shall include a statement rela-
tive to the Scholarship Award and request members to
make recommendations or nominations. The April issue

of the Proceedings shall also carry an article on the
Award.

3. The scholarships shail be set up as honor awards
to the children of the members of the Society or to other
worthy students who are financially unable to begin or
continue their Engineering studies. Awards shall be

made, preferably, to a dependent of a member of the
Society or of an Engineer.

4. The scholarships shall be awarded in the Col-
leges of Engineering for undergraduate study only.
The scholarships awarded to g student in Tulane Uni-
versity will be $125.00 ber annum, and to a student in
Louisiana State University $40.00 per annum.

9. The Award shall be made for one year and may
be renewed annually until the undergraduate course of
study has been completed, provided proper scholastic
grades have been maintained in accordance with the

regulations set up by the Universities for the annual re-
newal of scholarships.

Sekbadiedie o atadntl a4 it L

6. An Awards Committee consisting of three mem-

bers of the Society shall be appointed annually by the
President,

7. Applications fop Scholarship appointments shall
be made to the Awards Committee, In the event that no
award is made by the Awards Committee, the Dean of

the College in question shall be requested to nominate
a candidate for the scholarship.,
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8. All applications shall be referred to the Dean of
the College of Engineering of the proper university.
The Dean shall rate the applications and submit the en-
tire list to the Awards Committee together with all
available information and such recommendations as he
may deem fit.

9. The President shall make the award on the recom-
mendation of the Awards Committee.
The Chairman of the Awards Committee is James M. Robert,
Dean of Engineering, Tulane University, New Orleans.

Papers in This Issue. This issue of the Proceedings con-
tains two papers, each by an authority in his field.

Col. Shaw’s paper on River Delta Formation gives the re-
sults of his thought and wide experience in work of this type.
This experience has been gained both at home and abroad.

The paper by Mr. E. L. Durkee of the Bethlehem Steel Com-
pany is one which is both interesting and instructive, since it
is a description of the progress of one of the big engineering
works of the country. It was read before the Louisiana Section
of the American Society of Civil Engineers in Baton Rouge.



PAPERS AND DISCUSSIONS

RIVER DELTA F ORMATION:

By CoL. ARTHUR AL SHAW #

There are certain features which are common to all river-
delta regions and others which are of prime importance in some
but are almost or entirely absent in others. This paper will be
mainly concerned with methods of deposit, oceurrence in the

deltas discussed of varying materials and some of the char-
acteristies of these deposits.

An inexcusable disregard of our local soil conditions has
undoubtedly caused a loss of countless thousands to the tax
payers and home owners of New Orleans through the excessive

—and more important—the unequal settlement of what might
be classed as minor structures.

Foreign Rivers

To get a more comprehensive view of the subject, we will
first consider a few delta-forming rivers in other countries with
which T have had some direct contact.

In Central and Northern China, all the major streams flow
in an easterly direction. Beginning with the most northerly,
these are the Pei Ho, the Huang Ho, the Hwai Ho, the Yangtse
Kiang and the Chien Tang Kiang. In connection with this no-
menclature it may be of interest to note that the Chinese words
“Ho’’ and “Kiang’’ are exact equivalents of our word ‘‘river.”

The Pei Ho watershed is of limited area but with its tribu-
taries, it is of interest because of the difficulties in the control
of its floods, its effect on the plains adjacent to the former capi-
tal (Pekin) and especially the complications which its floods
and loads of silt present in the maintenance of the Port of Tien-
tsin on the Gulf of Chihili. Tts general characteristics are sim-
ilar to those of streams of equal size on this continent,

———

* Member, Louisiana Engineering Society. Presented before the
Society on February 12, 1940,
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Next below the Pei Ho is the Huang Ho or, literally trans-
lated, the Yellow River. In area of catchment basin, length,
volume of flood discharge and area of delta cone, this is one of
the great rivers of the world but as a bearer of commerce, its
importance is almost negligible. Failure to utilize the stream
is mainly due to the erratic nature of its channel, caused by the
peculiar character of silt carried. For a large portion of its
course, the Yellow River flows through a loess country, the
material being inpalpably fine and most readily eroded. The
only other deposits of similar material of which I have knowl-
edge are found in the bluffs in the vieinity of Vicksburg and
along the Missouri River from Kansas City to beyond Sioux
City, though the hills around Ripley, Tenn. also appear to
present similar characteristics. To illustrate how easily such
material is eroded, I was engaged in some bank protection
work on the Missouri River near Omaha a number of years
ago. Preliminary to placing mats and rip rap, several piles
were driven in shallow water with a penetration of nearly 20
feet. The current was quite strong at this point and the ob-
struction formed by the piles created an eddy which seemed
actually to ream out a large hole around each pile. ‘Within a
few hours, they were all on their way floating down the river.

The critical velocity below which transported loess will be
deposited is definite. Unlike rivers which transport a mixed
cargo, the Yellow River does no sorting as its volocity de-
creases. It simply dumps practically its entire load, choking
its own channel and then breaking over the artificial and nat-
ural levees and flooding from a few thousand to several mil-
lions of acres and even occasionally destroying walled ecities.

This statement regarding uniformity of transported ma-
terial is not entirely true for in its southerly course, between
the Province of Shansi and Shensi, the Yellow River flows
through a mountainous country, with many gorges and some
falls of considerable magnitude. Sand and gravel accumulated
along the steep gradients are deposited before much of the
loess load is lost.
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The delta of the Yellow River has a base width (on an air
Iine) of 520 miles, extending from the mouth of the Yangtse
River to Tientsin. From the coast to the apex of the cone
above Kaifeng is nearly 400 miles. During historic times the
Yellow River has discharged into the sea at various interme-
diate points and at one time or another has flooded the entire
area above outlined, excepting only a limited section of moun-
tainous lands in the Shantung peninsula. It is much as though
the Mississippi River, with the apex of its delta cone a little
below Memphis, had changed its course from time to time, to
discharge into the Gulf at various points along the coast from
the Sabine River to Pensacola, flooding at one time or another
all of the inclosed triangle excepting a mountainous area com-

prising a few of the parishes’ in the vicinity of Bayous La-
fourche and Terrebonne,

In 1887 the Yellow River broke out and followed a south-
easterly course, discharging some of its flood directly into the

Yangtse River. It now discharges into the Gulf of Chibhilj,
more than 400 miles to the north,

Except for the years 1887 to 1889, and a few other short-
time migrations, the river has kept to its present northeasterly

course since 1852, this course being practically identical with
that of the 18th century.

In his account of the “Floods of the Yellow River’’ (AW
C.E. Transactions—Volume 85) John R. Freeman gives a map
showing the various routes followed by the Yellow River. This
map was compiled from such Chinese sources as were available.
The earliest records indicate the location of the river channel
in the year 2278 B. C. That illustrates one of the many attrac-
tive features of engineering studies in China.

South of the Yellow Riv

er is one of secondary importance,
the Hwai Ho.

The conduct of this stream was almost ex-
emplary until the usurpation and destruction of its route to
ihe sea by the Yellow River during several years prior to 1852.
With its early outlet entirely blocked off by loess deposits, the
Hwai River now hasg no alternative but to discharge its flood




River Delta Formation 97

waters into the various lakes and marshes lying north of the
Yangtse, into the Grand Canal, over the agricultural lands of
the fertile areas along its course and even occasionally into
the Yangtse itself. Its floods may now cause the loss of thous-
ands of lives and untold damage to both the farming lands
and cities.

Next to the south is the Yangtse River, the one stream of
China which, in its general characteristics, is most nearly like
our own Mississippi. One main difference however is that
many of the lakes of the Yangtse Delta, corresponding to our
Lakes Pontchartrain and Salvador, are found much farther
up the course of the river, the largest of these, Tai Ting Hu
being above Hankow, nearly 600 miles (in an air line) from the
sea. These lakes, if they happen to be at a low stage during
floods in the Yangtse, tend to reduce the flood peak and it is
probable that works will eventually be constructed to utilize
the larger lakes as controlled detention reservoirs for flood
protection.

South of the Yangtse is the Chien Tang River with its
principal tributary, the Pu Yang, entering the main stream
near the apex of their joint delta cone. The delta of the Chien
Tang is of interest mainly because it borders and is affected
by the tides of Hanchow Bay. The initial tidal wave which en-
{ers the bay often exceeds six feet in height. This is followed
closely by other distinet waves, all of which result in a total
rise of tide of more than twenty feet. Until the construction
of the Hangchow sea wall several hundred years ago, the tidal
bore, combined with flashy floods from the Chien Tang and
Pu Yang Rivers, resulted in frequent and radical changes in
the shore line of the estuary. A copy of an old map which was
furnished for my use in the re-design of a section of the sea
wall showed the location of what had been an important mar-
ket town. The site shown is now nearly twelve miles out at
sea.

Each delta cone described in the foregoing overlaps that
of the next adjacent river and deposits from the Yellow River
have encroached on all of them except the most southerly. It
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is doubtful if such a condition, involving two major rivers and
three that are classed as secondary (but still of substantial im-
portance) can be found anywhere else.

In the deltas of the Yangtse and the Chien Tang Rivers,
conditions affecting foundations are quite similar to those en-
countered in the vieinity of New Orleans though so far as I
was able to ascertain, there do not exist evidences of the many
oscillations of surface level as have oceurred in this irea. As
might be expected, the soils of the lower Yangtse delta are
composed of only the finer transported materials though ap-
parently due to a higher sand content, it is more easily eroded
than the Sharkey Clay of the lower Mississippi.

About the year 1400 A. D., a flood of the Yangtse destroyed
an entire walled city, the site of which is now occupied by a
circular lake covering approximately two square miles. The
loess soil of the Yellow River delta is quite uniform. Within
suitable limits, and in the absence of moving water, it carries
spread footings satisfactorily.

Except along the edges of some of the fresh-water lakes of
the Yangtse delta, I have never seen evidences of layers of de-
cayed vegetation corresponding to the deep layers of muck
of our trembling prairies.

With the exception of the Chien Tang River, which I have
traversed for its entire length, my own observation of Chinese
river deltas has been confined to regions not more than about
one hundred miles from the coast. In these areas, the aspect is
far different from our Louisiana marshes. The land is culti-
vated intensively but there are few buildings to obstruct the
view, as most of the farmers live ‘in villages and towns.
There are practically no trees except the mulberry orchards
grown to feed the silk worms, and perhaps a grove surrounding
a monastery. One striking variation is the occasional hill or
small mountain rising abruptly out of the plain. From their
position and apparently voleanic origin, it is my theory that
hefore the deltas were formed, these hills and mountains were
a continnation of the system of small islands comprising the
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Chusan Archipelago, which lies off the coast of South-Central
China.

There is one feature of the eastern coast of China which is
markedly different from our sea frontage and which doubtless
has a substantial influence on the rate of growth seaward of
all the Chinese deltas and this, in turn, may have affected the
character of soils comprised in each delta. For many miles out
from the China shore, the Gulf of Chihili and the Yellow Sea
average only about forty feet deep, while the Mississippi River
is handicapped in its continent-building efforts by a sea depth
of six hundred feet.

The Magdalena River

Jumping now to South America, the delta of the Magdalena
River presents problems in drainage and foundations quite
similar to ours, though some of the planters in the delta (but
adjacent to the hill lands) have special difficulties of their
own. One large sugar plantation, for which I made prelimin-
ary drainage plans several years ago, is frequently flooded by
small streams coming down from the adjacent hills. The design
of works for protection against water would have been quite
simple were it not for the complication of sand, gravel and
rocks which came along with the water. On entering the low-
oradient streams of the delta such detritus was dropped and
the trouble started. No satisfactory method has yet been found
for overcoming the difficulty.

The cities of Barranquilla and Cartagena are in this delta
and Santa Marta is at the eastern fringe. Barranquilla is on
the bank of the main river, ten or twelve miles above the
mouth. At this point a New Orleans visitor might feel quite
at home owing to the many old Mississippi River stern-wheel
steam boats tied up to the bank. I had often wondered what
had become of all our river boats until my visit to Barranquilla.

Cartagena is probably the only walled city on the Ameri-
can Continent. It was designed for the safe deposit of the
riches gathered by the early Spanish conquistadores and re-
sisted all attacks of the English buccaneers. Morgan did gain
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an entrance by treachery at one time but with no substantial
gain.

On the low-lying areas of the Magdalena delta, just west of
Santa Marta, many acres have been improved, creating great
salt pans for the manufacture of salt by evaporation of sea
water. The same Industry is carried on, on a much larger
scale, along the shores of the estuary of the Chien Tang River
in China.

Lower Mississippi River Delta
In the following material concerning our own particular
area, no effort has been made to present in logical sequence the
various features discussed, the purpose being to record some
of my own observations made and impressions gathered dur-
ing the years engaged in work in this locality.

The topography of this area has been influenced not only
by over flow of the main river but also by the action of its
many branch outlets, the most of which are now shut off from
the main stream, some by natural processes and some by works
of man. Among the latter are Bayous Lafourche and Plaque-
mine. Bayou Terre au Boeuf in St. Bernard Parish and Me-
tairie, in Jefferson and Orleans Parishes, apparently had not
been silted up at the river junction very long before New Or-
leans was settled. As 3 matter of fact, but with documentary
evidence to support this idea, conditions at Poydras as late as
1909 seemed to indicate that Bayou Terre au Boeuf may have
served normally ag a natural outlet within historie times.

It is characteristic of the main river and its principal out-
lets to build ridges or natural levees along each bank, those
along the main river extending back for a mile or more from
the stream. In this locality, the lands so built are ordinarily
ten to fourteen feet above gulf lev
to gulf level at the prairies, Gene
ally was a he

el and feather down nearly
rally speaking, there origin-
avy timber growth on lands that were one or two
feet or more above gulf level. Conditions along the more im-
portant bayou outlets are similar but on a smaller seale. On
Bayou Lafourche, the overflow-huilt lands taper down to the
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swamps at a distance of about half a mile. There are import-
ant variations in the width of high land bordering both the
river and the bayous however. At some locations, flood flows
through breaks in the natural (or later, through artificial)
levees have continued to run for an entire season or more,
building up comparatively high land at a considerable dis-
tance from the main stream. In 1902, before it was cut uff at
Donaldsonville, Bayou Lafourche nearly destroyed the Mat-
thews plantation but the silt deposited so enriched the soil and
increased the area of cultivable land that the net result may
have been to the advantage of the owner.

Not all bayous of this section show the above character-
istics. Some are merely tidal connections between bodies of
comparatively clear water and, during their life history have
only at infrequent intervals carried heavy loads of silt. Wax
Bayou, tributary to the lower Atchafalaya, and Bayou Villar,
connecting Lake Salvador with Bayou Barataria are examples
of such.

Metairie Bayou, Gentilly Bayou, Bayou Sauvage, and Bayou St. John

One of the most interesting of the pre-historic outlets of the
Mississippi is the one which left the river at a point below
Kenner and followed a generally easterly course, not far south
of the south shore of Lake Pontchartrain. It is my theory, and
that of many others, that what became known as Bayou Me-
tairie, Bayou Gentilly (or Chantilly as it appears on some old
maps) and Bayou Sauvage were originally one continuous out-
let from the river to tidewater. Surface conditions also sup-
port the theory that at one time there was a fresh-water lake
covering a considerable portion of what is now the dowxn-town
section of New Orleans. This apparently overflowed, due to
additional water from the river, breaking through the bayou
ridge at a point near the present Esplanade Avenue bridge and
forming what we know as Bayou St. John. This stream never
could have served for any length of time as an outlet of the
river as its banks were not built up to any considerable height.
1t did play an important part however in the development of
the young colony established at its head as shallow-draft boats,
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crossing Lake Pontehartrain, could come to the back door of
the settlement. An old map of the early 1700’s shows a water-
power mill, not far back from the river and a little below Es-
planade Avenue, with its tailrace discharging into Bayou St.
John.

It seems quite possible that the Metairie-Gentilly-Sauvage
outlet continued during its early life to an outlet in the Rigo-
lets, building the ridge which is followed by the highway to

Ft. Pike. If such were the case, then the Chef Menteur Pass
must also be of more recent origin.

Excavations made at various points along the Metairie-
Gentilly Ridge indicate that it did not enjoy an unbroken
period of upbuilding. Submerged stumps in situ, logs and
other materials, all indicate recurring cycles of building up by
silt deposits, forest growth, subsidence with encroachment of
salt water and killing of trees and then another period of
building up. In 1916 to 1917, a pumping plant was built along
the left bank of the 17th Street Canal (which follows the Jef-
ferson-Orleans Parish Line) nearly a mile north of the Metairie
Ridge. In the excavation for this plant, three distinet strata of
forest were encountered, one at the surface (which was only
slightly above Gulf level) another about six feet down and a
third about 12 feet below the surface. The position of the
stumps, with roots intact, preclude any idea of their having
drifted in, though other material encountered at considerable
depth undoubtedly could be classed as drift. "While evidences
of a third stratum of cypress stumps are comparatively rare, a
considerable portion of the Hanson Canal (near Franklin) was
excavated through such a formation. On being questionel as
to the amount of explosives required for the work, the contrac-
tor replied : ‘“Oh, I don’t remember much about it but I do re-
member that about every time I ordered a car of coal for the
dredge, I ordered a car of dynamite for the clearing gang.”’

The roots and even the quite solid stumps of the lowest of
three forest growths deteriorate rapidly on exposure to the air
but chips eut from stumps of the intermediate stratum retain
their form and strength after several months of exposure.
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In exploring a large trace of land lying to the north of
Bayou Penchant, in the lower Atchafalaya basin, thirty or forty
test holes were put down to a depth of ten feet except where
obstructed by submerged timber, and this occurred at more
than half the holes. This was in a fairly firm grass-covered
prairie with timber in sight only on the horizon, certainly five
miles away.

In the vicinity of Littlewoods, and farther east, in the
Michand Traet, it is apparent that the surface is gradually sub-
siding. To the north of Michand Station, an arm of what ob-
viously was once higher ground, branches off from the main
ridge to the north. A considerable stand of dead trees may be
een along this spur, which has sunk too low for the continued
growth of gum and eypress.

Bayou Metairie has become nearly obliterated by recent im-
provements though traces of it may still be seen at several
points along Metairie Road and the lagoon in Metairie Ceme-
tery is a part of the original bayou. Similar conditions exist
along Bayou Gentilly from Bayou St. John to the main line of
ithe Southern Railway, but from the latter point easterly, it can
be traced for the most of its original course. For several miles
of the eastern portion of this bayou, which is known as Bayou
Sauvage, it has a depth of four to ten feet, shoaling to a foot
or two at its outlet at Chef Menteur.

One of our fellow members, John Riess, has gone farther
down with an open excavation in the Metairie section than any-
one else of whom I have been able to learn. In his excavation
for the main building of the new sewage treating plant at De-
mosthenes Street and Bonnabel Canal he excavated the pump
pit practically to Cairo Datum or about 19 feet below present
ground level. This location is nearly a mile north of Metairie
Road and one and one-quarter miles west of the J efferson-Or-
leans Parish Line. A considerable portion of the deep excava-
tion was in a miren beach formation of white sand with shells
of varying sizes scattered through the sand. Some of the shells
were larger than a man’s hand. This old sea beach appears to
have run in a southeasterly direction where it was encountered
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In several of the excavations for sewers which are being put in
by the Drainage Construction Company. At Focis Street,
whieh comes into Metairie Road Just west of the Frisco tracks,
sand was encountered at a depth of about 12 feet only two
blocks north of Metairie Road and at a depth of less than four
feet at Canal Street, about half a mile north of the main road.

The most of my own experience in the Lower Delta has
been with shallower excavations but even in these, surprising
variations in depth of strata and character of material are
found where there is no surface indication of a change though
a close observer may be able to detect signs that others would
miss. A slight change in the vegetation in an apparently dead-
level prairie indicates a change in the surface or near-surface
soil. Reeds and heavy grass, maintaining a vertical position,
are found only on firm soil with clay close to the surface.

In conclusion, I would like to propose a few questions of
interest to engineers in this section which, so far as I know,
have not been solved but which it seems could be solved from
the knowledge that we have, or could acquir

e, regarding our
own alluvial soils.

‘We know that within reasonable limits certain loads may be
imposed with safety on the surface soils, but what are those

reasonable limits for each class of soil? And how should the
loads be distributed ?

We know something of the settlement of buildings which
has taken place within several blocks of the river but what pre-
cautions should be taken in building a home in Lakeview to
prevent warping of doors and cracking of plaster?

We know that lands near the river which have not been
loaded have subsided as a result of sub-drainage and we know
of extreme cases of deep muck soils in agrieultural areas in
which the surface is now five feet below what it was before sub-
drainage was provided but what may be expected from the
same cause in the various residential areas of the city?

We know that in the construction of levees of substantial
section in the alluvial prairies, it takes from two to four or more
cubic yards of excavated material to vield one net cubic yard
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of levee, and that presumably the filling of large areas would
present similar difficulties (though perhaps in a lesser degree).
How much of this loss of section is due to shrinkage of the ma-
terial placed, how much to squeezing out of water from under-
lying strata and how mueh to horizontal displacement of sub-
strata?

We know of failures and partial failures of levees due to
horizontal displacement. In several instances the sub-stratum
movement has forced up ridges of considerable height twenty
to a hundred feet from the levee line. What is the most eco-
nomical method of overcoming this difficulty?

In other words, we think that we know, or can make a good
cuess, about a lot that has taken place and 1is taking place
but, do we know enough to apply such data to the best ad-
vantage and with adequate credit to the profession?

If the answer is anything but ‘‘yes,”’ the often-used words
of various members of the Brain Trust are in order—*‘Further
study of the subject is recommended.’’
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ERECTION OF THE SUPERSTRUCTURE OF THE
BATON ROUGE BRIDGE

By E. L. DURKEE *
Read before La. Section A. S. C. E. in Baton Rouge, October 26, 1939.

INTRODUCTION

The bridge over the Mississippi River at Baton Rouge has
now been under construction for nearly 30 months. The vari-
ous contracts for construction were let early in June, 1937, and
work on the piers for the main river spans was started imme-
diately. The contract for the superstructure on these piers
was let to the Bethlehem Steel Company and included the mak-
ing of all detail designs of the truss joints, splices, ete., and the
shop drawings; and furnishings, fabricating and erecting the
steelwork ; also the complete railroad deck and the concrete
roadway.

The object of this paper is to describe briefly the erection
only of the steel superstructure. It will cover the method of
shipping and handling the fabricated steel members; the type
of erection equipment used; the method of erection, known as
balanced cantilevering; and the method of connecting the
spans cantilevered out from adjacent piers.

GENERAL DESCRIPTION

The Baton Rouge Bridge was designed, and will be owned
and operated by the Louisiana Highway Commission as a toll-
free structure. The L. and A. Railroad Company is paying a
share of the cost to cover the use of the railway. The Bureau
of Public Roads, now the U. S. Public Roads Administration,
aided in the financing of the project, and reviewed and ap-
proved the designs and details.

The structure provides for a single railway track, designed
for E60 loading, between trusses spaced 32 feet apart on cen-
ters. Outside of the trusses, on each side of the bridge, is a
two-lane concrete highway 20 feet between curbs designed for
1120 loading. There is no sidewalk except for a 30-ineh wide

* Bethlehem Steel Company.
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emergency walk on the outside of each roadway ; also a 40-inch
wide checkered steel plate walkway on one side of the railway
track. There is an ornamental structural steel handrail of
heavy construction on each side of each roadway and a wire
rope handrail along the outside of the walkway plate.

There are six main piers supporting five spans of multiple
cantilever type of structure. There are two 490-foot anchor
Spans at the ends, and a central anchor span of 650 feet. The
other two spans are each 848 feet long, and each consists of two
cantilever arms of 226 feet supporting between them a sus-
pended span 396 feet in length. The entire structure is 3326
feet long and is Symmetrical about the center-line. A clearance
of 65 feet above high water is provided. The trusses are 124
feet deep at the piers and 62 feet deep at centers of spans be-

tween the piers. The trusses are generally of the sub-divided
Warren type.

The original schedule of pier comstruction contemplated
completion of the underwater work on the two central piers,
numbers 3 and 4, before the high water at the end of the year
1937, allowing completion of the upper pier shafts during the
winter and early spring so that steel erection could start in
April, 1938. The pier program was disrupted and badly de-
layed because of high water and other unforeseen difficulties

80 that Piers 3 and 4 were not completed until the spring of
1939, almost a year late.

Field work on the stee] superstructure was started on
Mareh 1, 1939, when a work barge was tied up at Pier 3, and has
been progressing steadily since then except for minor interrup-
tions and delays. Erection of the main trusses and railway
deck on Piers 3 and 4, in the center of the river, was completed
and the adjacent spans connected early in August. This was
followed by erection of the steelwork supporting the two high-
way lanes cantilevered outside the main trusses, riveting, and
painting. The riveting has just been completed on Piers 3 and
4 and painting is progressing rapidly, the final field coat of
aluminum now predominating, The railroad track is completed
but the highway deck cannot be poured until after the com-
plete erection of all steel some time this winter,
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Erection of Piers 2 and 5, from which all remaining steel
will be erected, was begun early in September but has been ma-
{erially delayed because of the low water stage existing
throuhgout the Mississippi and Ohio Rivers. This has retarded
the movement of the barges transporting the steel from Pitts-
burgh, but shipments are again arriving and no further delays
on this account are anticipated.

METHOD OF SHIPPING AND HANDLING STEEL

All structural steel for the main river spans is being fabri-
cated at the Rankin Plant of the Bethlehem Steel Company, in
the Pittsburgh District. This plant lies on the bank of the
Monongahela River only a few miles above its junction with
the Allegheny, the confluence of the two streams forming the
Ohio River. Since the major portion of the main spans are
over the river, and since water shipment is very much cheaper
than railway freight, the obvious method of shipment was by
barge down these rivers. The establishment of a yard at the
site and means for unloading and loading out the steel work
would also be a very expensive item of construction. With the
large barges available, it is possible to load the steel members
arranged so that they can in most cases be lifted directly from
the barge into place in the structure, and this method was de-
cided upon.

The entire structure was therefore divided into barge ship-
ments, lettered and numbered to correspond to the piers and
the various derrick positions or stages of erection on each pier.
Furthermore, for each derrick position during construection the
order of erection of each member was carefully worked out
and the pieces in each barge shipment were then loaded in the
reverse of this order. Thus the material required first was on
top of each barge load, or placed so that it could bhe reached
without moving any other members, as far as possible.

During erection, the barges are anchored in the river di-
rectly under the erection derrick or traveler, which hooks onto
the members and hoists them directly into place. The barges
are spotted in position by a tug held by wire rope anchor lines
fastened to heavy conerete anchors dropped in the mud at the
bottom of the river. Iach barge is held by one and sometimes

)
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TWo upstream anchors, and either one or two downstream an-
chors, the latter to prevent its whipping around in the current.
The use of manila anchor lines had to be discontinued as the
excessive amount of silt carried by the water quickly filtered
mto the fibres and the continued working of the rope soon
caused the strands to chafe and cut.

The U. S. Engincers Office allowed the closure of all but one
of the navigable channels, The barge anchored in that channel
has two lines connecting it to the work barge at the foot of the
pier. By hauling in on these lines and slacking off on the an-
chor lines, this barge can be moved in to the pier quickly and
without the use of a tug. Very little interference with navi
gation has been éncountered as at least half the main channel
is always open, the barges never going beyond mid-span from
the adjacent pier. The west channel has also been kept open
to the same extent but the center channel was practically
closed while erection was going on.

On the west side of the river, Pier 5 is located well back
from the channel and is on dry land except during the higher
river stages. The west anchor span between Piers 5 and 6
crosses the levee so that the steel for this span could not be
picked directly from the barges by the erection derricks. To
make this span accessible, a timber dock approximately 104
feet by 133 feet in plan was constructed on the west shore, just
zorth of the bridge and far enough out so that barges could
come alongside at the lowest water stages. A stiffleg derrick
Wwas mounted just north of the doclk and so located as to cover
the entire dock area. The elevation of the declk was kept at 40
feet on the assumption, or hope, that no higher river stage
would be encountered this season, The water actually rose to
elevations 38.9, early in April, .

From the dock a curved timber trestle was construeted
running back to and through the opening in Pier 0, and contin-
uing on the centerline of the bridge west across the levee and
to Pier 6, Another tangent portion of trestle extends east to
Pier 5 to a point where deep enough water is encountered to
float a barge. All sieel for the west anchor arm is being un-
loaded from barges at the dock and run out over this trestle
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on flat cars running on a standard gauge railroad track. The
same is true for all steel east of Pier 5 which cannot be picked
direct from barges.

The dock also serves as a small storage area for miscellan-
cous tools and equipment and for some steel members which
cannot be shipped in proper sequence. It is also used for the
storage of ties and rails for the railroad track and as a work-
ing platform for assembling the track in sections of 33 feet or
40 feet in length, corresponding to the truss panel lengths, for
erection as a unit rather than piece by piece.

Steel for the east anchor arm, which is also partly over dry
land even at flood stage, will be hoisted directly from the
barges to the deck by one erection derrick and run back over
the railroad track to the other erection derrick.

ERECTION EQUIPMENT

After the method of shipping and handling the steel was
settled upon the actual erection equipment to be used had to
be determined. Practically every conceivable type of derrick
or traveler (the bridge builder’s term for a derrick designed
{0 move over a bridge or other structure) had been used in the
erection of large bridges. Up until ten years ago, a stiffleg or
A-frame derrick, mounted on a platform and with either skids,
rollers, or actual wheels to enable it to move, was the standard
bridge traveler. Sometimes the derrick was elevated on a spe-
cial underframe, either to enable it to set members at a greater
height, or to permit material to be brought out over the same
deck on which the traveler is working and directly underneath
the derrick to where the material can be picked up. The dis-
advantages of these two types of derricks are, first, the high
boom stresses due to the relatively short height of the mast or
A-frame; second, their great weight; and third, their restricted
working area which malkes it impossible for them to reach
around behind themselves to pick material or fill in bracing
and other members which cannot be erected until the derrick
has passed.

About 1929 one of the large fabricators and erectors started
the use of guy derricks in bridge erection. This type of der-
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rick has the advantage of a long relatively licht boom of large
capacity, because of the long mast employed ; it is usually much
lighter for the Same capacity than any other type of derriek;
and the boom has an unrestricted working area of 360 degrees.
The disadvantages of the guy derrick are the many guys re-
quired, the difficulty of locating suitable guy anchorages on a
bridge, and the flexibility of the guys. On a narrow bridge, the
side guys must be correspondingly steep with a consequent
reduction in derrick capacity. One way of overcoming this is
the use of projecting outrigger heams or ‘‘jigger-sticks’’ to
which to fasten the side guys, but these must be removed and
re-erected each time the derrick is to be moved. Also, the for-
ward guys are difficult to maintain unless forward outrigger
beams are used. The first attempts to use guy derricks in-
volved a number of serious accidents and their use is still by
o means general. It ig usually particularly difficult and dan-
gerous to first get them set up and started working.

For the erection of this structure a novel adaptation of the
guy derrick was used, perhaps for the first time. After the
derrick was once set up and the first truss member erected, all
of the mast guys were replaced by two stifflegs running from
the top of the mast down onto and fastened to the top chord
of the trusses. This gives in effect a huge stiffleg derrick with
4 mast 105 feet high and utilizes the truss members already
erected as a part of the derrick. By proper design and propor-
tioning it is still possible for the boom to turn completely
around and under these stifflegs. We thus have all the ad-
vantages of hoth types of derricks without the usual disad-
vantages. The greatest drawback is in getting set up and
which still involves the use of guys until truss work is erected
to use the stifflegs,

Four traveling derricks of this type are in use here, two
working in opposite directions on each pier. One is of 40 tons
and the other of 35 tons maximum capacity. The heaviest mem-
bers in the structure are located over or near the piers, so that
only one derrick of the heavier capacity is required. To start
erection, the 95-foot boom of one derrick is first erected in the
recess in the pier shaft Jjust above high water level and guyed
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off from the top of the pier, thus making what is known as a
Chicago boom. This boom first erects an inclined falsework
hent supported on the pier itself and with the upper end tied
back to the top of the pier; then a temporary working platform
supported on top of the pier and on the bent. The boom is
supported on a special frame which is then raised or jumped
to near the top of the pier carrying the boom up with it, still
guyed off to the pier top. In this position, it proceeds to erect
the 105-foot mast on the platform as a base, guying it off to the
platform beams. The side guys are connected to outrigger
beams supported on the platforms. The mast then picks up the
boom and pins it off to the mast heel and thus the first guy der-
rick is erected and ready to start work. Three panels of truss
can be erected from this position, but only for half the 124-foot.
depth of the truss at the piers.

To enable the derrick to reach the top-most member over
the piers, two panels of temporary floor are erected at the mid-
height of the trusses and the derrick is jumped up onto this
floor as a working platform. From here, the trusses are topped
out and the second derrick is erected, on the lower floor, using
the stifflegs. The first derrick then moves forward, jumps back
down to the main deck, erects its own stifflegs, removes the
guys, and is then ready to proceed with erection.

These derricks are each operated by a 100 horsepower 3 Or
4.drum steam hoisting engine located on a barge anchored to
the pier. These engines remain on this barge while the two
travelers move away from the pier, the lead lines being run up
and out to them through special sheave boxes. The advantage
of leaving the engines at water level is obvious. Fuel and
water are more easily supplied, and engines of this size and
weight would be difficult to raise to the bridge deck and
equally difficult to remove. The ditficulty of signalling is easily
overcome by the use of an electric light signal system, the
lights, two for each drum, being mounted direetly in front of
{he hoisting engineer and operated by the signal man on the
traveler through the use of push-buttons and a multiple strand
armored cable. The system is positive and safe, and permits
very delicate adjustment of the loads being handled.
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Also located on the engine or work-barge, are three fuel oil
compressors which furnish aip for riveting and for the operi-
tion of air hoists ang other air equipment. The traveler der-
ricks are revolved or Swung by means of small, air operated,
two-spool Swinger engines mounted on the traveler platform.
Automatie air-operated bolt machines are used for fitting up
Joints and splices instead of the usual forked hand wrench.
Some of the rivet heating forges are connected to an air line in-
stead of to the usual hand-operated forge fan. Since work is
carried on eimnltaneously at two piers, two complete sets of
equipment gas enumerated above are required. Two engine
barges are employed, one at the hase of each pier, upon which
erection is progressing, each carrying identical equipment, that
is, two steam hoisting engines and three fuel oil compressors,
together with various fue] and water tanks. At Piers 2, 3, and
4, the engine barge is tied up directly at the base of the pier
but at Pier 9, it is anchored 160 feet east of the pier, which is
as close as it ean get at low water stages.

At the dock is a 60-ton capacity stiffleg derrick with a 90-
foot boom and an 11-foot job, operated by a 100 horsepower
3-drum steam hoisting engine, making a total of five of these
engines on the job. This derrick and engine are mounted on a
fixed platform adjacent to the dock and at the same elevation.
The derrick covers the dock area and can reach out over the
water-front side to unload material from barges.

Material is run out over the dock trestle on standard rail-
road flatears hauleq by a 15-ton gasoline locomotive. An aux-
iliary gasoline compressor is on hand for emergency serviee
and also two additional fuel of compressors. All thrie of
these compressors were used temporarily in a third bar ge at
Pier 3 to furnish air for riveting after the engine barge was
removed,

In addition to the two engine barges and the auxiliary
compressor barge, another small steel material barge is em-
ployed for transferring the ailroad deck, tools and equipment
between the dock and the work op the piers. Otherwise, all
steel is handled from the same barge in which it ig shipped. A
blacksmith shop is housed on a timber barge anchored on the
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cast side of the river, and this is also used as a landing barge.
Two additional timber barges are in service used mainly for
loading, storing, and transferring lumber and small supplies,
and serving as landing platforms on both sides of the river.
They are never used for handling truss members or any im-
portant equipment, the loss of which would be a serious thing.

Two tugs are employed, one large one for shifting loaded
barges and a smaller one for general use. Both tugs are used
to transport men to and from work on the piers and at the
dock.

METHOD OF BALANCED CANTILEVER ERECTION

Starting erection on an intermediate pier of a bridge and
building both ways by cantilevering is not an unusual proce-
dure. The original time schedule for completion of the Baton
Rouge piers was such that numbers 3 and 4, in the middle of
the river, were expected to be the first finished and steel erec-
tion would have to start there to take full advantage of the
working time allowed under the contract. This also fitted in
very well with barge transportation of material and double
cantilevering was therefore decided upon.

In this method a falsework bent is ordinarily driven adja-
cent to the pier, the two supports thus forming a base or plat-
form on which to build. Additional falsework bents are often
used, as may be necessary or desired. Adjacent to Piers 3 and
4, however, there is encountered the deepest water in the river,
70 feet at low water at Pier 3 and 46 feet at Pier 4. During
construction at least a 50-foot river stage was to be expected
which would give 100 feet of water at Pier 3 together with a
swift current and consequent dangers from navigation and
driftwood. With a soft mud bottom subject to continual seour,
it would be impossible to drive a safe pile foundation.

A falsework bent had to be used, however, and the logical
place to support it was on the caisson underlying and support-
ing the picr shaft itself. This method was used and a steel
anchorage was built into the 19-foot thick conerete block form-
ing the top of the caisson at elevation—25 feet, and located
16’77’ out from the center of the pier. This anchorage sup-
ported two pin-connected steel columns running up beside the

]
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pier shaft to elevation -+30 feet at which point they were
braced by pin-connected struts embedded in the pier. All of
this material was erected by the pier contractor at the time

each pier was built, and is referred to as the lower falsework
bent.

The upper falsework bent pins off on a common pin at ele-
vation 4-30 feet and is inclined so the top comes direetly under
the first truss panel point 40 feet from the center of the pier.
The top of this bent is held by a pair of steel struts or ties con-
necting to the shoes on the pier. A short link, pin-connected
at each end, supports the bottom chord on top of each false-
work column. This link is adjustable in length and contains
a 500-ton hydraulic Jjack for adjusting the length while under
load. The bent is designed to take load in either tension or
compression but adjustments in length can be made only when
the load is in compression. Using the bent in tension allows for
unbalanced load on either side of the pier without the need
for a second bent on the opposite side of the pier. Each false-
work column is made up of three I-beams forming a compound
H-section and the beams themselves, as far as possible, are to
be cut apart and refabricated as permanent stringers in the
highway floor.

The pin connection at elevation -80 feet was selected in
the belief that the upper bent would be erected before the
spring flood attained that stage, but the river reached it first.
At both Piers 3 and 4 the pins had to be driven under water,
5 feet deep at Pier 3 and over 8 feet deep at Pier 4. This was
done by supporting the pins in driving position on a special
framework attached to the upper falsework column which was
carefully lowered in place and the pin driven by pulling it
into the pin holes with a wire cable. A diver made sure that
the operation was correctly performed

No other falsework bents are used between Piers 2 and 5
except those at the piers hecause of the difficulties already
mentioned. Each of these Spans is being erected by cantilever-
ing its full half length and then joining the two halves at mid
span.  The side anchor arms however, both of which are partly

over dry land, will be supported by a second falsework bent
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somewhere near their mid-length, thus providing an added
measure of safety and eliminating all dangers inherent to hal-
anced cantilevering.

The method of erecting the falsework bents and getting the
derricks set up on top of the pier has already been outlined.
With both derricks erected, facing in opposite directions, true
balanced cantilever erection is ready to start. Since the entire
superstructure including any load on the falsework is sup-
ported by the pier and caisson, it is obvious that any unbal-
anced load must be resisted by the stability of the pier itself.
Any load on the falsework produces an overturning moment
on the pier and its foundation and bending stresses in the up-
per pier shaft. In setting up a criterion for pier stability due
to unbalanced loads, the uneven bearing pressure under the
caisson was the only resisting factor considered. The support-
ing effect of the material surrounding the caisson was entirely
neglected and is an additional factor of safety. After consider-
able study an unbalanced moment on the pier equivalent to a
load of 100 tons in the furthest erection position out from the
pier at any time (320 feet maximum) was assumed. This to-
gether with a 20-1b. wind pressure acting on the pier and su-
perstructure produces an excess toe pressure of about 2900 1bs.
per square ft. in the worst case, but both it and the maximum
total pressure are less than for the worst loading condition as-
sumed for the design of the completed structure. In computing
these pressures the effect of buoyancy on the submerged por-
tion of the pier was considered, also a skin frietion of 500 Ibs.
per sq. £t. on the sides of the embedded caisson.

During erection there is the constant necessity for main-
taining the unbalanced load within the above limit and making
cure that it is never exceeded. Although the established eri-
terion is an arbitrary one, there is still a possibility of a large
steady unbalanced moment in one direction producing a per-
manent lean of the pier in that direction. Some method had
to be developed whereby the erection force could easily, quick-
ly and accurately determine the amount of unbalance at any
stage of erection and for any possible combination of erection
steps for the two derrieks working on each pier. This was ac-
complished as follows.
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A tabulation was made showing for each derrick position
the piece mark of each member to be erected, the order of ereec-
tion, the weight of each piece on each truss, the moment arm
from the center of the pier, the reaction of each individual
piece on the falsework bent and the total reaction of all pieces
on the falsework bent. For members on the same side of the
pier as the falsework, these reactions are all positive, produc-
ing compression in the falseworl columns, and for those on the
opposite side of the pier they are all negative, that is, they pro-
duce tension in the falsework. For any stage of erection for
{he two travelers the difference in the total reactions gives the
net reaction ,and this is a quick and simple calculation. To
{urther simplify matters, a step number was given for each
member erected and opposite each step number for either trav-
eler there are given the limiting step numbers for the other
traveler, making it unnecessary to perform any calculation
whatever. Note that the balancing ceriterion is a variable mo-
ment, not a constant one, and is due to a 100-ton load at the
farthest position of erection at any time. The maximum per-
missible load on the falsework therefore varies with the stage
of erection.

To help keep the out-of-balance moment on the pier within
the permissible limit, and to allow each erection derrick the
ereatest amount of freedom possible in its work, a balance car
is used on the bridge deck. This is an ordinary standard 40-
foot railroad flat car loaded with a truss chord and some rails
to bring its total weight up to 75 tons. It can be moved the
entire length of the erected structure in back of the two tra-
velers. If for any reason one derrick should be at the limit of
its permissible erection and would otherwise have to stop work
until the other derrick caught up, the balance ear can be
moved out toward the second derrick and thus maintain a
balance which will permit erection to continue for a further
period without interruption. With many of the main truss
members weighing 30 to 40 toms, this is of considerable help
as one derrick erecting heavy truss members may quickly run
out of its quota of work while the other derrick is busy in
erecting a larger number of small bracing members which may
take considerable time but add little weight.
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A positive check of the load on the falsework bent is possi-
ble, when the resultant reaction is in compression, by means of
the 500-ton jack in the link between each falsework column
and the truss. The load in the link is ordinarily taken directly
through steel plate shims into the column but by pumping up
the jacks, the shims can be loosened and removed and the load
carried entirely on the jack. Accurately calibrated gauges
are furnished with each jack pump and thus provide means of
weighing the reaction. Weighed reactions were found to agree
within 5 to 10 per cent of the computed ones and several times
agreed almost exactly. The variation is greatest for small
loads, and is usually quite small for large reactions.

METHOD OF CLOSING SPANS

Among engineers and laymen alike one of the questions
most frequently asked about bridge erection is how a contin-
wous structure cantilever out from two adjacent piers can be
connected and closed when it meets, taking due account of
varying temperatures as well as inaccuracies in fabrication
and in location of pier centers. Two types of construction to
be so closed are encountered at Baton Rouge. Between Piers
3 and 4, the trusses are truly continuous, being fixed on Pier 3
and supported on a rocker shoe at Pier 4. Between Piers 2 and
3, also between 4 and 5, there are two cantilever arms support-
ing a suspended span between them. The trusses are diseon-
tinuous at the ends of this suspended span but are temporarily
made continuous during erection, so they can be cantilevered.

The answer to the question is that no attempt is made to
make the two ends meet exactly as they are erected, but rather
to make them miss. In the case of a continuous structure such
as between Piers 3 and 4 the span on Pier 4, whieh is on a
rocker shoe, must be fixed in position during erection and this
is done by temporarily locking the upper and lower shoes to-
gether, the rockers being in between. This was done and in
such a position that regardless of temperature, and assuming
certain inaccuracies of construction and pier locations, the
ends of the two spans would still be too far apart when the
closing chords were erected. The amount the one span was
drawn back was 5 inches and allowed for a maximum tem-
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perature of 120 degrees, possible errors of an inch in fabrica-
{ion and pier location, and a half inch or so to spare. The clos-
ing was effected early in August and when the center chord
was erected it was about 2Y4 inches too short, almost the entire
difference being accounted for by temperature alone.

With all closing truss members erected a specially designed
jacking frame was erected over the still open bottom chord
joint in each truss, bolted to each of the adjacent ends and
wedged tight. The rocker shoe at Pier 4 was then freed so
{he rockers could function and the span was pulled together
by the jacking frame at the center until the bottom chords
matched and could be fitted up. The jacking force required
was about 120 tons per truss and well within the capacity of
the two 100-ton hydraulic jacks provided in each frame.

The two halves of this span had been purposely erected
somewhat higher than their true position by jacking them
above their normal position at the two falsework bents adja-
cent to the piers. Thus when the bottom chords at mid span
were closed, the top chords were still open about 1% inches.
Carrying the load on the jacks at the falsework bents and low-
ering them as required rotated the two halves downward thus
bringing the top chords to closure and also permitting the di-
agonal truss members in the closing panel to be connected.
After sufficient fitting up to take the load, the jacks were
slacked off until they were entirely free and all load removed
from the falseworlk, thus completely swinging the span between
the two piers.

Between the other piers, where the suspended spans are be-
ing cantilevered, a slightly different procedure will be used but
the general principle involved is the same. The chord members
at the ends of the suspended span, and whieh carry only the
temporary erection stress, are made adjustable in length and
each contains a 500-ton hydraulic jack. The load is carried
on steel bearing shims except when adjustments are being
made. The top chord jacking member has a telescoping ar-
rangement which permits the jack in compression to resist the
tension stress in the chord and also permits of changes in length
while under load. With jacks in all four chord members at
one end of the suspended span that portion of the structure can
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be moved in any direction within the limits provided. It can
be moved in or out so as to lengthen or shorten the gap at mid
span, and it can be rotated up or down and even sideways if
that should be required. The other half of the span has jacks
only in the top chords thus permitting vertical rotation but no
movement endwise.

At the start of erection the adjustable members are so set
as to rotate both halves of the span upward, and to cause an
overlapping of the bottom chords and too great a distance be-
tween the closingtop chords. The overlapping in the bottom
chord is provided for by a short removable section of loose
plates only 4 inches in length. The closing operation then
consists of first slacking off the bottom chord jacks at one end
of the suspended span and the top chord jacks at the other
end which both lowers and trusses and shortens the bottom
chords until the overlapping is eliminated and the closing
joints can be connected and fitted up. The adjustments are
such that at this stage the top chord joints still stand slightly
open. They are closed by slacking off the top chord jacks
which lengthens these chords and thus closes the final gap.
After the diagonal truss members can be connected, and which
may require some further manipulation, all jacks may be
slacked off and the suspended portion swung as a simple truss
span between the cantilever arms. Note that this entire clos-
ing procedure involves only the slacking off of the jacks under
load which makes for ease, speed and precision. of movement.
The only pumping up of the jacks is that required to pick the
load up off of the shims.

For the end or shore anchor arms 1o special provisions are
necessary to land on the end piers, numbers 1 and 6, except
{hat the trusses must be high enough to permit erecting them
over the shoes. The deflection of the frusses will be counter-
acted by jacking up on the falsework bent in these spans and
they will be swung by simply lowering the outer ends onto the
bearing shoes.

CONCLUSION

Tn the above discussion, it should be noted that only the
main trusses, floor and bracing are erected during the canti-
levering operations. The highway floor outside the trusses is
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not erected until the supporting span has been closed. High-
way erection is by means of a small traveler consisting of an
Aframe derrick mounted on a platform which can be rolled
along over the highway stringers. Power is supplied by a
small gasoline hoist mounted on the traveler platform. A total
of four of these small highway travelers will be used, two of
which are already in operation. Material is picked directly
from barges when over the river and is handled the same as for
the main steel where this cannot be done.

Erection of all steel is expected to be completed by about
February 1st and pouring of the concrete highway decks will
require another three months. The bridge is now expected to
open to traffic some time in May.

She: ‘“Sir, I’ll have you know I am marrying an engineer and 2
gentleman.’’
He: “‘You can’t do that—it’s bigamy.’’

And the man who objeeted to a fly in his soup.
¢ After all, mister,’’ suggested the waiter, ‘“how much soup can 2
fly drink?’’

Madam (to Chinese man-servant): ‘¢After this, when you enter my
bedroom, please knoek—T might be dressing.’’
Chinaman: ‘‘Me no need knock. Me allays look in kleyhole first.’’
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MINUTES OF THE MEETINGS AND BUSINESS OF THE SOCIETY

Minutes of the General Meeting of the Society, January 12, 1940.

The meeting was called to order by President Godat with approxi-
mately 150 members and guests present.

Presidents and Chairmen of local sections of founder societies, and
distinguished guests were presented.

Chairman Stewart of the General Committee announced that the
Contact Committee with the Auxiliary of the Society had through error
been omitted from the program. Mr. Wade Barnett was Chairman,
with Prof. Elliott as Vice Chairman.

Dr. ten Hoor, Dean of the College of Arts and Sciences, Tulane Uni-
versity, gave a most interesting key note address entitled ¢ Cultural
Values in Engineering.’’

A brief report was presented by the Secretary-Treasurer, the full re-
port to be printed in the ¢“Proceedings.’’

President Godat gave a brief report, summing up the various activi-
ties and events materializing during his 1939 administration.

Chairman Grehan of the Tellers Committee presented his report on
the letter ballot eleéting officers and Board members of the Society for
1940. The following were declared elected: President, W. H. Rhodes;
1st Vice-President, B. S. Nelson; Second Vice-President, C. W. Ricker;
Directors to serve 2 years, L. J. Lassalle, K. P. Kammer. Secretary-
Treasurer, A, M. Hill.

Retiring President Godat presented President Rhodes with the new
gavel. The newly elected officers and Board members were escorted to
the front, and presented to the members present.

Theré being no further business, the meeting adjourned.

A. M. HILL, Secretary-Treasurer.

Minutes of the Board, January 15, 1940.

The meeting was called to order by President Rhodes with the fol-
lowing present: Barnett, Crump, Godat, Kammer, Nelson, Ricker, Hill.

The membership of the various standing committees was reviewed,
some changes being made.

A committee consisting of Messrs. C. M. Kerr, W. H. Rhodes, D. W.
Godat was appointed to present a resolution on the death of Mr. Floyd
Hamilton. Mr. Kerr was appointed chairman.

There being no further business, the meeting adjourned.

A. M. HILL, Secretary-Treasurer.

Minutes of the Meeting of the Board, February 12, 1940.

President Rhodes ealled the meeting to order with the following
present: Barnett, Godat, Kammer, Nelson, Rieker, Hill

Minutes of the previous meeting were read, and one correction made.
i fl‘lw question of the manner of making refunds to the Baton Rouge
Seetion was discussed, In accordance with the provisions of the amended
Constitution, Artiele X, Loeal Scetions, the Sceretary-Treasurer was di-
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rected by the Board to make refunds in the following manner. At the
end of each quarter a refund at the rate of omne dollar per six dollars
collected from state members and state junior members, would be sent to
the Secretary-Treasurer of the Seetion. Fifty cents will be refunded on
each $1.00 student dues collected from student members of the Section.
These refunds as above described are to be made at the end of each
quarter on collections made during that quarter.

The Budget for 1940 was presented and approved by the Board.

The report of the Annual Meeting in 1940 was presented, and ac-
cepted. It was voted that Mr. David W. Stewart, General Chairman,
receive the thanks and gratitude of the Board for holding the expenses
within the budget, and at the same time putting on such a splendid meet-
ing.
There being no further business, the Board adjourned to the regular
meeting of the Society in the Hunt Room.

A. M. HILL, Secretary-Treasurer.

Minutes of the Meeting of the Society, February 12, 1940.

The minutes of the previous meeting were dispensed with, President
Rhodes calling the meeting to order with approximately 75 members and
guests present.

The meeting in Baton Rouge of the Section was anpounced, and
President Pegues invited the New Orleans members to attend. The date,
February 21.

An invitation was presented from Dean Woolrich to attend the
Third Texas Conference on Soils Mechanices.

Dr. Mabel Wood spoke briefly on the Womans I'ield Army for the
Control of Cancer. She introduced Dr. Ficklin, who presented 2 short
paper on the cancer situation.

Mr. Arthur J. Naquin announced plans for the St. Pa
party of the Woman'’s Auxiliary. He urged members to purc
for the event.

President Rhodes then introduced Col. Arthur M. Shaw, who spoke
on ‘‘River Delta Formations with Special Reference to Their Effect Upon
Engineering Design.’’

Mr. John Klorer gave a brief supplementary discussion. A number
of questions were answered.

The speaker was tendered a rising vote'of thanks, and the meeting

adjourned to the usual collation.
A. M. HILL, Secretary-Treasurer.
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ACTIVITIES OF LOCAL SECTIONS

STUDENT CHAPTERS

Louisiana State Univ.
AMERICAN Baton Rouge
SOCIETY OF

President,
N. E. LANT

1st Vice-President,

4
J. A. McNIVEN Tulane University

2nd Vice-President, New Orleans

F. N. BILLINGSLEY

Secretary-Treasurer,
V.J. BEDELL

Special Meetings at
call of President

On March 25th a meeting of the Secetion was held at Charity Hos-
pital, in New Orleans, where a paper on ¢¢The Structural Effects of the
Foundation Settlements of the Charity Hospital Building, and the Strue-
tural Reinforcement Undertaken’’ was presented by Mr. George P. Rice,
M. Am. Soe. C. E., Consulting Engineer of New Orleans.

After discussion of the paper by Mr. Rice opportunity was afforded
all those present to inspect the work now under way in the Chapel of
the Hospital which is the only portion of the building requiring rein-
forcement against future trouble.

The Scction was the guest of the Society of American Military En-
gineers at their meeting in the St. Charles Hotel, New Orleans, on the
night of April 25th and enjoyed a most excellent illustrated talk on the
construction of the Sardis Dam in Mississippi, the Jargest earthfill _dam
constructed in this country to date, by Lt. Col. R. G. Moses, Corps of En-
gineers, U. S. Army.

During the week end of April 28th and 29th the Section was honored
by a visit from Col. John P. Hogan, President, and Mr. George T. Sea-
bury, Secretary, respectively, of the American Society of Civil Engineers
of New York City.

On Sunday the 28th Col. Hogan and Mr. Seabury were the guests of
the Second Distriet U. S. Engineers for a boat ride to the Bonnet Carre
Spillway. On Monday they were guests at a luncheon given by the
Waterways Transportation and Development Committee of the New Or-
leans Association of Commerce at La Louisiane Restaurant, where Col.
Hogan made a brief talk on the value of waterways to this community
and his pleasure at the splendid development of the Louisiana and Texas
ports and inland waterways.

Monday night a meeting of the Soetion was held at the St. Charles
Hotel, where Col. Hogan and Mr. Seabury were guest speakers. Mr. Sea-
bury discussed Society affairs and explained what was being done and
plans for the future to help the Civil Engineer both technical and eco-
nomic development. Col. Hogan talked on the problems confronting the
Civil Engineer and what must be done to correet present maladjustments
both as to the profession and as to our Nation since the welfare of one
is bound to the welfare of the other.

On Monday morning Col. Hogan and Mr. Seabury addressed the
Student Chapter at Tulane University. Prior to this the Chapter had an
address, on April 18th, by Mr. J. A. LePrince, eminent Sanitary Engineer,
on ¢‘Malaria and Yellow Fever Control in the Tropies;?’ and on April
95th made an inspeetion of the Jones-Laughlin Steel Company 's plant.

The L. 8. U. Student Chapter of the Society enjoyed a talk by Mr.
LePrince on April 19th and also an illustrated talk on the Galveston
Causeway and Construetion of the Neches River Bridge by Mr. G. G.
Wickline, Bridge Engincer of the Texas Highway Department. On May
10th the Chapter will celebrate its annual ‘¢Engineers Day’’ and the
Spring Meeting of T.ouisiana Engineering Society. ;
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EDITORIAL NOTES AND COMMENT

A Big Job Ahead. The engineer is frequently a man of
contradictions. While it is true that he is continually improv-
ing devices to go deeper and deeper into the water and the
earth, so it is also true that his airplanes are reaching higher
and higher into the heavens.

If he has made life more bearable by making it more ¢om-
fortable, so too have his engines of destruction made war and
death more horrible. He has invented countless devices for
saving lives and he has invented devices which put death on a
mass production basis. In his benevolent works of construe-
tion he has taken joy and pride. The creation of engines of
destruction has been forced on him against his will and to his
SOITOW. :
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The engineer has shown himself equal to any material task.
But there is a field where he has not yet applied his speeial
abilities, a field intangible yet real—the field of the hearts of
men. Is there no way by which engineering can be applied
to human hearts? Could it be so, the destructive elements in
human nature would disappear. A world now on fire would
no longer burn. A job worthy of the abilities of the engineer

awaits him. Can it be done? ‘‘’Tis a consummation devoutly
to be wished.”’

Papers In This Issue. We are printing in this issue a paper
entitled ** Quick Freezing, Its Economic Development and Most
Recent Discoveries,”” by Dean W. R. Woolrich of the University
of Texas. This is an interesting exposition of a late develop-
ment in food preservation. Dean Woolrich speaks with au-
thority, since he has been investigating the field of quick
freezing for a considerable length of time. His investigations
and resolutions have added much to the knowledge of food
preservation by quick freezing. His paper, which was read be-
fore the joint meeting of the Society with A. S. M. E. on April
8, makes interesting and instructive reading.

There is also printed in this issue an interesting paper by
Mr. George Earl on ‘‘The Necessity for the Ten Thousand
Second Feet Diversion at Chicago and How It Can Be Main-
tained to the Equal Benefit of All Legitimate Interests.”’

The paper deals with a subject with which Mr. Earl is fully
acquainted. He has testified before various Federal commit-
tees on the need for the proper amount of water being diverted
at Chicago. It is a paper worthy of the attention of engineers
in the Mississippi Valley.

Junior Membership Awards, IEach year the Society awards
a one-year Junior Membership to the outstanding Senior at
Tulane and L. 8. U.

This year the awards go to Mr. Charles Bittenbring, Jr., a
senior in the Civil Engineering School at Tulane, and Mr.
Hyman Samuelson, a senior in the Civil Engineering School at
Louisiana State University.
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New Members. We welcome to membership in the Society
the following new members:

Adams, Fred R. State Member. Endorsed by N. E. Lant,
J. P. McCullough, C. A. Ives. B. S. in Elec. Eng. Miss. A. & M.
College 1922. Exchange engineer So. Bell T. & T., New Or-
leans, La., 1923-26. Toll engineer 1926-31. District Engineer,
Baton Rouge, 1931-date. 930 Camelia Avenue, Baton Rouge.

Bruns, T. C. Local Member. Endorsed by W. H. Rhodes,
Alvin Fromherz, Col. Tompkins. Graduate of Tulane in Civil
Engineering, 1928. Entered employ of Doullut & Ewin, general
contractors. Wide variety of engineering work. Now engaged
in private engineering practice. At present engaged in esti-
mating cost of airport and exploring commercial possibilities
at Charlottesville, Va. Address: 2308 Prytania Street, New
Orleans. :

Davis, Howard F. State Member. Endorsed by C. A. Ives,
Jr., Leo J. Muse, R. B. Richardson. Grad. of Univ. of Tenn.
1928 B. S. in C. B. Instrumentman Tenn. Hwy. Dept. 1928-29.
Instrumentman power house, Stone & Webster, 1929-30. Pro-
ject engineer, Tenn., Hwy. Dept. 1930-31. Instrumentman, Road
design, and resident engineer, 1931 to present. Address: 712
St. Hypolite Street, Baton Rouge.

Day, Anon D. State Member. Endorsed by L. J. Lassalle,
W. B. Gregory, F. H. Fenn. Grad. of L. S. U. in Arch Engineer-
ing. Junior engineer and asst. eng. Federal Works Agenecy.
Engineer, DuPont Co., Baton Rouge. Address: 2945 Elm Street,
Baton Rouge, La.

Edwards, Elmo J. Local Member.. Endorsed by A. M. Hill,
Donald Derickson, B. II. Grehan. Grad. Tulane 1933 in C. E.
1933-36 employed by Modjeski, Masters & Case, Ine., in the
capacity of asst. engineer during the construction of the Mis-
sissippi River bridge at New Orleans. 1986-37 field engineer,
Geo. J. Glover Const. Co. 1937-date, Johns Mansville Products
Corp. Industrial Engineer. Address: 2030-A Broadway Streef,
New Orleans.

Floyd, Columbus. Local Junior, Endorsed by A. M. Hill,
A. L. Dunlap, J. M. Robert. B. S. in Met. Engineering, 1936,
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Univ. of Kentucky. Feb. 1936-Sept. 1936 American Rolling Mill
Co., Middletown, Ohio. June 1937, M. S. in Met. Engineering
at Univ. of Ky. June 1937-Oct. 1938, Am. Rolling Mill Co. Oct.
1938-Oct. 1939, U. S. Steel Corp. Oct. 1939-present, Instructor
in Mech. Eng., Tulane University.

Hays ,Arthur C. Local Member. Endorsed by D. W. Stew-
art, K. P. Kammer, F. G. Frost. Grad. of Alabama Poly. Inst.
1923. Engineer and sales for 7 years with Allis Chalmers Mfg.

Co. of Milwaukee. Ten years as manufacturers agent. Address:
1415 Carondelet Bldg., New Orleans.

Holland, Joseph A. State Member. Endorsed by A. D. Jack-
son, 8. C. Magaw, Geo. Lambert, Jr. B. S. in C. E. from Ala.
Poly. Inst., 1921. Draftsman La. Hwy. Comm., 1922, 1937, 1939.
Junior highway engineer, Illinois, 1923-24. Caddo Parish, 1925.
J. N. Chester Engineers, 1926. J. B. McCrary Engineering
Corp. as resident engineer, water and sewers, 1926-27. Chas. D.
Evans, as supervising engineer, 1928-29. Koch & Fowler, con-
sulting engineers, as resident paving engineer 1930, Dallas.
Forshee & Hungerford, Vietoria, Texas, 1931. Consulting 1932-
34. C. C. C. Camp Commander 1935-39. Edward F. Neild,
Arch,, 1939. La. Hwy. Comm. 1940. Address: 1822 Perkins
Road, Baton Rouge. =t

Hurd, Robert H. Local Junior. Endorsed by W. H. Rhodes,
M. H. Nabors, R. F. A. Benson. Grad. Ala. Poly. Inst. June
I938. B. 8. in E. E. May 1938-Sept. 1938, Mayor Jap Bryant.
Sept. 1938-May 1939, Southneastern Underwriters Association,
Atlanta. May 1939-date, lubrication engineer, Shell Pet, Co.
Address: 4204 St. Charles Avenue, New Orleans.

Jones, Sargent F. Local Member. Endorsed by C. M. Kerr,
A. R. Brousseau, A, M, Fromherz. Grad. in C. E. Washington
Univ., St. Louis. One year design and erection steel highway
bridges. Two years mining and railroad surveys and con-
struction. Two years in building construction. Since Oct. 1939
Asst. with Housing Authority in New Orleans as Division En-
gineer. Address: 5507 Prytania Street, New Orleans.

Keiler, Arthur R. Local Member, Endorsed by R. T, Bur-
well, D. W. Stewart, K, P. Kammer. Twelve years design, lay-
out and construetion of boilers with New York Central R. R.
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Eleven years with Hart Steam Boiler Insp. and Ins. Co. as In-
spector, office engineer, Asst. chief inspector and chief inspec-
tor. Address: 519 Hibernia Bank Bldg., New Orleans.

Padel, William E. Local Affiliate Member. Endorsed by J.
P. Henderson, B. S. Nelson, C. C. Crawford. One year detail-
ing with J. H. Rapp Co., Pittsburgh, Pa. One year detailing
and checking with J. H. Hausser Engineer, Chicago. Three
and one-half years detailing and checking with Lukens Steel
Co., New Orleans. Seven and one-half years detailing and
checking with Jones & Laughlin Steel Corp. at Pittsburgh and
New Orleans. One and one-half years estimating and designing
with Lester F.. Alexander Co., New Orleans. Address: 1627
South Carrollton Avenue, New Orleans.

Pierson, James F. State Member. Endorsed by H. B. Hen-
derlite, N. E. Lant, W. H. Rhodes. Grad. of Centenary College,
B. S. 1936. Salesman 1925, 1926. Teaching 1926-27. 1927-28
L.S. U. Law School and La. Hwy. Comm. part time. 1929-date,
La. Hwy. Comm. Const engineer in charge of asphalt division.
Address: 937 Richland Avenue, Baton Rouge, Route No. 2.

Raynor, Leroy P. Local Member. Endorsed by Donald
Derickson, Frank Macdonald, A. M. Hill Twenty-five years
with U. S. Cioast and Geodetic Survey, engaged in topographie,
hydrographic and geodetic surveys in Alaska, Philippines and
coastal waters of the U. S. Present rank of Lt. Commander in
the Service. Inspector of the N. O. Field Station of the coast

“and geodetic survey. Address: Room 314, Customhouse, New
Orleans.

Sargent, Robert S. Member. Tndorsed by W. S. Rainville,
Jr., M. H. Bell, J. C. Baine, Jr. Transportation engineer, Miss.
Power and Light Co., Jackson, spring 1935-summer 1937. Elee.
engineer, Miss. Power & Light summer 1937-spring 1938. Di-
vision engineer Miss. P. & L. spring 1938-Aug. 1939. Research
Asst. New Orleans Public Service Aug. 1939-to date. Address:
6315 Delord Street, New Orleans.

The following have applied for reinstatement: Marcel E.
Crettet, Jr., 6112 Laurel Street, New Orleans, (Local Member).
Charles D. David, 1328 Toledano Street. (Loeal Member).
Laurence K. Nelson, 2602 Palmer Avenue. (Liocal Member).




PAPERS AND DISCUSSIONS

QUICK FREEZIN G, ITS ECON OMIC DEVELOPMENT AND
MOST RECENT DISCOVERIES
By W. R. Woolrich *

Quick frozen foods have acquired the respect and endorse-
ment of millions of American people, yet much of the class of
the produect that the public is accepting today as a superior
quick frozen food wil] be judged as inferior by the scale of
measurement that must be anticipated to be introduced within
another decade. This is not so much a eriticism of the present
product as it ig expectation of the projected development of
the recently acquired knowledge of the art and science of
quick freezing by several investigators.

Quick freezing is freezing at a rate sufficiently fast that
there is no apprecigble change in the physical or the chemical

Properties of the product throughout the entire cycle of freez-
ing and subsequent thawing,

The process of quick freezing tends to convert perishable
foodstuffs into imperishable products at the time they are har-
vested, slanghtered, picked, or caught, and maintains them in
this condition unti] they are delivered to the final consumer
and defrosted ready for cooking or consumption.

This process differs but little from that of sharp freezing,
yet most generally the results are a much superior product
upon defrosting. A brief discussion of the differences bhetween
quick freezing and sharp freezing may aid to distinguish be-
tween the two methods,

In the process of sharp freezing the element of time of
freezing is not highly important, The cold storage sharp freez-
€r room is generally kept at 0° F' to —20° P and freezes prod-
ucts to these temperatures in still air. Fish, canned eggs, bar-
reled berries and fruits in sugar sy

rup, butter, ice eream, cook-

* Dean of Engineering at University of Texas, Read before the Joint
Meeting of 1, |, S, and A, S, M. E. on April 8, 1940,
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ing compounds, cream and poultry are often processed in the
sharp freezing room, then transferred to the freezer storage
room to be held until needed.

The destructive action of slow freezing is of such a varying
nature that it has caused muech controversy and speculation.
The results obtained by quick freezing that -were impossible
with sharp freezing encouraged much conjecture and many pre-
mature decisions. These varying conclusions were generally
projected with limited research and without a knowledge of
all of the factors involved.

Up until 1932, each investigator had his own theory to ex-
plain the phenomena of quick freezing. Within the past eight
years however, there has been more tolerance between these
seientists and engineers with a result that distinet progress
has been made to coordinate the several theories.

The first theory proposed to explain the advantages of quick
freezing was the crystal growth theory of Birdseye and others.
In freezing either fruits, vegetables or meats, the size of the ice
crystals formed depends upon the length of time required for
the products to pass through the zone of maximum crystal for-
mation. It is known that approximately 75% of the water con-
tent of these products is frozen between the temperature of
31° and 23° . As the temperature is lowered below this zone
the remaining solution of the foodstuff freezes until the lower
extremity of the freezing range is reached. With some products
this temperature is below zero Fahrenheit. Until the tempera-
ture below the lowest point of this range is reached, oxidation
and discoloration will not be completely inhibited. Only when
all of the liquid is erystallized as ice is the deterioration re-
duced to a minimum.

The osmotic pressure theory was proposed by Petersen and
others to give an answer to some phenomena that could not be
explained by the crystal growth theory. Its relation to the
other factors is difficult to determine. Osmosis is the passage
of a solvent through a membrane from a dilute solution to a
more concentrated one. According to the simplest theory, the
solvent moves from a region where its escaping tendency is
large (its vapor pressure is high) into a region where its es-
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caping tendency is small. No known method of freezing is
quick enough to prevent entirely internal osmotic reactions.
However, the quicker the freezing, the less the osmotic reaction
progressing inwardly Just ahead of the ice-face. Slow freezing
was believed to permit sufficient passage of the solution to the

freezing cell from the less frozen adjacent cell to cause rupture
In progressive succession.

The colloidal action within the freezing cells required a
third explanation to the quick freezing phenomenon.

Plant tissue is composed of tiny cells, in and between which
are chemically complex colloidal solutions containing many
solutes. These cellg are relatively inelastic and freezing, even
though quick, does more or less break down the structure of
the cells. When fruits or vegetables are sharp frozen, complete
precipitation of the colloidal gel results, causing a separation
of the solids and liquids. Upon defrosting, considerable ‘‘leak-
age’’ oceurs leaving the produect dry and with an unnatural
flavor. When fruits or vegetables are quick frozen, coagula-
tion, instead of precipitation, of the gel oceurs. In coagulation
there is a stiffening of the semi-liquids contained in the cells,
and therefore there is less separation of liquids and solids, re-

taining to a much greater degree the original flavor and ap-
pearance,

Animal tissue is made up of minute cells which are filled
with a semi-liquid protein gel. This gel contains a large per-
centage of water in which are dissolved appreciable quantities
of such common salts ag sodium, caleium, potassium and mag-
nesium. Animal cells are relatively elastic in comparison with
plant cells. Water in these cells does not freeze homogene-
ously; instead, pure erystalline water ice begins to form as
SOOLL as 4 temperature of about 31° F hag been reached. The
removal of this water from the gel leaves it more concentrated
with a reduction in the freezing point. Tn quick frozen meats
coagulation oceurs so rapidly that only microscopie ice erystals
are formed and the tissues are not appreciably damaged.

There is much evidence today

that each of these theories
must be considered in expl

aining quick freezing. Tn dealing
with such a wide range of products as is met in the freezing
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of fruits, dairy products, vegetables, and meats all three factors
must be recognized. With some products the crystal formation
will have the most significance, with others the principal in-
fluencing factor in securing good results will be the osmotic
action, while in some instances the lack of reversibility of col-
loidal action is of paramount importance.

Methods of Quick Freezing
The many inventions of quick freezing can be classified into
five types of freezers:
1. Metal plate.
Air tunnel.
3. Atomized or fog spray.
4. Liquid immersion.

&

5. Dry ice pack.

The metal plate freezers appear in a variety of forms in-
cluding (1) stationary hollow refrigerated plate cabinet freez-
ers for meat, (2) refrigerated diving bell pans submerged in
caleium chloride brine, (3) double metal belt frosters arranged
to move the product in closed pans through a caleium chloride
tunnel, and (4) various forms of refrigerated single plate ma-
chines.

The air tunnel designs are nearly as numerous as the metal
plate. On account of the fact that air can be used without in-
troducing any taste or odor, and with great flexibility in blow-
ing it through the cooling coils and apparatus, air tunnels have
been very popular. The applications of air have ineluded (1)
refrigerated air and product passing through inclined re-
volving drums, (2) conveyors carrying the food through a
frigid air tunnel, and (3) metal food containers being pushed
through a cold air blast tunnel by the attendants as they pre-
pare and deliver each pan.

The atomized or fog spray system is used for freezing prod-
uets either exposed or in cartons. A typical installation in-
cludes a cabinet on the top and sides of which are pipes in
which is cireulated the refrigerating medium of a suitable tem-
perature and flavored to suit the packer. At intervals in the
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refrigeration pipes atomizers arve installed. The liquid is eol-
lected, refrigerated, filtered and recirculated by means of a
pump. The products to be frozen are placed on trays and the

atomized brine allowed to spray over them directly or in car-
tons.

The liquid immersion process proposed first nearly one hun-
dred years ago by Benjamin of England was discounted by
early American Investigators because of the handicap of pump-
ing highly viscous brines and syrups. Mechanically, it requires
the circulation of a continuous stream of the brine or syrup
solution past the product to be frozen and in direct contact
with it. But it also requires that means be provided to cool

the brine or Syrup, and herein has been one of the major de-
sign problems.

The experiences with many of the produets to be frozen
have indicated the desirability of obtaining very quick freezing
without the use of very low temperatures. The stability of the
solutes within the cells of these products is better when a freez
ing temperature Just below the freezing range is utilized. This
would indicate the great desirability of very rapid freezing
at not too low a temperature. Liquid immersion offers the fast-
est transfer of heat of any of the freezing processes for a given
temperature difference between refrigerant and produect.

In practice each individual piece of fruit, vegetable, fish, or
meat is immersed in a cireulating solution maintained at a tem-
perature of 4 to 7° F'. The freezing time of products taken from
the eold room at 35° and frozen to 7 to 8° F will vary from a
few seconds to ten minutes. For example, the freezing time
for individual peas is from 25 to 45 seconds and the freezing
time for sliced peaches is from seven to eight minutes,

The crystals formed by this process have been found to be
smaller than by other commercial forms of quick freezing with
bon dioxide direct contact freezers.
The quality of product frozen by the immersion process is gen-
erally superior to that frozen by the carbon dioxide direct con-
tact procedure becansge the low temperatures encountered with
carbon dioxide are avoided in the immersion method,

the possible exception of car
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The carbon dioxide or dry ice pack process consists of freez-
ing the packaged products or the individual pieces in dry ice.
With the possible sublimation temperatures of solid earbon di-
oxide of —107° F, the freezing of the product can be corres-
pondingly rapid. In a few locations within the United States
solid carbon dioxide is sufficiently cheap to permit competitive
operation of dry ice freezers with other methods, but generally
its use is confined to experimental quick freezing and in the
shipping of quick frozen and sharp frozen products.

The South’s Contribution
The historical development of quick freezing in the South
can be well divided into that work done prior to 1933, and the
work subsequent to that date.

The two centers at which the most work was done prior to
1933 were the Georgia Experiment Station at Experiment, Ga.,
and the Engineering Experiment Station of The University of
Tennessee at Knoxville. Director H. P. Stuckey and Dr. J. G.
Woodroof at the Georgia Experiment Station had made ex-
tensive studies on the quick freezing of figs and of peaches. It
is generally conceded today they tackled two of the most diffi-
cult of the common fruits to freeze from the standpoint of quick
freezing and subsequent defrosting. One commercial plant
was built in Georgia during this period by a successful peanut
processor who had been most successful in selling peanuts. He
quickly demonstrated his lack of comprehension of the sales
problem of frozen foods and likewise, he demonstrated the lim-
ited amount of knowledge that all vesearch men had at that
time of freezing peaches. The result was that he was forced
into bankruptey. Even today figs and peaches are two of the
most difficult foods to quick freeze with satsifactory results.

At the Tennessee Experiment Station the writer introduced
the quick freezing problem in 1927 by starting an investigation
of the latent heats of fruits, vegetables, dairy produets, and
meats. Up to this date, less than ten latent heat values of foods
had been determined and published by recognized research la-
boratories, By 1930, twenty-seven products had been investi-
gated by the writer in the Tennessee laboratory and the latent
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heat determined. These values were in turn rechecked by his
associates, Cooper, Scates, Smith and Tucker. The value of this
investigation was not only the establishing of the formula by
which other latent heats could be determined but the very na-
ture of the research lead the experimenters into a fundamental
understanding as to some of the factors involved in the success-
ful quick freezing of foods. These researches indicated defin-
itely the necessity to freeze products even more quickly than
Was customary in the existing commercial processes, and fur-
ther, that freezing at a temperature too far below the lowest
point of the freezing range would produce an inferior product.
The fact was established that quick freezing required not only
a very rapd transfer of heat from the product to be frozen
throughout the freezing range, but that the freezing should not
be continued at temperatures much below the freezing range.

Up to this time, 1933, in the commercial field of frozen foods,
the South had lagged most seriously. This was most unfortu-
nate because if there is one thing that certain sections of the
South ean produce better than most other areas of the United
States it is fresh fruits and vegetables. The Pacific Northwest
had a strong hold on the marketing of frozen cherries, raspber-
ries, strawberries, and other similar small fruit, and repeatedly
they were preempting the entire field of frozen fruits. Brokers
at the food consuming centers of St. Louis, Chicago, Cleveland,
Philadelphia, New York and Boston would shake their heads
negatively when mention was even made of the possibility of
quick frozen fruits originating from any place but the Pacific
Northwest.

In 1933, the University of Tennessee Engineering Experi-
ment Station and The Tennessee Valley Authority Division of
Agricultural Industries joined hands in a research program to
find a method of suceessfully freezing southern fruits and ber-
ries, so that they would be better than the competing product
offered from other areas. The next two years were spent by
Mr. R. Brooks Taylor, My, Mack Tucker, and the writer in in-
vestigating the many possibilities in developing equipment that
would produce a maximum transfer of heat from the foods to
be frozen by a method that could be made commercial, In 1935,
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several tons of Southern grown berries were frozen by an im-
mersion process developed by Taylor and Tucker in which ber-
ries were frozen in five to seven minutes at zero degrees Fahren-
heit in inverted sugar syrup. This inversion of the sugar had
been necessary in order to provide a syrup that would have
good liquid characteristics at zero F. temperature.

In this same year a third phase of this program was intro-
duced. The Agricultural Experiment Station of The Uni-
versity of Tennessee was prevailed upon to enter a new field
in extension service and put on the payroll a man who would
go into the national markets and open up channels of distri-
bution of processed agricultural products of the state. Mr.
Harry Carlton was selected for this service and spent many
months at the brokerage centers of the food industries of the
United States. This was a very fortunate selection of per-
sonnel and method of procedure. The Eastern consuming cen-
ters of the United States soon became conscious of a newly de-
veloped frozen product coming out of the South that was of
very high quality. Two years later those interested in the
frozen food industry of the South had the satisfaction of wit-
nessing Southern grown Blakemore, Missionary, and Klondyke
strawberries commanding on the Metropolitan market of New
York a two-cent premium over all other berries. Brokers
changed their attitude from that of negation to that of com-
plete reception on the idea of marketing the new Southern
product.

This development has naturally been furthered by the con-
tinued re-design and improvement of the immersion quick
freezing equipment. Today, you will find an established in-
dustry at Cleveland, Tennessee, that is producing a superior
product from Tennessee and Georgia, strawberries, Young-
berries, blackberries and peaches, and their product is recog-
nized as a premium fruit in the most exacting markets of the
nation.

At Experiment, Georgia, Dr. Woodroof has been engaged
during the past three years in determining and measuring the
relative value of the available commereial freezing methods on
Southern fruits and vegetables. Some of the results have been
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of great value in ex
to Southern foods.

His examination of the ice cryst

may be increased as much as five hundred times by slowing
down the rate of freezing, and in spinach and asparagus the
largest ice crystals may range up to one thousand times the size
of the cells of these two vegetables. The presence of such la%'ge
ice cerystals within the tissues produces an enormous crushing
pressure that ruptures and distorts the cells. Only when the
freezing is done quickly enou
masses as small as the individu
tive action be eliminated.

More than a dozen fruits and vegetables, when frozen by im-
mersion, indicated that it was possible, when the pieces were
small enough to freeze sufficiently rapid, to produce ice erys-
tals as small as those within individual cells. His studies indi-
cated that when freezing by immersion the heat transfer was
rapid enough and the subsequent ice crystals small enough to
result in less than one per cent cell rupture and as low as t\YO
per cent leakage upon defrosting with no immediate change in
color,

He found very little leakage and very little loss of strue-
ture was obtained when starchy products such as peas, corn
and lima beans were frozen. Due to the springiness of these
materials they had g capacity to release and reabsorb lar_ge
quantities of water without altering their structure. This in-
dicated definitely that rapid freezing is not nearly as important
in working with starchy products as it is with those that have a
lower starch content.

Dr. Woodroof’s rese:
patterns produce

panding the immersion process of freezing

al revealed that ice crystals

gh to produce small erystal
al plant cells can this destrue-

irches indicated that the ice crystal
d from the various fruits and vegetables were
much smaller when frozen by immersion at zero degrees ﬂlil‘ll
when frozen by air blast, metal plate, and in packages. I;I'“
experiences also indicated that freezing by direct contact with
solid carbon dioxide produced crystals as small as those 4‘)]"
tained by immersion freezing, but that the direct contact with
solid carbon dioxide produced a decided bleaching effect de-

stroying the natural colors much desired by the American con-
snmer,
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At The University of Texas, Mr. Luis Bartlett has been
working on a new technique in examining products frozen by
the different methods. He has also included in his researches
a study of the freezing ranges of different foodstuffs. He has
introduced the petrographic polarized light miecroscope to ob-
serve the formation of ice erystals at different temperatures and
rates of freezing.

His work is an attempt to eliminate the variation by thaw-
ing and drying of the slide sections as is necessary in working
with the standard microscope. To accomplish the desired re-
sults he freezes the material sections and examines it in the
frozen state, the entire procedure being conducted in a refri-
gerated room which may be held at any desired temperature.

The plain surface is prepared on the unfrozen sample. It is
then placed against a microscopic slide and frozen by any de-
sired method. The excess sample is then machined off In a
special fixture built in the machine shop.

In working with very juicy foods, the sample is first frozen,
and a surface planed down on the sample and this planed sur-
face cemented to the slide with diluted Canada balsam. ‘When
firmly fixed to the slide the surface is machined off as with
solid foods. The polarized microscope allows differentiation of
ice by means of interference colors. There has always been
much difficulty in recognizing the crystals of water ice from
other cell materials by the ordinary microscope. With the
polarized light microscope the contrast between the water
erystals and other materials is quite marked. While the polar-
ized microscope has been used extensively in geological work
this is probably the first time that it has been applied to the
examination fand identification of water erystals in sharp
freezer rooms, but the application and results have been most
gratifying.

Bartlett eliminates the variation caused by thawing and
drying of the specimen. He is able to preserve the ice pattern
of the frozen foodstuffs and examine the size of the ice masses
at temperatures to which they have been subjected. He is sue-
cessfully applying this method of procedure to meats, shrimp,
orange juice, vegetables, and solid fruits. In each case they
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give very desirable results and he has been able to obtain con-

siderable new information relative to freezing rates, action of
lce erystals, and freezing ranges.

Some Economic Factors of Quick Freezing Upon the South

As has been indicated, the development of a superior method
of quick freezing within the South has made it possible to place
on the American market g quality product that in previous
Years was considered impossible. Some of the effects of the
expansion of this Industry to the South might be of interest;
for example, Tennessee, North Carolina, Virginia, and Ken-
tucky normally produce one-fourth of America’s supply of
strawberries. On account of the similar latitudes of these four
states this entire crop is often placed on the American market
within a span of three weeks’ time. The impossibility of the
marketing centers of the United States absorbing such a large
quantity of highly perishable berries within such a short pe-
riod of time is very evident. Markets are glutted by such a
procedure, prices fall far below cost of production, and thous-
ands of erates of berries remain unpicked.

The disastrous effect of such a procedure was evident in
one major producing county where production fell from seven
hundred carloads per year to two hundred and fifty carloads
per year after an experience of receiving a retail average price
for the year of ninety-three cents per crate for prime berries.
When we consider that the grower paid twenty-five cents for
the crate, twenty-five cents for delivery charge, and twenty-
five cents for brokerage, it is not difficult to understand why
he was not willing to continue producing and picking a crate
of twenty-four quarts of berries for the sum of eighteen cents.

In this same area frozen herries were heing imported in
relatively large quantities from the Pacific Northwest eleven
months each year o supply the raw material needs of a jam
factory, The factory owner found that he could not afford to
preserve all of hig herrieg Over a one-month period for the en-
tire year’s needs, He, therefore, resorted to importing berries
over an eleven-month period when native berries were not
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available, and operated his plant at normal capacity even dur-
ing the local strawberry season.

The average price received by growers for berries going
into the quick freezing plants of America has been approxi-
mately $1.30 per crate and the grower has been permitted to
keep the crate. The emphasis of the quick freezing program
which originated in 1932 in the Southern area has encouraged
and attracted many companies to utilize Southern berries for
quick freezing. We can anticipate a steady expansion of quick
freezing as new equipment is developed to utilize the immersion
and other processes in Southern territory.

Within the fishing industry, quick freezing has much to
contribute. At the present time large quantities of Gulf fish
and shrimp go on the American market as a low quality product
due to the failure of the industry to preserve the product in the
fresh state exactly as they pull it out of the Gulf. Considerable
research is under way from Miami, Florida to Brownsville,
Texas, to develop a better technique for fish, shrimp, and oyster
freezing.

Especially in the field of shrimp freezing has The University
of Texas found a very interesting field. The shrimp industry
has but little history. The Food and Drug Division at Wash-
ington which regulates the Inter-State handling of shrimp has
only a limited amount of information on the keeping of shrimp.
This industry which has an annual value of a million and one-
half dollars on the Texas coast alone is developing a new con-
sciousness of its possibilities and of its wide field of application
throughout the United States.

Shrimp frozen within a few minutes after they have been
taken from the Gulf waters will keep almost indefinitely at
zero degrees temperature. There have been, however, mis-
takes by the industry, and at the present time at some cen-
ters of the United Staotes there are several thousands of pounds
of shrimp being held by food and drug authorities because they
are not in a satisfactory condition. Unfortunately, neither the
processor nor the food and drug inspectors know too much
about what constitutes unedible shrimp.
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The shrimp industry must realize that minutes are valuable
after the shrimp are pulled from the Gulf. When they are ex-
posed to atmospheric temperatures, some deterioration sets in
and the time of €xposure should be shortened to the very mini-
mum if they want to produce a high grade, quick frozen, prod-
uct to place on the American table.

It would not be well to close this discussion of the economie
features of quick freezing in the South without touching upon
the expansion possibilities of locker storage in our Southern
states. Locker storage consists of suitable freezer storage
plants preferably held at zero degrees Fahrenheit in which cab-
Inets or lockers are provided for rental to the residents of the
community for the preservation of their meats and perishable
fruits.

Within the past decade, approximately two thousand locker
plants have been installed in the United States. These are ren-
dering a frozen food service to upwards of three million people.

‘While probably one thousand of these plants have been un-
wisely financed and Promoted, yet we must recognize they are
filling a Vrey great need within the United States and certain
parts of Canada,

The refrigerated Iocker industry operated at or near zero
degrees Fahrenheit offers a real service to the farmer and to a
large number of thrifty urban families. It is estimated that
the average locker user in many areas saves upward of one
hundred dollars Per year on his household budget, although
he inereases his family per capita meat consumption by thirty
to fifty per cent. The greatest hazard to the industry is to be
found in plant owners selecting sites and equipment, and adopt-
ing rate schedules and practices that are not conducive to good
business practice, There are probably two hundred locations
in the Southern and Southwestern states where locker storage
plants would he 4 good investment and render a fair income
for an engineer with business ability, and each of these plants
would be a factor in improving the economy of the area served.
On the other hand, there are a thousand villages and centers
that would not benefit by a commereial type of locker storage
plant and any attempt to promote such an enterprise would be
a misfortune to hoth investor and community,
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Each locker plant is an ideal station as a depository of quick
frozen foods. Fully eighty per cent of the products stored in
the typical locker plant is meat. Vegetables and fruits have
been successfully quick frozen and stored in locker plants but
the local supply of fruits and vegetables for locker storage is
usually very difficult to schedule on a quick freezing processing
basis. Two definite approaches are being made in The Uni-
versity of Texas laboratories at the present time to develop
small adaptable low cost immersion freezers for locker storage
plants that can be used to take care of the varying types of
produce and fruits that normally the locker patron feels that
he would like to have frozen. Not until sufficient adaptable
equipment is made available can we recommend an extensive
expansion of quick freezing of fruits and vegetables for the
typical locker plant operator.

Refrigeration had its birth in the deep South and Southwest,
and still has much to contribute in the rehabilitation of many
rural and urban areas. Judicious and analytical examination
should be made of an area before too much sentiment is aroused
to promote and expand refrigeration facilities. Our community
service should be established on basiec investment prineiples
and over-zealous patriotic sentiment should not be permitted
to cloud the foresight and judgment of its citizens. This type
of community development should be vested in active, alert
business men who are interested in extending a service that will
do the most good to the most people. It is not a service that
would be promoted by outside dealers whose only interest is
volume of equipment sales.



THE NECESSITY FOR THE CHICAGO DIVERSION

(O£ 10,000 C. F. S., and How It Can Be Maintained With Equal Benefit
to All Other Legitimate Interests.)

GEORGE G. EARL *

Probably the best approach to the consideration of the
question of the Chicago Diversion is a brief historical review

of the circumstances which have brought about its existing
status.

This is given quite fully up to the end of 1924 in a report,
dated January 23rd, 1925, by a Board of Review of twenty-
eight members who were requested by the Chicago Sanitary
Districet to study every phase of this problem and report fully
any eonclusions or recommendations resulting from such study.

I am placing a copy of this report in the Society Library in
order that any one who desires to do so may follow through

the full technieal bases for their unantmous conclusions and
recommendations.

The membership of this Board is given on the first page of
this report; many of its members were men who were specialists
in the lines of engineering under consideration and whose repu-
tation stands very high in the profession.

Most briefly sketched historically :

In 1673 the French explorers Joliet and Marquette suggested
the plan of reopening Lake Michigan's prehistoric outlet by a
£hip eanal connecting it with the Illinois and Mississippi Rivers.

In 1808 the United States began the consideration of such a
canal and a number of resolutions were passed concerning if,
culminating in 1827 in 4 land grant to the State of Illinois au-
thorizing and directing its construction by said state.

The State of llinois (with a population of 157,000 in 1830),
authorized the construction of this canal in 1836 and in 1848;
after an expenditure of more than $(i,()OO,()OO, it was opened for
navigation, Its only source of water supply was by diversion

* Life Member, Louisiana Engineering Society, Presented before the
Soeiety on Mareh 11, 1940,
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from Lake Michigan, part by gravity flow from the Calumet
River and part by pumping from the Chicago River.

From 1861 on there were repeated recommendations for the
enlargement of this canal, many of them by United States engi-
neers.

The first sewers were built in Chicago in 1856 when its popu-
lation was about 80,000; mostly these sewers discharged into
the Chicago River; the water pumped into the canal from the
Chicago River removed some of the sewage, but not enough to
prevent the creation of very offensive conditions in the Chicago
River. .

In 1871 the canal was deepened to create a gravity diversion
of 700 cubic feet per second, but the rapid growth of the city
rendered this relief inadequate.

In 1897 a report by an engineering commission, composed of
Rudolph Hering, Samuel G. Artingstall and Benezette Williams
recommended the construction of a-drainage and navigation
canal with a capacity of 10,000 e. f. s. as sufficient to dilute the
sewage of future human population of 2,500,000 at a rate of 4
c. £. 5. per 1000 persons, and also sufficient to carry off the storm
water drainage of its tributary area without any more flushing
of the Chicago River sewage back into Lake Michigan.

At the date of this report Chicago’s population was around
800,000 and its annual typhoid fever death rate was ranging
around 79 per 100,000 (average from 1883 to 1892 inclusive).
This frichtful typhoid fever death rate was due mainly to sew-
age pollution of Chicago’s water supply, and this pollution of
Lake Michigan, which is the only possible source for a water sup-
ply for the Chicago center of population and industry, was
brought about by the discharge of sewage either directly into the
lake or into the sluggish Chieago River, where it deposited dur-
ing dry weather and from which it was flushed out into Lake
Michigan by every considerable storm.

An average of 739 deaths a year plus many times that num-
ber of serious illnesses from typhoid, plus a stinking river within
its own boundaries, plus a stinking and utterly inadequate state
water way conneeting with the Tllinois River at Utica, were con-
sidered sufficient cause by the City of Chicago and the State of
Illinois to warrant the adoption and execution of this great
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drainage and navigation canal as proposed in the 1887 report
above outlined—so, in 1899, the Chicago Sanitary District was
authorized by the State of Illinois to build a eanal to carry 10,000
e. . s. with a minimum bottom width of 160 feet, from the Chi-
cago River to Lockport (28 miles)
construetion in 1892.

and work was started on its

No one seems to have had any doubt at this time as to the
vight of the State of Illinois and the Sanitary District of Chicago
to make any necessary diversion of water from Lake Michigan,
or as to the approval of this enterprise by the United States.
With proper cooperation and encouragement by the United
States, an adequate nine-foot waterway to the gulf could eas'ily
have been in full operation by 1910. Chicago was spending
$100,000,000 for its most costly link; the State of Illinois was
committed to the expenditure of $20,000,000 for its extension to
Utica, IIl,, where it entered the Illinois River, and, with a con-
tinuous flow of 10,000 e. £. s. a 9-foot navigable depth through
the Illinois River only required the removal of several obsolet.e
locks and dams between Utica and Grafton, where the Illil.IOIS
River enters the Mississippi River. On the Mississippi River
itself additional flow of 10,000 c. £. s. of relatively clear water
irom the Illinois River was of vital importance in increasing low
water depth and maintaining proper navigable conditions from
Grafton to Memphis, :

The Chicago River however was under the jurisdietion of
the Secretary of War and when, in 1896, Chicago asked his per-
mission to widen and deepen its south braneh so that it woulld
have a capacity to pass 5000 c. £, s. at o one and one-quarter mile
per hour velocity, he approved of the enlargement with the p.l'("
viso that said approval should not be interpreted as authorizing
Chieago to introduce any eurrent into said river.

Again in 1899 when Chi
the gates of the main canal
the main Chicago River

cago applied for permission to e
and reverse the direction of flow (31
» the Seerctary of War gave the permit
e right to either close or modify the dis-
charge to any extent as may he demanded hy navigation or prop-
erty interests along the Chicago River., This permit further
stated the intention of the Seeretary of War to submit the (ques-

with a reservation of th
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tions connected with this diversion to Congress for consideration
and final action.

At this time nagivation interests and the existence of any cur-
rent in the Chicago River were the excuse for withholding the
full diversion and the Secretary of War finally settled down to
a permit limit of an average of 4167 c. f. s. measured at Lock-
port, which held from March 31st, 1903, until after 1924.

Chicago, after a few years of experience of trying to maintain
the average discharge at Lockport to mearly this limit, found
that deposits of sewage were being formed everywhere in the
drainage canal system and that the amount of dilution was not
nearly enough to prevent most offensive conditions. Then, too,
Chicago and her industries continued to grow and neglected to
undertake steps toward sewage purification until long after the
9 500,000 human population equivalent of sewage was exceeded.

With an average of 10,000 c. f. s. continuous diversion, start-
ed in 1900, deposits would have been prevented for the most
part, and there would have been adequate dilution to prevent
objectionable conditions—until around 1913—so sewage purifica-
tion, if progressively undertaken a little before 1913, could have
maintained satifactory conditions with the full diversion always
continued.

Instead of permitting the full diversion and insisting that
Chicago make it effective by proper steps, as they became neces-
sary, in sewage purification, the United States joined with the
Great Lakes States in seeking an injunction against the Chicago
diversion. Chicago used only an annual average of from 2900 to
5116 c. £. s. from 1900 to 1907, then less than 7000 c. £. s. from
1908 to 1912, then an increasing amount reaching an annual
average of 9465 c. £. s. in 1924 as one after another of its inter-
ceptors were brought into operation.

In 1910 a treaty with Canada as to the amount of water to
be used for power at Niagara by the United States and Canada,
as approved by the United States Senate, agreed upon 36,000
e. f. s. for Canada and only 20,000 c. f. s. for the United States
beeause Seeretary of State Root said the United States was using
10,000 ¢. f. s. at Chicago. This, while the permit of the Seere-
tary of War was limited to 4167 e. £. s, and the actual use by
Chicago was only 6833 c. . s. in 1910. Secretary Root refused
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to permit any mention of the question of the use of Lake Michi-
gan water in this treaty, holding th

wholly United States water shed
cretion of the United States.

The actual origin of the water on the whole Great Lakes
water shed is about 60 per cent United States and 40 per cent
Canadian, but assuming the continuous diversion of 10,000 e. £. s,
at Chicago this treaty gave Canada 55 per cent and the United
States only 45 ber cent. So the Secretary of State and the
United States Senate paid a very high price for something which
the Secretary of War refused to permit.

With the continuous deepening of the outlet from Lake Huron
without any effort to compensate for its increasing discharging
capacity, there has been and under the same policy must con-
tinue to be progressive general lowering of the levels of Lakes
Alichigan and Huron; around two feet of such lowering effect oc-
curred prior to 1891, years before the Chicago diversion was
started, but the enemies of the diversion in the Great Lake States
seized upon this issue and shouted ‘“Water Thief’’ and ‘‘Drain-
ing the Lakes’’ ang brought “‘Liake Levels’’
with a violent propag
leading character.

No one who hag given any fair study or consideration to this
question will dispute the conclusion of the report made under a
joint resolution of Congress by Col. J. G. Warren, after two
Years of thorough investigation of this subject.

According to this report, the effect of a reduction of 7000
¢. f. 5. as now required, would result in an increase of about one-
third of a foot in the levels of the lakes helow Superior. Inci-
dentally, Col. Warren in this report recommended that the Sani-
tary Distriet of Chicago “‘be permitted to divert from ILake
Michigan and its tributaries a total quantity of water not exceed-
ing at any time a flow of 10,000 c. £. 5.7 But the Secretary of
War and the Chief of the Army Engineers reported to Congress
against this recommendation,

As long
could be he
possible
way.

at this use of water from a
and lake was entirely at the dis-

into this question
anda campaign of the most false and mis-

as the amount and duration of the Chicago diversion
Id in doubt so long (its enemies believed) it would be
to prevent the development of any Lakes to Gulf ‘Water-

E e
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However, somehow Col. W. V. Judson was directed to make a
study of a 9-foot waterway on the Illinois River and reported
in 1921 to the effect that ‘‘For a 9.foot channel, with an incre-
ment of 4167 c. f. s., the cost, either with dams retained or re-
moved, appears almost prohibitive, and the probability that Con-
gress will limit the increment to 4167 c. f. s. is, in my opinion,
<o remote that this hypothesis may be left out of consideration.”’
Should Congress place the amount of water to be withdrawn
from Lake Michigan at 10,000 e. f. s., which I deem probable,
and under proper conditions advisable, that increment would in-
crease the depth to 9 feet ‘‘with all dams removed.”’

This report seems to have been entirely ignored by the Sec-
retary of War who was too busy trying to save one-third of a
foot of Lalke level lowering effect to bother about such questions;
in fact he was so very enthusiastic that he even jenored an offer
made by Chicago in 1918 to pay the cost of compensative works
fo be designed and built by the United States to overcome any
lowering effect at all, which was, and still is, easily practicable at
an insignificant cost.

The lower lake levels fell, the better the argument against
the diversion if only the fallacy that these two had any relation
to one another could be maintained.

Lake levels at any given point fluctuate rapidly with wind
and barometric pressure, through a foot or two, and even in ex-
treme cases, to a difference of level of 12 feet or more on the same
lake. So, single readings mean nothing; average monthly eleva-
tions, however, taken by the United States Engineers, are a Ie-
Jiable index and, in the following, only such monthly averages
are alluded to.

Monthly average lake levels of record from 1838 to 1938 have
fluctuated through a range of 5.3 feet on Superior, 7.3 feet on
Huron and Michigan, 5.5 feet on Erie and 6.2 feet on Ontario—
an average of 6.3 feet for the five lakes.

Regulation at the outlet of Lake Superior has been in effect
since 1916 but it was permitted to fall to an all time low level in
1926 when Lakes Michigan, Huron and Erie also attained their
minimum to that date, leaving Ontario only with a higher mini-
mum than that attained prior to 1900. Something just had to
be done about Ontario, so on the next eyele, regulation of the out-
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let from Superior was so used as to have just as much water in it
at the end of the next long dry eycle as it had at its beginning,
Nothing was taken from its storage, and so record low waters
Were produced around 1934 on both Erie and Ontario.

The combined genius of Canada and the United States has
thus since 1916 given a record performance on how not to use
water resources for the best good of all of our people.  They
have permitteq Superior to flne
level of three and one-half feet and the other lakes through a dif-
ference of level averaging 5.2 with Superior falling 2 feet and
the other lakes an average of 3.6 below the minimum levels which
could easily be maintained by the regulation of the output from
lake to lake and the filling during wet cycles and regulated dis-
charge during dry eyeles of the 145 million acre feet of storage
volume contained within 2 two and a half foot fluctuation of

levels on the vast area of the Great Lakes, without any reduction
of the necessary 10,000 e. f. s, diversion at Chicago.

Obviously if the long time average output from the Great
Lakes is around 246,000 c. f. s. and we allow water to escape at
2 rate vastly in excess of this long time average supply before
the lake levelg have reached even the minimum level desired.
and at higher ang higher rates before the maximum desired
storage volume is filled and still at rates above the long time
average until it ig emptied, we must expect the rapid lowering of
levels and reduetion of minimum output rate which are the in-
evitable result of this procedure at each recurring dry cyele.

Eighty-five Per cent of the useful sto ‘age volume of the
Great Lakes between desirable high and low water limits, is
above the outlet of Lake Huron and it is the constantly increas-
ing discharging capacity of this outlet which js responsible,
mainly, for decreasing ma
levels on Lakes Michigan

tuate through a difference of

ximum and minimum and average
and Huron and for more violent fluctu-
ations of level with lower minimum levels on Erie and Ontario.

The addition of a set of very low lift locks at the outlet of
Lake Huron wil] permit of the regulation of its output. Regula-
tion works already exist at the outlet of Superior. The last draft
of the treaty prepared for the St, Lawrence sea way calls for

regulation of the flow approaching Niagara and at the outlet of
Ontario,
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Such regulation works operated to fill and use the useful stor-
age volume between any most desirable maximum and minimum
elevations through a one and one-half foot fluctnation of levels
on Lake Erie and a two and one-half foot fluctuation on the
other lakes can cuarantee any most desirable maximum and mini-
mum lake levels, supply a 10,000 c. f. s. (or more if needed) di-
vision at Chicago and add one-third or more to the minimum out-
put rates of record from Ontario.

It has been said that ‘‘Navigation will never stand for a
lock’® at the outlet of Lake Huron and Chicago ’s offer (made on
the recommendation of the Board of Review in 1925) to bear its
share of the cost of such regulation works was ignored by the
United States.

The Seeretary of War and the Great Lakes states continued
their court fight against the diversion. The propaganda cam-
paign which attributed lower and lower lake levels to the di-
version was intensified.

Why navigation, which is supposed to desire a sea way with
seventeen sets of locks between Montreal and Duluth with lifts
of from twelve to forty-eight feet, cannot stand for one addi-
tional set of locks (which probably could be by-passed much of
the time) with a lift of always less than four feet in order to
prevent the objectionable low lake levels which were supposed to
be so harmful to it, will be hard to explain.

It is still harder to see why, to avoid this one lock, Lakes to
Gulf navigation should be penalized by seve al otherwise un-
necessary locks at Chicago and below Utica on the Illinois River
and the lack of any essential inerement of flow necessary to main-
tain decent sanitary conditions for 160 miles from Chicago to
Peoria, to maintain reliable 9 feet open navigable depth from
Utica south, and even to assist in preventing salt water intrusion
harmful to water supplies for industrial or domestic uses during
extreme low water conditions in the lower Mississippi River.

There is no doubt but that the United States well knows what
lake output regulations can do. The St. Lawrence sea way and
power report to the United States Senate discussing the power
question bemoans ice obstructions which reduce the winter out-
put from Take Ontario, when the power load will be greatest,
says the proposed navigation improvements on the St. Lawrence
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will overcome some of this diffieulty (forgets to say that more
winter output, when there is no navigation, means less flow dur-
ing the nagivation season under any possible condition) and adds
that, in the future, Regulations, “‘in the interest of navigation,”
might increase the minimum winter output rate to 200,000 c. f. s.
This can only mean, in the interest of navigation on the lakes
and lake levels, since by no stretch of the imagination is it possi-

ble for a winter output increase from Lake Ontario to do any-
thing but decrease the seven months’ navig

ation season output
to the St. Lawrence.

The conflicting navigation and power interests on the St.
Lawrence can have a vastly increased minimum average annual
output by proper regulation without any reduction of any de-
sirable diversion at Chicago. Flows in excess of this annual mini-
mum average would be mandatory to prevent higher lake levels
than desired or could be permitted for a definite navigation sea-
son if compensated for by a lesser winter output.

At the inception of the Chicago diversion project St. Louis
brought an injunction suit to prevent the discharge of this di-
version and Chicago’s sewage into the Illinois River watershed.
In 1906 the United States court disposed of this injunction say-
ing that the State of Illinois brought Chicago into the Missis-
sippi watershed pursuant to acts of Congress of 1822 and 1827.

Decisions of the United States Supreme Court in 1925 and
1930 merely upheld the authority of the Secretary of War, in the
absence of any action by Congress or authorization for a Lakes
to Gulf Waterway by Congress. The injunction of 1925 was is-
sued ““without prejudice to any permit that may be issued by the
Secretary of War according to law’’ and the Secretary then is-
sued a temporary permit for g far larger amount of diversion
than ever before.

The final decision of the United States Court of 1930 set a
decreasing limit to the diversion with ‘“‘an average of 1500 ¢. f. s.
plus domestic pumpage’’ to take effect after 1938 (““unless suffi-
cient cause 1o the contrary is shown.’”)

It is the ““ 1500 ¢. f. 5. plus domestic pumpage’’ which the last
draft of the St. Lawrence Seaway treaty would fix without any
recourse as the only diversion ever to be permitted from the
Great Lakes watershed,
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It was shortly after the decision of 1930 that Congress au-
thorized the taking over and completion of the Illinois State
water way, and the undertaking of the improvement of the
Jllinois River to provide a 9-foot waterway to the Mississippi
River, including the limitation that this authorization should
not inelude any authorization for any diversion from Lake Mich-
igan.

So at last a Lake to Gulf waterway was authorized, but with
a decreasing diversion limited to an average of 1500 c. f. s. plus
domestic pumpage after 1938 (unless sufficient cause to the con-
trary is shown) which means that during dry weather Chicago’s
purified sewage-—plus or minus whatever margin remains after
the storm water drainage of the Chicago center has been ac-
counted for, will be available to aid low water navigation say
2000 c. f. s. (more or less) three-quarters or more of which is
Chicago’s 70 per cent (more or less) purified sewage.

New Orleans and other cities en route celebrated the opening
of this so called waterway for use in 1933.

At a hearing in Congress in the winter of 1938 ‘on the Par-
son’s bill, which would authorize an average of 5,000 c. f. s.
withdrawal of lake water to aid navigation, General Ashburn,
then the head of the United States Barge Line Service, and Mr.
Ingersoll, the head of a large privately owned barge line using
this waterway from Cairo to Chicago, both testified as to the
need of this additional water to maintain a 9-foot waterway
and as to numerous groundings of underloaded barges at low
water seasons.

As to the sanitary condition, even with an average of a
5,000 e. f. s. plus domestic pumpage, then in effect, Mr. Ingersoll
said the conditions from Peoria to Chicago were awful, that his
crews had to wear rubber gloves and to have the strongest disin-
fectant at hand to prevent loathsome infections if any one
touched this water, especially if with an abrasion. Mr. Ingersoll
gaid, ‘‘If the diversion is reduced to 1,500 e. f. s. after 1938, you
will have the most ungodly stinking mess of sewage from Chicago
to Peoria (160 miles) that you could find anywhere in the
United States.”’

Gen. Ashburn, who listened to Mr. Ingersoll’s testimony, fol-
Jowed him on the witness stand and disposed of the question of
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the sanitary condition of this waterway by saying that he was
in full agreement with Mr. Ingersoll’s testimony in this connee-
tion and urged the necessity for the full 10,000 e. f. s. diversion
to maintain 9-foot navigable depth all the way to Cairo, Il

It is universal experience that slack water systems receiving
organic wastes where there is not enough low water flow to
maintain said wastes in suspension and moving, and to provide
enough dissolved oxygen to prevent their septic decomposition,
accumulate deposits and become unfit for use, and one of the
objects to be attained by storage reservoirs in many cases is the
supplying of enough low water flow to prevent this condition
from arising.

““Purified’’ sewage still carries a large oxygen demand de-
pending upon the percentage of purification attained. If the
dry weather sewage of the Chicago center representing an equiv-
alent population of over six million (including industrial wastes)
is all 70 per cent purified, it would still call for a dilution at
least as great as would be required for an equivalent population
of 1,800,000 without purification. Since storm flows carry
great quantities of entirely unpurified sewage from which, with-
out the full diversion constantly in effect, the organic wastes
are deposited wherever they happen to be when the current slack-
ens and since these same conditions apply to the wastes from
other industrial cities on the Illinois River where large quanti-
lies of water are required from it for industrial uses and where
Hquid, human and industrial wastes have no other possible out-
let, it is very clear that nothing less than the full diversion con-
templated and recommended by the Hering Commission in 1887
will suffice to create tolerable conditions in the series of pools
which now exist all the way from Chicago to Alton on the Mis-
sissippi River.

The expenditures which have heen made in unnecessary locks,
dams, ete., below Utica to force a reduction of the diversion and
zain a nominal lifting of lake levels of one-third of a foot (which
no one will ever recognize) if applied to regulation of the output
flow from Lake Huron eould liave eliminated all questions as
to lake levels without any reduction of the diversion and given a
decent and effective Lake to Gulf waterway.,
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The average annual output from the American Lake Michi-
gan is over 50,000 c. f. s. Ior the Great Liake States or Canada,
and especially New York State, to claim that every drop of water
which naturally drains toward Lake Michigan must find its
natural outlet through the St. Lawrence is preposterous.

(Canada proposes to bring additional water into the Greal
Lakes system and hold it for its own exclusive use. How about
the other watersheds which she is robbing? New York City,
after years of litigation, 1is impounding Delaware River water
for a very large addition to her water supply. Should not this
water belong for power navigation and water supply to New
Jersey, Pennsylvania and Delaware ?

Colorado is holding out a large amount of Colorado River
water and sending it across the Continental Divide through a
tunnel for water supply and irrigation on an entirely different
watershed.

Then, at Boulder Dam, 14 million acre feet of useful storage
is to provide power and water supply and irrigation mostly to
Southern California, which state contributes no part of the water
impounded by said dam, but the Colorado River naturally dis-
charges through Mexico into the Gulf of California. Why has
not Mexico as much right as Canada or New York State to in-
sist that all of the water shall find s natural outlet?

The expenditure of millions on millions of dollars all over
the United States to create a few thousand or a few millions acre
feet of useful storage of water in very costly artificial reservoirs
may be justifiable in most instances, but one thing we should re-
member, many of these artificial reesrvoirs will fill up more or
less rapidly with deposits; they are in that semse natural re-
sources which are being used up.

Large natural lakes for such fuctuation of level as is toler-
able or desirable in them can have their discharge regulated and
give out their stored volume at an infinitely lower first eost and
such use of such natural lakes neither starts nor accelerates the
process of filling up with sediment which of course is always
more or less in effect in all reservoirs or lakes.

There is probably no other spot on carth where so muech
storage can be filled and used at so low a first cost per million
acre feet or to so great an advantage to so many people as this




166 Proceedings of the Louisiana Engwneering Society

145 million acre feet on these Great Lakes between desirable
maximum and minimum levels (only about half of their natural

fluctuation as of record between 1929 and 1934 for the lakes be-
low Superior.)

The last draft for the proposed St. Lawrence Seaway and
Power Treaty disclaimed any impairment or infringement of
United States sovereignty over Lake Michigan, but ‘‘because
of the great interest of the high contracting parties in the preser-
vation of the levels of the Great Lakes System,’’ it agreed that
no other diversion shall ever be made from the Great Lakes
watershed (including Lake Michigan) and that the Chicago di-
version after 1938 shall be reduced to 1,500 e. f. s. plus domestic

pumpage, claiming (falsely) that this is in accord with a United
States Supreme Court decision.

The United States Supreme Court decision was not a final
decision but merely a limitation in support of the authority of
the Secretary of War, in the absence of any authorization by
Congress for a greater diversion or for a Lakes to Gulf water-

way and was itself limited by the clause ‘“unless sufficient cause
1o the contrary is shown.”’

The treaty is intended to indicate to the people that the mat-
ter had been finally settled by the court and that the reduction of
7,000 c. £ s. in the Chicago diversion would be a complete cure
for all lake level troubles. Its authors, and all informed persons,
well know that this reduction in the Chicago diversion, under
present discharge conditions, can only make one-third of a foot
inerease of lake levels, which have fluctuated through an aver-
age range of over five feet on the four lakes below Superior since
1924 ; that this fluctuation is twice as great as is desirable, and
that the minimum levels attained on all of these lakes were at
least two feet and probably three and one-half feet lower than a
desirable minimum. '

The treaty gives no limit, high or low, or range through
which the International Commission may cause or permit Lake
levels to fluctuate, but agrees that the output from Ontaria, i. e,
from the whole Great Lake System, shall be regulated so that
cxisting levels at Montreal shall be maintained regardless of
dredging and enlargement of channel below Montreal.
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The maintenance of such levels at Montreal is impossible un-
Jess compensating works (not stipulated in the treaty) are pro-
vided in the lower portion of the St. Lawrence River. The deep-
ening of the outlet of Huron called for by this treaty and addi-
tional channels permitted by the treaty can easly cause far lower
minimum lake levels than those of record, unless compensation
or reculation works are provided at this point. The United
States or Canada, or both, have refused to provide, or permit
cither. even when Chicago offered to bear all of the cost of com-
pensating works in 1918, or its share of the cost of regulation
works in 1925. Obviously the ‘‘great interest in the mainten-
ance of the levels of the Great Lakes Systems’” by the two gov-
ernments which have this record behind them means nothing as
to lake levels when it promises an impossibility as to maintaining
existing levels at Montreal, and makes no promise at all as to any
limitation upon future fluctuation of levels on any of the lakes,
proposes the reduction of necessary diversion by 7,000 c. f. s. with
a one-third of a foot possible plus, and the deepening of the out-
let of Huron with a very much larger possible minus, to cure a
three and one-third foot (or even a two-foot) minus in minimum
lake levels of recent record.

The people of the Interior have helped to pay for Great Lakes
and Seaboard and Panama Canal and all other river and harbor
improvements which as a whole have been operated mainly to
their detriment—yhile they have had to pay exhorbitant and ever
increasing railroad freight rates whieh, in part because of their
exhorbitance, have aggregated less and less until the railroads
were as badly off as the people in the areas which they served.

The saving in transportation costs which can be effected by
properly organized barge fleet transportation, including common
carrier service on our inland waterways, constitutes one of the
main hopes for the great interior of our country to progress in
such industrial development as is essential for the ereation of a
home market for our products and an opportunity for local em-
ployment for our people.

The St. Lawrence Seaway and Power Report to the United
States Senate speaks of a large area of the United States and
percentage of its population as a ‘‘St. Lawrence tributary area,”’
and the dominating interests in the Great Lakes states have con-
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sidered most of the interior and the South in this light, and by
ene means or another had managed exploitation by 1929 to a
point where there was no purchasing power left to support their
cast industries or debt paying ability to se
ments in these ““Tributary’’ areas.

The forty-four-vear fight against the full necessary Chicago
diversion has been made and is still persisted in, solely to pre-

vent the development of effective inland water transportation
and competitive local industry.

rvice their invest-

All Secretaries of War and the dominating majorities in
Congress seem to have felt it best to concentrate industry and
power on the Great Lakes and Sea Boards, and this concentra-
tion has taken a larger and larger share of a lesser and lesser

earning power from these tributary populations until there was
nothing more worth taking.

The only hope for general prosperity lies, not in such ex-
ploitation, but in cooperation. We must obtain the widest pos-
sible dispersal of small industries, home owned and operated
with the full utilization and conservation of our natural re-
sources everywhere and the most economieal transportation for
the interchange of the products of both farm and factory and,

especially for our water resources, their utilization for the great-
est good of all of our people.

Discussion
By JouN KLORER-*

Mr. President and Members :

Mr. Earl has addressed you on the desirability as well as
the necessity for a diversion of 10,000 cubic feet per second of
water from Lake Michigan into the Illinois Waterway.

Mr. Earl is well informed on the subject he discusses. For
the information of the younger members of the Society, it
should be told that he was a ‘member of a committee of 28
engineers appointed in 1925 to make a study of the lowering
of lake levels in the Great Lakes, and to submit a plan of
remedial measures. I wish to say something about that com-
mittee, because while Mr, Earl has told you he has placed a

* Life Member, Louisiana Engineering Society,
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copy of the Report in the Library of the Society, you may not
have the opportunity or time to look it over. On that commit-
tee were some of the most eminent men in the profession. You
will recall their names as being those of leaders in engineering
thought and accomplishments. They included John R. Free-
man, Carl Grunsky, Harrison Eddy, Arthur E. Morgan, Morris
Knowles, George Fuller, and others not so universally known,
perhaps, but all capable men. All sections of the country were
represented in the personnel of this committee. The Great
Lakes were represented by 11 men of this committee.

It is doubtful if ever there was assembled a more repre-
sentative or talented group of engineers to make a study of an
engineering problem which appeared to be highly controver-
sial at the time due to misleading propaganda, and which
problem was pressing for a correct, honest, and intelligent so-
lution.

Navigation interests on the Great Lakes and those on the
Mississippi River and its tributaries were involved ; sanitation
interests in Chicago, and in some of the down-stream cities on
the Tllinois River and the Mississippi River were involved; hy-
dro-electric generating companies on the Niagara river were
involved. The preservation of the scenic value of Niagara
Falls was involved.

This fact-finding committee, after an exhaustive study, and
after due delibetration, submitted its report. One of the im-
pressive features of this report, aside from its technical value,
was the fact that it was unanimous in its conclusions. Not one
of these twenty-eight engineers availed himself of the privilege
of submitting a minority report on any of the various phases
considered.

In so far as the lowering of lake levels of Lake Michigan
was concerned, which was blamed on the Chicago Diversion,
the committee reported that several factors were responsible
for this and stated that the greatest factor was the variation
from year to year in the natural climatic conditions chiefly
rainfall and evaporation, and was not due to the diversion of
water from Lake Michigan, the lowering effect of which was
negligible, not exceeding five inches in twenty-five years.
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The committee recommended control works at the outlets
of Lakes Erie and Huron, supplementing the existing works of
that character at the outlet of Lake Superior, and which were
within practical and justifiable limits of cost, and would add
two feet or more to the minimum depth then available in the
Great Lakes harbors and channels.

The report of the committee stated:

““Control works are necessary for the best utilization of the
lakes for navigation, power and scenic effect, regardless of
whether or not diversions are made for the Chicago, the
Welland, or the Erie Canals. They could maintain the levels
as high with the diversions continued as with them stopped;
and their cost would be but slightly affected by the diversion
of 10,000 cu. ft. per second at Chicago.”’ And, as was pointed
out by Mr. Earl in his statement, even the 10,000 cu. ft. diver-
sion could be inereased without causing any unfavorable con-
ditions to the other interests.

The recommendations of this committee are as logical and
as engineeringly correct today as they were in 1925. They have
never been assailed or questioned by any reputable engineer-
ing authority. Yet, it seems impossible to have them put into
effect. If they had been, or if they were even now carried out,
there would be a much improved condition as regards sanita-
tion in Chicago and vicinity; there would be better naviga-
tion conditions between Cairo, Ill., and Chicago, via the Mis-
sissippi River; there would be a more dependable and more
uniform flow for Niagara Falls, and for the power interests on
the Niagara River.

It is a sad commentary on our civilization that primitive,
shall T say, savage, emotions stand in the way of the accom-
plishment of a great enterprise for the common good of the
country as a whole. We see jealousy on the part of the Great
Lakes Navigation interests manifested towards the develop-
ment of a Lakes to the Gulf Waterway, which is a project of
great potential value to the Mississippi Valley; we see envy
on the part of the municipalities on the Great Lalkes shown to-
ward the ascendancy of Chicago to the place of leadership,
and an opposition towards anything that might make for a
greater Chicago. We see greed on the part of the power in-
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terests for the utilization of every possible cubic foot of Great
Lakes water to turn the turbines in the hydro-electric plants
on the Niagara River. We see waste, legalized, enforced, offi-
cial waste of public funds.

The United States engineer who in 1933 prepared the plans
for a nine-foot channel 300 feet wide for the Illinois River be-
low Lockport was directed to so plan the project ‘“‘as to require
the smallest flow of water with which the said project can be
practically accomplished in the development of a commercially
useful waterway and within the limitation of the quantity of
diversion as stipulated by the United States Supreme Court
degree of 1930, viz., 1,500 cubic feet per second plus domestie
pumpage.”’ Those were his orders. Being a soldier as well as
an engineer, the orders of his superiors were carried out.

It mattered not in this instance that the estimated cost of
such channel improvement utilizing a diversion of 1,500 second
feet and with necessary locks amounted to 12 million dollars;
while, on the other hand, the cost of an equivalent channel util-
izing 9,000 second feet diversion and requiring no locks was
only two and one-half million dollars. The difference in these
two estimated costs for channel improvement was more than
sufficient to pay for the regulatory control works at the outlet of
Lake Huron that would have provided two (2) additional feet,
or more, to lake levels. And the irony of it is that this expendi-
ture was made in the attempt to recapture the 5" lowering of
lake levels attributed to the Chicago Diversion by throttling it
down to 1,500 cubic feet per second. Moreover, the estimated
cost of maintenance an doperations for the 1,500 second feet di-
version plan was $100,000 per year more than for the 9,000 sec-
ond feet diversion plan.

In the consideration of these respective plans, tell me, what
had become of the cornerstone principle so uniformly and con-
sistently applied in the making of recommendations by the
United States Engineer Department, namely, ¢‘economical justi-
fication for the expenditure.’’

That 10,000 second feet of diversion would have done more
than dilute the sewage effluent of Chicago. It would have added
one-fourth to the low water flow of the Mississippi at St. Louis.
It would have added one-seventh to the low water flow of the
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Mississippi River at Cairo. These added flows would have fa-
cilitated and no doubt permitted uninterrupted movement of
the barge traffic from the Mississippi River to Chicago, and
would have obviated the numerous groundings of barges that
were loaded to less than economical carrying capacity which was
referred to by Mr. Earl, and testified to by Gen. Ashburn and
others before the Congressional Committee.

What is there to do under the circumstances? No encourage-
ment is offered by way of Congressional enactment. Two years
ago, Mississippi Valley interests and Chicago interests endeav-
ored to have Congress pass a bill authorizing the withdrawal of
5,000 second feet from Lake Michigan. This was the Parson’s
Bill. Hearings were conducted before the Rivers and Harbors
Committee of the House. Representatives from the Valley con-
sidered they had made a good case. But the bill was not even
reported out of the committee, of which Mr. Parsons himself
was a member.

As T see it, the only hope for a greater diversion from Lake
Michigan will come as a result of intolerable sanitary conditions
in the Illinois Waterway Systém that bids fair to become pro-
gressivly worse as time goes on. ‘When the nuisance has reached
the limit of human endurance, the 1,500 second feet limitation
Supreme Court decree will be thrown to the winds and a men-
acing condition to the health of a populous area will be cor-
rected. I believe this is the unexpressed view and hope of the
United States engineers who have had charge of the Illinois
Waterway Improvement.

In fairness to Lt. Col. Dan I. Sultan, United States Distriet
Engineer for the First Chicago District, who prepared the
plan for the slack water navigation project in accordance with
the requirement of the Rivers and Harbors Aet of 1930, it must
be stated that he pointed out in no uncertain language the prob-
able unsanitary condition likely to develop in the various pools
of the Illinois waterway, and which has been referred to by Mr.
Earl.

I quote from Col. Sultan’s report:

“he determination by the Supreme Court of the amount of
water to be diverted at Lockport was based upon the require-
ments of navigation in the Port of Chicago and connecting chan-
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nels. There is no difference between the requirements of naviga-
tion on the Illinois River and waterway and those of navigation
in the Port of Chicago. Conditions of health safety and efficien-
¢y should be satisfactory for all. A reasonable standard of
healthful and decent living conditions for those aboard ships
and working at terminals on shore must be maintained. Injury
to navigation may occur if putrefaction in the water results in
nauseous and disgusting conditions. Such a condition may be
caused by the putrefaction of the effluent from the sewage treat-
ment plants, putrefaction of raw sewage contained in storm
water run-off, and putretaction from accumulated sludge de-
posits. The weight of expert testimony is to the effect that the
effluent from proposed activated sludge treatment plants will be
inoffensive, but the sanitary district program of treatment is on
such an unprecedented scale that such predictions must contain
some element of uncertainty. No reliable process of calculation
can predict the effect of raw sewage in storm water run-off and
of accumulated sludge deposits. After intensive and prolonged
study based upon the testimony of a number of eminent sanitary
engineers, Special Master Hughes reached the conclusion that
these matters were indeterminate.

““No one can predict with certainty the effect in 1939 of the
reduction of diversion upon navigation below Lockport at any
time prior to the completion of the sewage treatment program.
Sound procedure would be to carry out the full program of treat-
ment plant construction, reduce diversion as required by Su-
preme Court decree, and observe its effect.”’

In conclusion, I wish to say I was very pleased to learn that
Mr. Earl had prepared the paper he delivered tonight. It con-
tains muech wisdom and information compressed in small space.
It deals with a subject that should command the interest of
everyone living in the Mississippi Valley. It describes a colossal
and indefensible national blunder that has kept every legitimate
interest involved from participatng in mutual benefits on a
large scale, and the United States Congress has done this in spite
of the very best engineering advice obtainable.

A person listening to Mr. Earl’s paper probably missed half
of what a carveful reading would disclose. The paper unques-
tionably deserves publication in our Journal.
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MINUTES OF THE MEETINGS AND BUSINESS OF THE SOCIETY

Minutes of the Meeting of the Society, March 11, 1940

The meeting was called to order by President Rhodes with approxi-
mately 110 members and guests present.

Mr. Charles Kerr presented an obituary on Floyd Hamilton. Prof.
Ricker presented an obituary on James M. Robert, Jr. It was moved
that both these documents be incorporated in these minutes, and copies
sent to the respective families.

President Rhodes announced the formation of the Mississippi Engi-
neering Society, with 250 present at the first meeting.

It was announced that the next meeting of the Society would be held
jointly with the American Society of Mechanical Engineers. Dean Wool-
rich will deliver a paper on ‘‘Quick Freezing of Foods.”” Wives of
members will be invited to attend.

Chairman Stewart of the Membership Committee Division ‘‘A’’
appealed to those present to bring in desirable members, and announced
the number either elected or in the process of election since January 1,
1940.

Mr. Karl Kammer announced the party being given by the Auxiliary
on March 16 at the Southern Yacht Club. He promised that a good
time would be had by all attending.

An invitation was presented from the Society of Military Engineers
to hear a paper to be presented by Commander Vanzant on March 18,

Mr. George G. Earl was then introduced. He read a very interesting
paper on ‘‘Ten Thousand Second Feet Diversion at Chicago, and How
It Can Be Maintained to the Equal Benefit of All Legitimate Interests.”’

Mr. John Klorer presented a supplementary paper in a very force-
ful manner.

Mr. O’Neill moved, and it was approved, that the President appoint
a committee to draw up a resolution and submit it to the membership.
This resolution would urge the increase of water diversion at Chicago.

After a rising vote of thanks to the speakers, the meeting ad-

journed to the colation.
A. M, HILL, Secretary-Treasurer.

JAMES MARSHALI: ROBERT, JR.

James Marshall Robert, Jr., passed away in his native city
of New Orleans on March 6, 1940.

Born June 5, 1911, James M. Robert, Jr., son of James Mar-
shall Robert and Gladys Kearny Robert, received his early edu-
cation at Isidore Newman Manual Training School. He was
graduated from the College of Engineering, Tulane University,
June, 1931, receiving the degree of Bachelor of Engineering in
the Mechanical-Electrical course. The following schoel year he
entered the Tulane College of Law, receiving the degree of
Bachelor of Laws in 1934.

During his college career he was a member of the Pi Kappa
Alpha social fraternity, was elected to membership in Omicron
Delta Kappa leadership fraternity, Phi Phi and Kappa Delta Phi
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Minutes of Meetings and Business of the Society

honorary fraternities. He served as editor of the Jambalaya,
as a member of the Tulane Law Review staff, and was President
of his senior law eclass. In 1938 he was elected to membership in
Tau Beta Pi, honorary engineering fraternity.

Upon graduation he helped form the law firm of McCloskey,
Moore, Morrow and Robert and was admitted to the Louisiana
Bar Association in 1935. He maintained the above connection
until 1936, when he joined the legal staff of the New Orleans
Public Service Inc.

His engaging personality and unquestioned loyalty and abil-
ity won the sincere esteem and respect of his many friends and
associates in the business and social worlds.

James Marshall Robert, Jr., maintained active membership
in the Louisiana Engineering Society since joining as a student
member in 1930. The Society recognizing its own loss in no small
degree, extends sincere sympathy to his family in their great be-
reavement.

Therefore, Be It Resolved, That the above record of a faith-
ful and loyal member be spread upon the minutes and published
in the Proceedings of the Louisiana Engineering Society, and
that the saddened thoughts of his fellow members be conveyed
to his family through the medium of this resolution.

A. LEE DUNLAP,
K. P. KAMMER,
C. W. RICKER.

MEMOIRS
FLOYD HAMILTON
Died November 8th, 1939

Floyd Hamilton, the youngest son of Isaac and Lydia Sim-
mons Hamilton, was born on July 3, 1884, at Ten Mile, in what
is now known as Allen Parish, Louisiana.

His early years were spent upon the homestead farm and
he received his preparatory education in the local community
schools.

In 1905 he matriculated in Louisiana State University, after
having taught in the rural schools of what was then called Cal-
casicu Parish, and graduated in 1909 with the degree of bachelor
of science in the School of Engineering, and in 1932 he received
the degree of Civil Engineer from his Alma Mater in recogni-

tion of his achievements in the field of his chosen profession.

While attending the University he took an active interest
in college affairs, serving at different times as President of the
Young Men’s Christian Association and Drum Major. IHe was
awarded the Garig medal for public speaking when a member of
the intercollegiate debating team during his senior year. In
that year he served as student instructor in Civil Engineering.

Subsequent to his graduation, he taught in the Oakdale High
School, serving as principal for the last three years of his tutor-
ship. At the same time, he acted as secretary to the Town
Counecil, and was elected a delegate to the Caleasieu Parish Di-
vision Assembly, and in 1912 when the parish was subdivided
into Allen, Beauregard, Jefferson Davis and Caleasien, he was a
motivating spirit.

181

o

AN T T T T T O T T T e
R (et » 5o % . B0 5%

P

e

B iy ?

¥

R ———

iy A

A PRl Y

A L3

- - — Nt
e ARSI TEOTR




The Manhattan Rubber Mfg. Division

of RAYBESTOS-MANHATTAN, Ino.
HIGH GRADE

MECHANICAL RUBBER GOODS

1007 CAMP STREET, ::  New Orleans, La.

182




Minutes of Meetings and Business of the Society 183

In 1912 Mr. Hamilton was elected as the first clerk of the
newly created Parish of Allen, and in 1913, Governor Luther
Hall appointed him the first Parish Surveyor.

In November, 1913, Mr. Hamilton moved to the City of Lake
Charles, where he assumed the duties of location and construe-
tion engineer of the Parish of Caleasieu. In 1917, he was made
Parish Engineer of the Parishes of Allen and Calecasieu, serving
in that capacity until 1920, at which time he entered the em-
ploy of the Louisiana State Highway Commission, in which ser-
vice he remained until his death.

Outside of his professional duties, Mr. Hamilton devoted
much time and effort in civie, public and religious activities.
He was elected a member of the City School Board of Lake
Charles in 1922 and served as President from 1924 to 1931. He
was actively interested in educational work and served as Vice-
President of the Louisiana Association of School Board Mem-
bers in 1938.

Mr. Hamilton was a member of the Baptist Church, serving
for years in various official capacities in his community.

Mr. Hamilton enjoyed an enviable reputation among mem-
bers of his profession and was known as a capable engineer of
the highest integrity; the public whom he served regarded him
as a trustworthy official; his associates knew him as a constant
and loyal friend.

On July 18, 1912, he was married to Madeline Hewitt, the
eldest daughter of Mr. and Mrs. Z. M. Hewitt. He is survived
by Mrs. Hamilton and four children, who are Lydia, Blanche and
Isane Madison Hamilton of Lake Charles, La.; Randall Hewitt
Hamilton of Port Neches, Tex., and a grandchild, Randall Hewitt
Hamilton 1I, of Port Neches, Tex.

Mr. Hamilton was elected a member of the Louisiana Engi-
neering Society in June, 1919. He was a member of the Phi
Kappa Phi honorary scholastic fraternity, of the Louisiana As-
sociation of School Board Members and of the Baptist Chureh.

CHARLES M. KERR, Chairman,
W. H. RHODES,
DAVID W. GODAT.

Minutes of the Board of Direction, March 29, 1910,

_The meeting was ealled to order by President Rhodes with the fol-
lowing members present: Barnett, Godat, Nelson, Ricker, Hill, and C. C.
Barnard by invitation.

Minutes of the previous meeting were read and approved.

Mr. Barnard outlined briefly some of the aims and improvements in
connection with the proposed Union Station. A resolution was adopted
g; the Board to be presented to Mr. Godat in Monday ’s meeting (April
. A resolution recommending the introduction of the Engineers’ licens-
ing law into the coming legislature was adopted by the Board.

: It was agreed to cireularize the members of the Board with the ma-
terial on activities of the American Engineering Council.

President Rhodes outlined the program to be presented at the Baton
Rouge meeting on Friday, May 10.
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The Secretary was directed to write A. E. C. about H. R. Bill 960,
concerning extension of Civil Service. The bill will be referred to the
Public Relations Committee for their study and recommendation.

There being no further business, the meeting adjourned.

A. M. HILL, Seceretary-Treasurer.

Minutes of the Joint Meeting of the Society with the A. S. M. E. pn
April 8, 1940.

First Vice-president Nelson called the meeting to order with approx-
imately 225 members and guests present.

The reading of the minutes of the last meeting was dispensed with.

Announcements were made concerning the Baton Rouge Meeting
on May 10, and about a meeting of A. S. C. E.

Mr. Godat presented a resolution concerning the proposed Union
Station, which resolution was approved by those present and is appended
to the minutes of this meeting.

Chairman Bedell of the Legislative Committee introduced the reso-
lution concerning the bill for the licensing of professional engineers. A
copy of this resolution was mailed to each member at the time the April
meeting was announced. The resolution was adopted with no dissent-
ing vote.

Chairman Ole K. Olsen of the Entertainment and Outing Com-
mittee announced that the annual golf {ournament would be given in
June.

First Vice-president Nelson then turned the meeting over to Chair-
man Kammer, A. S. M. E. He introduced Dean W. R. Woolrieh, Uni-
versity of Texas, who spoke on *‘Recent Developments in Quick Freez-
ing Methods.”” He showed slides illustrating various points mentioned
in his talk. Numerous questions followed.

Mr. Warren H. McBryde, President of A. S. M. E., was next intro-
duced, and made a brief address.

The meeting then adjourned to the collation.

A. M. HILL, Secretary-Treasurer.
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Special Meetings at
call of President

With this issue the page devoted to activities of the Louisiana SC.C'
tion, American Society of Civil Engineers, will be discontinued, and in
its place will be substituted the LASEC NEWS.

At the last meeting of the Section held on April 29th it was voted
to continue LASEC NEWS in conjunction with the Louisiana Engineer-
ing Society Proceedings. This will be accomplished by printing LASEC
NEWS as a supplement to, and bound with PROCEEDINGS, thus

placing the Section publication on a permanent basis and in printed form
instead of mimeographed as heretofore.

To those members of the Section who are not members of the Louisi-
ana Engineering Society will go reprints. Thus every member of the See-
tion will receive a copy either in full with the PROCEEDINGS or as a
reprint under separate cover. It is the desire of the Publicity Committee

that in its new form LASEC NEWS will merit the earnest and continued
support of the Section.

At the first Annual Forum of the Tulane Student Engineering So-
sieties the paper presented by Mr. W. F, Tompkins, Jr., of the Student‘
Chapter, ASCE, was awarded first prize. On May 10th the College of
Engineering held its annual Field Day, at which time the Student Chap-
ter, ASCE, its founder, participated with various exhibits in the Civil
Engineering Drafting Room, My, William R, Burk, Jr., was elected
President of the Student Chapter, ASCE, for the year 1940-41,

On May 10th the Student Chapter, ASCE, at Louisiana State Un'i-
versity participated in the Annual Engineering Day exercises with vari-
ous exhibits and assisted in acting as hosts to the Baton Rouge meeting
of the Louigiana Engineering Society,
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EDITORIAL NOTES AND COMMENT

hese pages the LASEC

age

LASEC NEWS. We welcome to t
NEWS. We won'’t steal their thunder. Turn to the title p
of LASEC NEWS and read for yourself. This is merely a
note of cordial welcome. This is another step toward the
solidarity of the engineering profession. May there be many
more !

Death of Wade Barnett. With poignant regret we note
here the death of Wade Barnett. e was a life member of the
Society, having joined it in 1910. His quiet and simple dignity
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and his self-effacing friendliness earned for him the profound
respect of all who were fortunate enough to know him.

Technically, too, the community has suffered a great loss.
His work was his great interest. The community has lost an
ardent worker, the profession has lost an accomplished engi-
neer, and his friends have lost a truly lovable friend.

Our Custom of Joint Meetings. Some years ago the Louis-
lana Engineering Society instituted the custom of devoting cer-
tain of its meetings to other engineering organizations, such
meetings of our Society to be held under the auspices of those
organizations. A glance backward will show this was both a
wise and valuable institution.

The meetings which have been held under the auspices of
local sections of national engineering societies have done much
to consolidate and cement all engineering interest (at least
locally).

These meetings have helped greatly to impress upon us that
we are all members of a single profession—and it should be
thus—rather than members of specialized groups with little
interest in other specialized groups or in the profession as a
whole.

These meetings are valuable, too, in widening our personal
contacts in the profession. It is true that if we are working
with a specialized group most of our personal contacts are with
other members of the same group. These joint meetings give
opportunity to meet members of other specialized groups whom
we do not see so frequently in our regular line of work.

We know pretty well the reactions of individuals in our
own line of endeavor. It is always interesting and refreshing
to learn by personal contact the views and reactions of those
in the same general profession whom we do not see so often in
our daily work.

May these joint meetings continue and be frequent!

Farewell Dinner for Colonel Tompkins. On J uly 10 a fare-
well dinner was held at the St. Charles Iotel for Lt. Col
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William F. Tompkins, U. S. Engineers, Distriect Engineer,
Second New Orleans District.

Upon the occasion of his being ordered to a new post, Col
Tompkins’ many friends in the Louisiana Engineering Society
and the American Society of Civil Engineers wished to join
him in a last ‘‘get together.”” Messrs. Ole K. Olsen and Horace
A. Thompson did the hard work of managing what was a very
successful affair.

Lt. Col. Tompkins through a combination of sheer ability
and genial zood nature has endeared himself to all with whom
he came in contact. No proposition was too small to receive
his cheerful attention, and no situation was too large for him
to handle in a thoroughly masterly fashion. The host of his
friends regret to see him leave. We shall miss you much,
Colonel Tompkins.

The Golf Tournament. The Golf Tournament which is a
golf tournament, horse-shoe contest, and smoker combined,
was held on June 20 at the Metairie Country Club. What an
event it was! It always is!

Attendance reached the high figure of 110 members and
guests.

Tribute must be paid to the hard working committee on
two counts: first, a grand program of fun and entertainment;
secondly, the cost thereof was under the budget. This cutting
of corners without cutting quality always means hard work
coupled with good management. Our hats are off to you, Dave
Stewart, and your Committee.

And another thing: Don’t forget that for years our own
Great Dane, Ole K. Olsen, has furnished beer on the greens.
One never knows in just what new spot Ole will break out, but
whenever he does it is always in the interest of good fellowship

and good sportsmanship.
This year, too, the long list of prizes was augmented by the
handsome trophy donated by the New Orleans Public Service.
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The Airplane in Modern Warfare. A succinet, informative
and interesting article on a very timely topie is carried in
this issue under the above caption.

General Martin has put in few words and clear fashion in-
formation which we should all read. Moreover, it is not at all
dull reading—in fact quite the contrary.

Fundamentals of Acoustics. The discussion by Mr. Gerald
C. Kerr which appears in this issue calls to mind a very urgent
present day necessity—namely, the necessity for as much noise
abatement as possible.

His paper points out some simple fundamentals which we

all should know concerning noise, its measurement and its
abatement.




PAPERS AND DISCUSSIONS

THE AIRPLANE IN MODERN WARFARE

By F. L. MARTIN ¥
Read before the Society July 8, 1940.

History is replete with the changes that have been made in
tactical dispositions in military forces by improvements in
military weapons. Man, being a member of the animal king-
dom, has been forced to fight for an existence, but due to his
superior intelligence over other animals, has devised ways and
means of utilizing weapons for his protection and success in
his conquests. Primeval man utilized sticks and stones for
many hundreds of years before his ingenuity developed the
bow and arrow.

The first great advance in modern weapons occurred when
the English adopted the long bow, which was used to give
them the advantage on the battlefield of Crecy. Gunpowder
was known for many, many years before it was successfully
utilized in firearms in the hands of military foreces. Since that
time constant improvements have been made in the manufac-
ture of gunpowder and in modern firearms in which it is used.
The advent of the steamboat played its part in the evolution
of naval activities. Tremendous strides were made in inereas-
ing naval power by the adoption of armored plate for the pro-
tection of naval vessels as the result of the battle between the
Monitor and Merrimae on March 9, 1862.

In modern times our tactical dispositions have been in-
fluenced by the advent of the telegraph, telephone, radio and
motor vehicle ; which have materially speeded up the transmis-
sion of messages, having a direct effect upon speed in carrying
out of military dispositions. The submarine passed through a
long era of experimentation before it proved of sufficient sue-
cess to be adopted by modern navies, but it was years after the
submarine had been accepted as an auxiliary in all modern
navy forces before it was utilized as an outstanding factor in
naval warfare by the Germans in the first World ‘War.

Tanks, which are nothing more than miniature land battle-
ships, were first used extensively in military operations by the
British in their attack against the Germans on the Somme,

#* Brigadier General, Air Corps, U. S. Army, commanding Third Wing
G. H. Q. Air Foree, Barksdale Tield.
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September 15, 1916.

It was also during the World War that
chemical agents were

first employed as a military weapon.
In each case the advent of improved military weapons,
due to their element of surprise, has given temporary advant-
age to the nation by which employed. The effect of this ad-
vantage is of short duration, for there always can be developed

a successful defense for the advantages aceruing to new offen-
Sive weapons.

While the first flight by man in a heavier-than-air airplane
was made by Orville Wright on December 17. 1903, the airplane
1d not receive serious consideration as a military weapon until
during the World War, from 1914 to 1918. Then at first it was
used entirely for the purpose of gaining a point of vantage
for observing the movements and dispositions of the enemy.
It was not until some enthusiastic aviator conceived the idea
of using the rifle for the purpose of attacking enemy observa-
tion planes that serious consideration was given to the placing
of armament on military airplanes. Tt seems most unfortunate
that such a pleasant pastime should have been made so hazard-
ous. The first bombs dropped from military airplanes were
carried aloft to be chucked over the side when the pilot thought
he had an opportunity of destroying some objective on the
ground of military value., This was the genesis of our seurry-

ing, like chickens from hawk, when enemy airplanes are over-
head.

Great impetus to the use of the airplane as a military
Weapon was engendered under the pressure of conflict in the
World War. Upon conclusion of World War No. 1 all na-
tions of the civilized world recognized in the airplane a mili-
tary weapon of tremendous possibilities as an aid in the fur-
therance of military endeavor. The clamor was for speed and
nore speed, as result of which our aeronautical engineers used
their Ingenuity to reduce the external drag, caused by the
struts and braces in the old wartime biplane, to produce the
present monoplane used for hoth military and commerecial
types. To further achieve thejr aim the horsepower of aviation
engines was increased by leaps and bounds. The horsepower
output of internal combustion engines is proportional to the
air pressure at the intake. Therefore, unless a pump of some
type is used to increase this ajr pressure, the power of the
engine will be reduced as the altitude is increased. Engineers
in the solution of the problem of maintaining sea level horse-
power at higher altitudes have designed superchargers ( inta_ke
air pumps) to place sea level atmospherie pressure on the in-
take manifolds of the engines at all altitudes; thus matqrmll.‘"
inereasing the power output of aviation engines in the lighter

1)
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air at high altitudes, resulting in a corresponding increase in
speed due to this increased power and the decreased drag of
the thin air at these altitudes.

In the search for more power with reduced weight of the
engine per pound of horsepower, the octane rating of the fuel
was materially increased from about 60 to the present rating
of 100 octane. This has been responsible for about a 20% in-
erease in horsepower of engines of the same weight over that
obtained from use of fuel of lower octane rating.

This resumé of the past has been presented as a background
of experience gained from the effects of improved weapons on
military tacties and to show the rapid development in the air-
plane until it now becomes one of the deciding factors for na-
tions at war.

Until preparations began for the present war in Europe,
the armament on military airplanes consisted largely of .30 cali-
ber machine guns, normally not in excess of four per airplane.
Now pursuit airplanes, our smallest combat airplane, carry as
many as 8 machine guns, one or more of which are .50 caliber,
or as large as 20 to 37 m. m. rapid firing cannon. Armor for
the modern airplane is also receiving consideration as result
of experience in the present World War. This takes the form
of armor protection for the pilot and gunners and specially de-
signed leak proof tanks of fuel. There have been instances in
the present war when airplanes have returned safely to bases
with as many as 50 bullet holes in their structure. :

In the air forces of all leading nations today will be found
similar types of military airplanes, namely:

Training planes for the preliminary instruction of
flight personnel;

Transport planes for the movement of freight and per-
sonnel ;

Reconnaissance airplanes, small type, for Corps and
Division observation over limited areas ;large type used
for long distance strategical reconmnaissance. The bom-
bardment type of airplane is used for the latter mission.

Strictly combat aviation consists of bombardment and
pursuit airplanes.

‘CQombat aviation is organized, equipped and trained in
offensive and defensive air operations.”’ ‘‘The power of
combat aviation is measured not in the number of airplanes
alone, but in terms of offensive fire power. This fire power
is the result of range, volume of fire, accuracy of fire, de-
structive effect and airplane performance.”
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The most important of these types is the bomber; other
types are utilized to assist the bombardment airplane in
the performance of its missions. The bombers are classi-
fied as heavy, medium and light; pursuit, as interceptors
or fighters.

The first recognized effect of the power of the modern air-
plane was the influence which preponderance of this weapon in
the hands of Germany had upon the conference at Munich be-
tween England, France and Germany. The concessions which
England and France were forced to make in this conference
can be attributed largely to the knowledge that Germany was
far superior in the air to the English and French air forces.

For the past five years, by individual sacrifice and utiliza-
tion of her entire national resources, Germany had been pre-
paring a war machine which would be ample to carry out by
conquest the creating of a greater Germany along the lines
mapped out in Adolph Hitler’s Mein Kampf. This extended
to the development of highly trained mechanized forces, with
special attention being given to the production of the latest
type of combat planes for her air force. The exact numbers
are not known, but from the best information available it can
be safely stated that at the time Germany invaded Poland she
had approximately 10,000 combat airplanes and approximately
16,000 pilots in her air force.

Germany followed a very definite plan of attack when she
invaded Poland, September 1, 1939. Having very accurate in-
formation as to the exact location of the Polish airdx‘omes:
the first mission assigned her air force was the destruction of
these airports, all airplanes thereon and installations necessary
for their operation and protection. As all her tremendous air
foree was not needed for this mission, it was used concurrently
to destroy lines of communication in the rear of the Polish
armies, which included highway and railway bridges, wire and
radio communications, rolling stock on the railroad, marching
columns of reinforcements and organized reserves for the Pol-
ish front line troops. This attack was so sudden, so devastat-
ing and so continuous as to cause utter confusion and rout to
what was considered to be the well organized armies of a na-
tion with a splendid reputation for high individual fighting
qualities.

The devastation that could he wrought by the combined use
of the ground and air forces was fully demonstrated by the
rapidity with which Germany annihilated the Polish armed
forces, Prior to the invasion of Poland by Germany, Poland
was estimated to have approximately 1,000 airplanes, about
one-third of which were of the combat type.
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It may be of interest to you to know that the air tactics em-
ployed by Germany in the invasion of Poland were identical to
those taught in our own Air Corps Tactical School for the em-
ployment of our own air force. May we hope that if this coun-
try is put to the cruecial test, our air force may render equally
valuable assistance to the success of our armed forces by the
employment of these same tacties.

Due to Germany’s complete preparation for war on a oi-
gantic scale, events which were to shock the entire civilized
world followed each other in rapid succession. On April 9th
Germany moved through Denmark, and with her small navy,
supported by her tremendous air force, achieved the impossible
in face of the strongest fleet in the world, the English navy, by
transporting some 30,000 of her armed force across the Baltic
Sea to Norway, subjugating that ill-defended country in the
space of 25 days. It is true that Germany paid a heavy price
in carrying out this maneuver, in the loss of approximately
one-fourth of her existing naval force and several thousand
men on board transports. These losses were charged largely to
the successes of English submarine and torpedo boat attacks,
augmented by bombardment attacks made by English bomber
formations. Due to the presence of the powerful German air
fleets, the mighty English navy did not dare to accept the
hazards of the punishment that could be inflicted upon it by
German aerial bombardment.

From this statement it must not be deduced that an answer
has been given to the much discussed question as to which 1is
superior in an actual engagement, the airplane or battleship,
but the British were fully confident of the fact that in the
presence of large fleets of bombers a heavy toll would be
taken of their capital ships, especially those of lighter con-
struction. It has been claimed by the Germans, but not con-
firmed by the British, that the battleships Rodney and Nelson,
two of the most modern battleships of the English fleet, had
been successfully attacked and destroyed by aerial bombs.

Germany used her aerial transports and a great many of
her bombardment type airplanes to assist in the rapid move-
ment of her armed forces to strategic positions in Norway. By
careful planning and quick action, Germany now had under
her control all important airports of Norway, from which she
could launch attacks against England over much shorter routes
than those from airports on her own soil.

On the morning of May 10th Germany started through
Holland. The employment of her air force was quite similar
to that used in the invasion of Poland; that is, destruetion of
airports, the damaging of airplanes thereon, the bombing of
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lines of communication and resistant points on or in the rear
of the enemy front line, extending to the English channel of
both Holland and Belgium. To her former tactics she employed
an innovation by the use of parachute troops, which were
dropped by the hundreds, nay even thousands, from bombers
and transports at predetermined points in Holland and Bel-
gium, where they quickly carried out their missions for which
they had been so carefully trained that of quickly gaining con-
trol of all wire and radio communications, airports and vital
points on highways and railroads; thus paralyzing the commu-
nications systems of the Allied field armies, so vital to any
military operations. These parachute troops were equipped
with light machine guns, radio sets and with very definite in-
structions as to assembly and missions to be performed. The
German Stukas, or dive bombers, were sent over in wave after
wave to make a concentrated bombing attack upon all points
of resistance from the front lines, extending entirely across the
terrain of these two small nations. Heavy tanks followed up
the confusion and destruection brought about by the aerial
bombardment. As soon as the heavy tanks had broken through
the main line resistance, they were followed by motoreycles,
armed with light machine guns and radios, in the rear of these
were large eoncentrations of medium and light tanks, followed
by infantry in trucks and artillery. As soon as these troops
were in rear of the enemy front lines they fanned out so as to
guickly cover large areas in the enemy territory. By severing
Iines of communications available to the allies, seizing bridges
and other sensitive points in these lines of communication
which Germany desired to use, and by quickly overcoming the
formation of reserves by which a counter-attack could be made
by the allied forces, confusion reigned supreme.

Allied commanders were cut off from contact with each
other, and with limited means available for determining the
disposition of their own forces, organized resistance became
next to impossible. In this confusion large bodies of German
troops were rushed through the gaps that had been made in the
allied lines and consolidated the gains that had been made by
her rapid moving, splendidly coordinated mechanized forg‘es.
Progress was extremely rapid, being as great as 30 or 40 mgles
per day. With the aid of bombardment formations, opcrafl_ng
well ahead of the ground forces, it became diffieult if not im-
possible for the allied armies to conduct any semblance of an
orderly retreat. General Weygand, now placed in supreme
command of the French armed forces, attempted to create a
more flexible organization in depth, that his armies might have
some opportunity of bringing these powerful thrusts of the
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German mechanized forces to a halt and destroy them before
they could be supported by their great mass of infantry and
artillery divisions which were following up. As the French
armies had lost the greater portion of their highly vaunted
tank organizations, together with tremendous quantities of
artillery ana unprecedented man power (due to prisoners
which were taken) the resistance of the French armies, which
had the reputation of being the finest army in the world, was
weakened and they were quickly subjugated. With her power
to resist completely broken, France capitulated to the German
armed forees on June 21st, just 42 days after the frontiers of
Holland had been crossed.

Compare this with the four years of unsuccessful effort to
defeat the allies made by the German armies in 1914-1918, when
the man power of the German armed force was estimated to be
at least twice as great in numbers as those in the present Ger-
man army, and you will have some comprehension of the ad-
vantages which accrue to the nation that has provided itself
with a highly mechanized army, the operations of which fol-
low the well conceived and carefully laid plans of a superior
staff organization. To this must be added the organization of
these armed forces under a supreme commander who can die-
tate the well planned cooperation of all land, sea and air forces
of the nation.

While the tactical dispositions of military forces must be
organized to conform to modern weapons, the principles of
war have not changed. These principles are nine in number
and are as follows: The principles of the objective, of the
offensive, of mass, of economy of force, of movement, of sur-
prise, of security, of simplicity and of cooperation. Even the
tactics being employed by our most modern weapon, the air-
plane, conform to these principles in the assignment to and
carrying out of their missions. There was striet adherence to
these principles of war just enumerated in the tactical disposi-
tions and operations of the German air force in her suecessful
conquest of continental Europe.

The people of the United States have always felt a pleasant
security due to our geographical location, our tremendous man-
power, our wealth of natural resources and our highly devel-
oped industrial organizations. We have originated and de-
veloped to a higher degree than any other nation, mass pro-
duction. Knowledge of these advantages has created a dan-
eerous indifference to the needs for well organized and trained
armed forces for our protection against the aggression of for-
eign powers. The rapidity with which Germany has overcome
all resistance in Kurope has shoeked our sensibilities to a rude
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awakening as to the ability of our existing national defense to
perform its mission against a powerful aggressor. As our pres-
ent interpretation of adherence to the Monroe Doctrine im-
plies hemisphere defense, the deficiency of our armed forces
has become of paramount interest to our nation. Publie opinion
is aroused to the point where the correction of the conditions
of our national defense, that it may well perform its obliga-
tions in hemisphere defense, are to be provided. The present
Congress has appropriated funds for creating a regular army
of 400,000 men, and a large increase in the number of capital
ships for the navy, making a total appropriation for national
defense of approximately five billions of dollars. More funds
may he forthcoming.

The air forces of both the army and navy are due for tre-
mendous expansion. The President of the United States has
declared himself for a 50,000 airplane program, of which ap-
proximately half this number will be in combat airplanes.
Plans are at present being prepared to get this program under
way as soon after July 1, 1940, as is possible. These plans. as
they pertain to the Army Air Corps, will entail enormously in-
ereased capacity for the production of airplanes and other
acronautical and organizational equipment, with equally in-
creased capacity for training of personnel. The procurement
of material for all branches of the army has become a national
effort, the supervision of which has been placed under a com-
mittee of outstanding industralists specially selected by the
President of the United States. An equally important task is
that of providing trained combat and maintenance crews for
these airplanes as they are delivered from the factories.

You no doubt will be interested in the plans that are being
made to meet this enormously inereased training program.
Effective as of June 29th this year, a new class will begin pri-
mary training for 10 weeks, basic training for 10 weeks and
advanced training for 5 weeks. ‘‘The size of these classes will
increase progressively until the peak of 1300 is reached the
middle of this coming October. The objective to be reached by
July 1, 1941, is production at the rate of 7,000 military pilots
per vear. Concurrently there are to be trained in speeial
sehools, operated by the Air Corps, 3.600 bombardiers and
navigators.’’

“Phis program just discussed pertains to the training of
pilots. An extremely important phase of our training pertains
to the highly developed enlisted specialist. Our program for
1939 included technical training for approximately 10,000 en-
listed specialists. We are now making plans to expand these
technical training facilities, including both military and eivil,
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s0 as to train twice this number of specialists each year during
the period of air corps expansion. This tremendous increase in
our Air Corps will result in an increased number of tactical
organizations in the General Headquarters Air Force. A plan
is now being prepared and awaits the approval of the Secretary
of War in which it is proposed to organize air force units into
homogeneous wings, in so far as it is possible to do so and to
form composite air divisions, each composed of two or more
wings. The usefulness of a combat organization is based en-
tirely upon its ability to accurately fly, shoot and bomb, hence
the primary consideration in selecting sites for bases for these
combat units is that local facilities may be available that the
personnel of the air force may be adequately trained and be-
come highly proficient in their flying, shooting and bombing.”’

It must be remembered that no bombardment mission can
be successfully executed unless the combat team succeeds In
getting through to the objective and placing the bomb load
accurately on the target. It follows then that the most import-
ant member of each bombardment combat team is the bomba-
dier. Those receiving instructions as bombadiers must be care-
fully selected and trained, that a maximum degree of success
may be obtained from each mission assigned.

We have considered in a general way the development of
the modern airplane, its utility as a military weapox, its im-
portance and prominence in our present scheme of national de-
fense, together with a general statement as to the organiza-
tion of the Air Corps, that it may properly perform its mission.
“The nultimate objective of the Air Corps is: to be prepared to
conduct successfully such military operations as may be neces-
sary to further whatever national policy may be adopted by
our government in the present state of world affairs.”

It is our hope that this aim may be quickly achieved, that
it may provide a deterrent to all foreign nations who have de-
signs upon inecreasing their prestige in the Western Hemi-
sphere.

Tt is traditionally true of mankind that we have pity for
the weak and respect, nay, even admiration, for the strong.
We, the people of these United States, do not crave pity, but
we do hope to gain wholesome respeet from the nations of the
world. When our present plans for augmenting our armed
forces have been completed, the oft repeated words of our de-
parted Ex-President, Theodore Roosevelt, will then have a real
}fnea’ning—-—“Speak softly and carry a big stick; you will go

ar.”’
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FUNDAMENTALS OF ACOUSTICS
SOUND WAVES AND THEIR SOURCES

By GeraLp C. KERR™
Read before the Society June 10, 1940.

Tonight T have been able to seeure from Johns-Manville
Acoustical Headquarters the loan of a sound film that had been
prepared by the Bell Telephone Laboratories under Dr. Harvey
Fletcher. This film is something that should be a part of the
education of every architect and engineer in college.

The film shows by means of high speed motion picture pho-
tographs how sound originates in violin strings, in drums and
in other ways. It also shows by means of animated eartons
work how sound gets into the human ear and how it is in-
terpreted by the brain. In addition it shows how sound Is
presented under different acoustical conditions and how echoes
are caused and corrected in buildings. Finally it demonstrates
the improvements that have been made in musical reproduction
over a period of from thirty years ago to the present time. I
wish especially to call your attention to the echo demonstra-
tion of the boy scout and his horn and also the oscillograph
wave pattern of the violin and saxophone playing the same
note.

(Note: Here the film was shown—Ed.)

The telephone companies in their ordinary transmission
lines make little attempt to reproduce sounds below 200 cycles
and above 4000. The intelligibility of telephone conversation
is not very much affected by the frequencies below 200 cyecles.
But for broadcasting of the High Fidelity variety special wires
are used that are more costly and which will reproduce a
much larger part of the whole tone scale. There is a whole
world of sound that we do not hear with our ears that is heard
by the animals and birds. You have all seen robins after a
rain cocking their heads to one side and then darting after a
worm. The robin hears the moving of particles of sand against
one another. Such sounds are so faint that our ears—wonder-
ful though they are—can never hear them.

One of the early problems facing the acoustical engineer
was to develop equipment to measure the loudness of sounds.
Sound waves are transmitted by pressure variations in air,
water, or building materials. These pressure variations are
microscopically small. Tt is «aid that a million people would

* Acoustical Engineer, Taylor-Sidenbach Co., New Orleans, La.
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have to talk for an hour before they would generate enough
energy to furnish the heat required to boil the water for one
cup of tea. The noise meter was one of the first instruments
the sound engineer had to develop, and 1 wish to present the
newest of these instruments, the General Radio Sound Level
Meter. It has a range of from 24 to 130 decibels, which means
from the hum of a mosquito to the explosion of a big gun on a
battleship.

The decibel is the unit for measuring the loudness of sound.
It roughly corresponds to the smallest difference in loudness
that the ear can detect. The term comes from the telephone
engineers and it is derived from Graham Bell. When the deci-
bel scale is more widely known it will mean just as much to
say the noise level in that office was 73 decibels as it does now
to say the temperature yesterday afternoon was 100 degrees
Fahrenheit.

Let us see the level of sound in our hall when everyone is
quiet. You all hear a hum. That is due to the air conditioning
system and the noise level is 56—58 decibels. Average conver-
sation will range from 45—75 decibels. It will be noted that
the sounds below 56 will be therefore pretty well masked by
the noise from the ventilating equipment.

As engineers you will be interested in noise level sheets put
out by Johns-Manville which embody the results of 10 years
noise measurement work—largely done in New York City for
the Noise Abatement Committee. A similar committee could
help make New Orleans a much happier place by calling atten-
tion to the unnecessary noises to which we are all exposed. We
hope that New Orleans will soon follow the lead of 40 or 50
other cities by outlawing horn blowing except to prevent an
accident. It has been proved beyond dispute that noise harm-
fully affects the nervous and respiratory systems, blood pres-
sure, digestive functions, and ordinary mental and physical
efficiency.

Some common noise levels follow:—

Hayden Planetarium, New York—6 decibels (this noise
comes from subway 2 blocks away).

Quiet country, 20—380 decibels. Fans and motors, 70—90;
compressors, 80—100; cooling towers, 80; bedroom, 45 ; private
office, 55; general office, 75; printing presses, 100; airplane
propellors 10 feet away, 110; airplane test blocks, 130—140.
These last can be heard 10 to 15 miles away to a disagreecable
intensity and have caused trouble in a hospital in a Northern
city before the stacks were sound proofed.
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There is a good deal of confusion in some circles on the
difference between sound absorption, acoustical correction,
noise reduction and sound isolation.

Acoustical correction usually means supplying enough
sound absorbing materials to bring the period of reverberation
to acceptable limits. This will vary from a broadecasting and a
recording studio which should have period of 5 second or less,
to concert halls where there should be more reverberation and
the period should be 114 to 2 seconds. The size of the hall is
important as are the shape, furnishings and interior finish.

Noise reduction and sound absorption usually are employed
to reduce unwanted noises in offices, hospitals, libraries and
such like.

Sound isolation refers to those cases where you wish to pre-
vent the passage of musie or noise from one room to another.
Engineers are frequently interested in keeping noisy machinery
from bothering customers. The different types of proble}ns
require different treatment. At times a problem will require
both acoustical correction and sound isolation — such as a
broadeasting studio. One typical example of such a problem
should be of interest.

It was planned to put some Diesel power generating equip-
ment below an apartment which had wood joist floor construe-
tion.. Preliminary surveys with the noise meter showed a level
of 45 decibels in the bedroom above the location selected for
the equipment. The Diesel registered 112 decibels. The dif-
ference was 112—45—67 decibels. Further study showed that
a reduction of 60 decibels could be secured using a 90ncr_ete
slab for the ceiling plus Johns-Manvilles #17 sound isolation
construction. To give further protection walls of 47 hollow
tile plus Johns-Manville #16 wall construction was used. In
addition a good grade of sound absorbing (noise l‘educ’tmp)
treatment was used for the walls and ceilings suitable for
machine room use. This gave an additional 7 deecibels of re-
duction. A floated floor similar to that used by the best broad-
casting studios was employed to prevent vibration getting
into the building proper. All struetural ties were eliminated
and special precautions taken to sound proof the ventilating
system used to cool this equipment room. Special double door
construction was used and the job worked out very satisfae-
torily. Broadecast studies usually aim at 60 decibels of a trans-
mission loss between studios.

The same planning can be applied to other problems where
ecconomies can be effected due to centrally locating noisy equip-
ment providing that it can be economically sound proofed and

isolated.
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_The sound isolating problems usually call for massive and
weighty constructions, such as brick, hollow tile, concrete and
the like, and good sound isolation takes care of doors and win-
d_ows which are always weak spots. Sound isolating construe-
tions vary in effectiveness according to their weight. There-
fore, it will be easily seen that adding a soft light weight sound
absorbing material to a structural wall will do very little to

retard the passage of sound through such a wall. When addi-
tional weight is impractical good results are secured with the
use of separate ‘‘floated constructions’” which break the path
for solid connections. The solid connections enable sound to
travel with approximately 10 times the speed it can travel in
air.

Many companies such a Gener
Frigidaire, American Blower and Yor
proof rooms where the noise of their equip
and tested. They are all trying to make their
more quietly. The same is true of the auto and airplane manu-
facturers. We no longer feel that the noisiest equipment (or
people) do the most work. The data secured by those companies
is available only on special request and should be requested
whenever trouble is anticipated. A special caution regarding
churches, hospitals, bedrooms, and quiet offices is in order.
Reference to our own noise level sheets will often indicate
where trouble can be anticipated. If acoustical treatment has
been used you should anticipate 510 decibels less noise.
Sound isolating values of different constructions 1is available.
A general formula has been found which indieates the amount
of sound proofing needed for most air conditioning jobs—
usually lining the ducts for 10 diameters will give good results

in 95% of all jobs.
“Band Pass Analyser

al Eleetrie, ‘Westinghouse,
k have their own sound
ment is recorded
machines operate

s’? have been used to measure the

energy in several air conditioning systems. These analysers
ate octave bands and meas-

separate a complex sound into separ
ure the energy content in each band. They cost approximately
$1800.00 each. The most important information to date shows
that all systems tested had most of their energy below 512
cycles. This is an important discovery, since it indicates that
that the economical solution to most noise troubles would re-
quire the use of a material with high absorption in the low fre-
quency range.
Noise specifications are frequently used to avoid costly dis-
putes and arguments. A common spcciﬁontion used for several

years says that ‘“the normal background noise level shall not

be inereased more than 3 decibels due to the operation of the
ipment.”” A speeifi-

heating, ventilating or air conditioning equl
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cation used recently by the U. S. Government reads ‘‘the noise
level shall not exceced 40 decibels—using the ‘“A’’ network of
an approved noise meter.”” DBoth of these have their advant-
ages.

In conclusion I am going to play for you four records se-

lected to show the improvement in sound recordings that have
he first is an old record of Caruso

been made over 30 years. T 0 5
—the greatest tenor singer of all time. He is assisted by Galli

Curei and De Luca and Perini.

You will note how thin, seratchy and tinny this record
sounds of the Quartet from Rigoletto.

The second is a violin and piano record by Kreisler and
Rachmaninoff. Kreisler has never appeared on the radio be-
cause he does not feel that it reproduces his music with suffi-
cient fidelity. You’ll note the improved quality of reproduc-
tion in this record. More base 1is heard.

The third is an orthophonic recording (method developed
by Harvey Fletcher). Note more bass and treble. The record
is of Heifetz playing ‘‘The Girl With the Flaxen Hair.’’ Listen
for the harmonies and overtones of his violin.

The last is about six months old and is by Alec Templeton
showing how Dr. Walter Damrosch would do the ‘‘Three Little
he quality here

Tishes’’ on a music appreciation program. b t
is very fine and quite life like. I hope you will enjoy 1t. No-
tice the absence of surface noise. It is a recent Columbia re-
cording.
In review we have seen how sound originates in & vibrating
object, how it is received in the ear, what steps have been taken
to measure its loudness, and how its behavior in buildings can
be controlled by means of both acoustical correction and sound
isolation. We hope that from now on you will all be on speak-

ing terms with the decibel.

BB A T——
TIEE T 1
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MINUTES OF THE MEETINGS AND BUSINESS OF THE SOCIETY

Minutes of the Regular Meeting of the Society in Baton Rouge
May 10, 1940.

The meeting started with a delicious buffet supper in the Venetian
Room of the University Cafeteria. One hundred fourteen members and
guests were present.

President Pegues of the Baton Rouge Section made a few remarks
of welcome, and outlined the evening’s activities.

Dean Lassalle expressed regret that President Hebert could not be
present for the occasion.

The meeting then adjourned to the Physies Building and movies of
devices and methods of traffic research were shown.

Chairman Bedell of the Legislative Committee made a brief report.
on the progress and aims of his committee.

Chairman Stewart outlined the activities planned for June 20, the
day of the annual outing, golf tournament and smoker.

The members then adjourned to view the exhibits in connection with

the engineering student’s field day.
A. M. HILL, Secretary-Treasurer.

Minutes of the Meeting of the Board, June 10, 1940.

The meeting was called to order by President Rhodes with the fol-
lowing present: Barnett, Kammer, Godat, Lassalle, Nelson, Ricker, Hill.

A letter was presented concerning the bill now pending in the Legis-
lature and sponsored by some architects. Appropriate action was out-
lined in connection with this bill.

A letter was read from Walter Scales, asking concerning progress
in conmection with a consolidated index of engineering material in the
libraries of the ecity. It was decided to keep Mr. Scales on as chairman
of the committee considering this, even though Mr. Scales is absent from
the city at considerable intervals. It was pointed out that there is now
in progress the formation of a combined L. S. U.-Tulane Index.

Dean Lassalle outlined some of the major changes in connection
with the proposed engineers’ licensing law. In all cases the modifieation
represented a compromise which did not materially weaken the bill

There being no further business the meeting adjourned.

A. M. HILL, Seeretary-Treasurer.

Minutes of the Meeting of the Society, June 10, 1940.

This meeting was held jointly with the American Society of Heating
and Ventilating Engineers, New Orleans Section. President Rhodes
called the meecting to order with 110 members and guests present.

The reading’ of the minutes of the May meeting was waived.

Mr. Klorer presented a resolution urging greater diversion of water
at Chicago, into the Mississippi River. It was voted by those present
that the resolution be forwarded to proper parties, with their endorse-
ment.
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Chairman Stewart of the Golf Committee told of the plans for th
tournament and smoker on June 20, at the Metairie Golf Club.

Dr. Lassalle briefly outlined the progress made on the bill for licens-
ing engineers, now in the Legislature. He urged that all who could,
come to the meeting of the Judiciary Committee in Baton Rouge on
Wednesday, at 3 p. m.

President Rhodes then turned the meeting over to Mr. C. B. Gamble,

of the A. 8. H. V. E. He introduced the speaker of the evening, Mr.
Gerald C. Kerr.

The topic of the sound movies shown and explained by Mr. Kerr
was ‘‘ Fundamentals and Acoustics, Sound Waves and Their Sources.’’
Mr, Kerr is acoustical engineer with Taylor Seidenbach Co., who repre-

sent Johns-Manville as approved contractors in New Orleans. A noise
meter was also demonstrated.

There being no further business the meeting adjourned to the colla-
tion.

A. M. HILL, Secretary-Treasurer.

Minutes of the Meeting of the Board, June 15, 1940.

A special meeting of the Board was called by President Rhodes on
June 15, 1940, noon. The following Board members were present: Barnett,
Crump, Godat, Nelson, Ricker, Hill. By invitation Bedell, Billingsley,
Dornblatt, McNiven, Negrotto were also present.

President Rhodes explained that the purpose of the meeting was to

consider various phases of the passage of the bill for licensing pro-
fessional engineers.

It was decided to send a letter to the membership of the Society,
calling attention to the fact that the vast majority of professional engi-
neers in the Louisiana Engineering Society and the local sections of na-
tional societies favored the passage of the bill.

It was further decided to send a letter to each member of Judiciary

B Committee (House) outlining the true conditions in connection with
the bill.

These two letters were drafted by the Board members. The Secretary
was directed to send copies of the letter to each member of the Society,
together with a brief outline of the main features of the bill.

There being no further business the meeting adjourned at 6 p. m.
A. M. HILL, Secretary-Treasurer.
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AS WE SEE IT
With this issue of LASEC will receive the ““Proceedings.”’

NEWS, the Section embarks on
its second venture in the publica-
tion of a bulletin that will prove
a medium of expression and a pur-
veyor of news for its membership.

In acecordance with the recom-
mendation of a committee ap-
pointed by President Lant, of
which Mr. J. A. McNiven was
Chairman, the Section voted to in-
corporate its publication with that
of the Louisiana Engineering So-
ciety so that it might have a
printed bulletin at the least cost
to the membership and yet with
widest distribution.

To accomplish this, LASEC
NEWS is to be incorporated as a
separate section of the Louisiana
Engineering Society’s ‘‘Proceed-
ings.”” The members of the Sec-
tion who are also members of the
Louisiana Engineering Society

Those members of the Section who
are not members of the Louisiana
Engineering Society will reeeive
a reprint of the LASEC NEWS
portion of ‘‘Proceedings.”” Thus
the adoption of a new style and
type for our publication marks a
step forward. Since it will be pub-
lished six times a year instead of
monthly, your Staff has greater
opportunity to gather material, re-
sulting, we hope, in a more inter-
esting publication.

It is the desire of your Staff to
have the active rather than the
passive cooperation of the Section.
We solicit your contributions and
eriticisms. We EXPECT your sup-
port.

Thus realizing our shortcomings
and our responsibilities, and with
fervent zeal to gain your interest
and approval, we launch this:
Volume Two of LASEC NEWS.
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NEWS ITEMS

Acting on the request of the Na-
tional Defense Council to the Par-
ent Society, the Louisiana Section
has written the secretaries of the
Associations and Chambers of
Commerce in all major cities of
the State, asking their coopera-
tion in having all engineers,
draftsmen and surveyors in their
vieinity to come in and fill out
cards furnished them by the Lou-
isiana Section, giving their names
and complete experience record.
This procedure will enable the
Parent Society to furnish the Na-
tional Defense Council an exhaus-
tive and complete record of the en-
gineering personnel available for
design and construction of air-
ports, army and navy bases, and
other works necessary for national
defense, permitting procurement
of trained personnel on compara-
tively short notice.

Plans are being made for a
meeting of the Louisiana Section
to be held in New Orleans in Sep-
tember, the feature of which will
probably be an address by Ad-
miral Leo Colbert, Director of the
U. 8. Coast and Geodetic Survey.
When the date of the meeting is
fixed, the usual postal card an-
nouncement will be made.

Engineers 30 to 45 years of age,
physically qualified and experi-
enced in the supervision of con-
struction work, are being selected
for service as Captain or Major,
Quartermaster Corps, U. S. A, En-
gineers interested should send
name, address, age and brief out-
line of construction engineering

experience to LASEC NEWS. Sue-
cessful candidates will receive re-
ply from Quartermaster General
U. S. A.

The Fall Meeting of the Louis-
iana Section will be held in Baton
Rouge some time in October. Ten-
tative plans call for a visit to the
new wharf now under construe-
tion at the Standard Oil Com-
pany’s Refinery, with a discussion
of its unique features by Mr. C.
G. Cappel, Vice-President of W.
Horace Williams Company, Ing,
Engineers and Contractors.

At a meeting of the Board of
Direction of the Louisiana Section
on July 16, the Committee on Li-
censing of Engineers was named
to confer with a committee of
architects on their proposed
A. 1. A. Licensing Bill for the pur-
pose of preventing conflict be-
tween the architects’ and ecivil en-
gineers’ licensing laws.

On July 8 the Section was the
guest of the Louisiana Post, So-

‘ciety of American Military Engi-

neers and the Louisiana Engineer-
ing Society at the Jung Hotel in
New Orleans to hear Brigadier
General Frederick L. Martin’s lec-
ture on ‘‘The Airplane in Modern
Warfare.”’

On July 10 the Seetion was joint
host with the Louisiana Engineer-
ing Society and the TLouisiana
Post, Society of American Mili.
tary Engineers at a Farewell Din-
ner to Lieutenant Colonel Willian
F. Tompkins,
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PERSONALS

We regretfully extend our fare-
well to Lt. Col. WILLIAM F.
TOMPKINS who has left to take
up a new assignment in Washing-
ton, D. C., as execcutive assistant
to the Chief of the Civil Works
Division of Office Chief of Engi-
neers. GOOD LUCK, Colonel.

: A hqarty welcome from the Sec-
tion is extended to Lt. Col
(:L:\RK KITTRELL, new District
Engineer, Second New Orleans
Distriet, who comes to us from
Fort Peck Dam.

We are pleased to note that the
pnm'd of Administrators of the
Tulane Bducational ¥Fund has
elected BERNARD H. GREHAN
to fill the vacancy on the Board
left by the late Charles A. Favrot.

HOWARD KEENAN " (Junior).
a recent transfer from the Canal
Zone, gave a piano recital at Wer-
lein’s on June 28.

MAJOR V. J. BEDELL is
known ashore as our genial secre-
tary, but it is not generally known
that he is prominently connected
with yachting activities in this
section. The Major is a member
o‘i the race committee of the
S_(mthcrn Yacht Club and spends
his week ends flagging winners on
Lake Pontchartrain.

The many friends of PETE
HAMILTON will be glad to know
that he has been transferred back
to New Orleans from Lake
(Charles.

HERBERT WILLIAMS has re-
turned to his office after a period
of illness. We are glad to see him
looking so well.

ALLEN J. NEGROTTO will act
as director for the Work Projects
Administration in connection with
the new secondary road program
being sponsored by the Louisiana
Highway (Commission.

R

V\TIXLDO S. PO\VEL‘L‘, Jr.
(Junior) 1s attending a short
course in soil mechanics at M. L T.

The National Patriotic Couneil
has selected COLONEL EDWARD
3. BRES as one of its educational
representatives. Colonel Bres re-
cently attended a meeting of the
Board of Direction at the Annual
Convention in Denver.

GEORGE G. EARL and JOHN
KLORER have been appointed to
q steering committee of the New
Orleans Association of Commerce
to study the question of the di-
version of water from Lake Michi-
gan to the Mississippi River.

S

We say welecome to Col. MAR-
CEL GARSAUD, who will soon be
back as General Manager of the

Board of Port Commissioners of
New Orleans.

e et

What about you North Louisi-
ana and South Louisiana members
of the Section sending in your
activities to the Committee on
Publicity at P. O. Box No. 1240,
New Orleans.




LASEC NEWS

EMPLOYMENT
OPPORTUNITIES

Engineers, various grades, $2600
to $4600 a year. Branches—struc-
tural and welding. Closing date:
August 5, 1940. (U. S. Civil Ser-
viee announcement 83).

Senior Engineering Aide (To-
pographic), $2600 a year. Closing
date: August 15, 1940. (U. 8. Civil
Service announcement 19,

Engineering Draftsman (Ord-
nanee), various grades, $1620 to
$2600 a year. Closing date: June
30, 1941. (U. S. Civil Service an-
nouncement 73).

150 engineers, designers and
draftsmen for Air Base Construe-
tion. Address A. G. Stanford, Old
Post Office Building, Corpus
Christi, Texas,

Reserve Officers interested in
construetion work, contact the
Quartermaster General’s Office,
Washington, D. ¢

DID YOU KNOW THAT

Of fifteen jobs listed by the
Committee on Employment, ten
placements have heen made, The
Employment Committee complaing
that their greatest trouble is in
locating applicants, ARE YOU
INTERESTED?

MEMBERSHIP CHANGES

APPLICATIONS FOR ADMISSION:

For Associate:

JOHN H. FREDERICKSON, JR., Nex
Orleans, La.

JAMES B. DIVEN, JR., Baton Rouge,
La.

MACE H. BELL, New Orleans, La.

ADDITIONS TO MEMBERSHIP:
Member:

GEORGE H. HUDSON, New Orlears,
La.
Associate:

GUSTAVE G. QUINN, Lake Charls,
La.

Junior:
DAVID A. BELL, Baton Rouge, La.

WARREN SIDNEY DANIELS, Uni
versity, La.

MEMBERSHIP TRANSFERS

From Associate to Member:

JOSEPH A. MILLER, New Orleans,
La.

DONALD MILLS, New Orleans, La.

CHANGES OF ADDRESS:

RUPERT G. HODGES from Baton
Rouge to Jefferson St., Port Allen,
La.

CALVIN N. JOYNER from Gulfport,
Miss., to Box No. 441, Ruston, La.

JOSEPH R. KINGSTON from Lou.is-
ville, Ky., to Box No. 244, Franklip,
La,

LEROY P. RAYNOR from Washingtez,
D. C,, to Room No. 314 Customhouss,
New Orleans, La.

WALTER P. SIMPSON from New i
leans, La., to Box No. 0, Bcn]nm::\
Franlklin Station, Washington, D, €



THE PROCEEDINGS

OF THE

LOUISIANA ENGINEERING SOCIETY

Published bi-monthly, February, April, June, August, October, December,

under the auspices of the Committee on Publication.

JAMES M. ROBERT, Editor.

s not responsible for any

The Louisiana- Engineering Society 1
d in this publication.

statement made or opinion expresse

RN e S

Subscription, $2.00 per annum Single copy, 35 cents

S e

ADVERTISING RATES

ONE VEAR HALF YEAR ONE ISSUE
Full page..ooommeme $50.00 $28.00 $10.00
Half-page — s 28.00 15.00 6.00
Quarter-page - 15.00 10.00 4.00
One-eighth page..... 10.00 6.00 2.00

per cent to the above

For the back outside cover add 50
per cent to the above

rates. For the inside covers add 25

rates.
R Ll e

Address all communications to
JaAmEs M. ROBERT, Editor, Tulane University,
New Orleans, La.

Entered as second-class matter July 27, 1916, at the Post Office at
New Orleans, Louisiana, under the Act of August 24, 1912
Acceptance for mailing at special rate of postage provided for in section 1105

Act of October 3, 1917, authorized Augnst I, 1918.







LOUISIANA ENGINEERING SOCIETY

Suite 422 St. Charles Hotel

OFFICERS FOR 1940

President, WILLIAM H. RHODES, 520 Canal Bank Building.
Ist Vice-Pres., B. STANLEY NELSON, 308 Whitney Building.

and Vice-Pres., C. W. RICKER, Tulane University.

Sect.-Treas., ARTHUR M. HILL, Tulane University.

DIRECTORS

LEO J. LASSALLE, Iouisiana State University.
KARI, P. KAMMER, New Orleans Public Service.
WADE BARNETT, Sewerage and Water Board.
HORACE E. CRUMP, Dock Board.

DAVID W. GODAT, 7826 Zimple Street.

ERS FOR 1940
of Civil Engineer-

BATON ROUGE SECTION OFFIC
President, BOVYKIN W. PEGUES, Head of School
ing, Louisiana State University.
1st Vice Pres., W. W. TENNANT, Standard Oil Co., Baton Rouge.
2nd Vice Pres., N. E. LANT, I ouisiana Highway Commission, Baton Rouge.
C. A. MYERS, Louisiana Highway Commission, Baton

Sect,~Treas.,
Rouge.

Members may obtain key to rooms at hotel desk

All business communications should be addressed to Arthur M. Hill, Secre-

tary, P. O. Station 20, New Orleans, La.




LOUISIANA ENGINEERING SOCIETY
STANDING COMMITTEES FOR 1940
STANDING COMMITTEES OF THE SOCIETY FOR 1940

Awards B. H. Grehan

Membership Publication
J. M. Robert, L. J Lassalle Division “A” Committee
ChaxrmanJ O’Neill D. W. Stewart, Division “B”
J. C. Baehr S Rainville, Jr. Chairman J. J. Bulliung.
A. R. Brousseau W' hipple M. H. Bell Chairman
L. T. Frantz C. Binnings J. T. Bullen S. V. Applewhite
g li'ngots é JG BCulliunlg B. H. Chaffe, Jr.
egues 3 . G. Cappe &
J. C. Bendler MoE I::xnancu M. I:I gramcr ? ;Xll(;yl;letch £
. . rump, . ourtne %
C alrmanJB Doenblatt, J. D. Ford
Civic and Industrial D. W. Godat O. H. Elverum G. W. Hill
airs A. M. Hill E. M. Freeman A. E. Hotard
B. S. Nelson G. C. Kerr W. T. Hess J. C. Kerr
Chairman H. L. McLean J. B. Howze, Jr. W S I eake
A. Abaunza C. J. Peirce, Jr S. E. Huey H. ] Lans
R. T. Burwell L. C. Smit T. J. Jones kett
C. G. Cappel J. L. Fortier N. F. Kammer R. P. Locke
J. F. Courtney C. M. Kerr N. L. Marks, Jr.
C. C. Crawford P. J. Letz L. C. McLean
E. L. Cowan House G. P. Meade W. P. Oster
C. B. Dicks Karl P. Kammer, F. B. Medford N. H. Ross
P. F. Hoots Chairman M. H. Nabors D. W. Stewart
C. Muench M. C. Abrahm H. P. Newton T
A. J. Naquin J. C. Baine B. Oakland W. O. Turner
J. L. Porter H. E. Crump B. B. Pierce W. H. Grant, Jr.
P. T. Seashore A. H. Guillot F. F. Pillet E. J. McNamara
G. A. Seaver W. T. Hogg W. H. Scales
F. M. Stone S. E. Hottinger H. Shutts ic Relations
J. L. White E. S. Lanphier W. W. Tennant Public Relation
W. N. Tuller C. L. Nairne S. A. Theard F. N. Billingsley,
W. S. Nelson S. E. Trouard Chairman
Employment W. F. Levert L. F. Alexander
mploym
S. C. Braselman
R. H. Baumcbﬁclzl. Legislation Membership A. L. Dunlap
R. P Bassichmmanl‘ J. Lasalle Division “B A. M. Fromherz
R. B. Kohnke Chairman Wade Barnett, B. H. Grehan
P. G Kb F. N. Bxllmgsley ChmrmanA S. Hackett
E. NicLellan J. L. Bourgeois D. S. Elliott i u (&
R. F. Muller E. S. Bres C. A. Myers G. R. Hamme!
G A Hete M. J. Cramer J. H. O’'Neill N. E. Lant
5w g !l_){erécks}a\on A. F. Landry B. W. Pegues
rehan . L. Ristro
Entertainment  F. B. Grevemberg Professional _I]) M. Robertp
and Outings ¥ _]B Jl;!::;!erhte A dvancement C. S. Wiggin, Jr.
O. K. Olscnthmrman K P Karimes D. Derickson, D. L. Morris
B. H. Bell J. Klorer T. E Chz‘\;rman
J. J. Bulliung - E Lant - ke Publicity
Ry Drcud]nfr 12 { Lassalle {:—{ % h;°:; Natak
A. L. Dunlap N. Levy N. Eo L:nt i uunx}l;airmun
H. . Flether G, E. May Bl A
D. W. Godat H. L. McLean 5 sison F. A. Benson
K. P. Kammer L. L. Newman L. L. Newman B. Dornblatt
D. Moodie G. P. Rice H. P. Newton R. L. Nall
H. B. Myers, Jr.  W. H. Spaar C. B. Norris E. J; Hass
A. > }\aqu]n D. W- Stcwart J Rlcss . =
o JJPem;c W. F. Tomdpkms A. M. S&/a‘ﬁ
P. H. Quinlan {‘-,M W. P. L chhnical Papers
D. W. Stewart O. Turner . W. Kerr,
A. J. Fransen C. S. Williamson Publication Chairman
) P Morehiser Committee F'9 Biog
Engi = Division “A” ot
ngineering E. L. Erickson
5‘"—""0" Library J. M. RObcélFmirmunA M. Fromherz
C. 8, Wlllldr(n;on, D. W. Godat, L: J: Crucullua K. P. Kammer
F Colrm;mdmmmo 4+ ChmrmanD S. Elliott R. J. Kuhn
Dinfekacri LT };‘:‘;;0" {’{, J. Ht}rl::en H. A, Levey
F W Dusenbury W, . Scales A, ‘M Hill C. W. Rxc'ker
[l;' JWC;m;ano [ 38 % Ricker H. 8. Salzer R. A Stci;nmayer
, ¥« Godat H. Watrrfall g A. L. Willoz
W, B. Cregory R, M. ol G. -llr‘Wil!mmaon RN hbe
mlt!rjr'h'bluat‘thllz;to?o::’h committee is the Juntor member, who sils with the coms




PROCEEDINGS

OF THE

LOUISIANA ENGINEERING SOCIETY

VoL. XXVI. OCTOBER, 1940 No. 5
CONTENTS
EDITORIAL NOTES AND COMMENT : PAGE
The Engineer’s Responsibility in Civic AfFAIrs.....ccoommmemresmeremeeeaseees 215
Parsonaln. o o S R S e e Sl 216
ADDUAT MECHIE, TOAT coiionismiossmamossmomdsomsopsismtpesemrsteesemsmemi e 216
Ren Willard - i e e meis St et s 217
Wade Batnetl i it o e st e GO e 218
Welcome New MemDbEIS .......cccrcerareusspsemmmmsssecasssemssesscassesezesmmsases s PO 220
Fluorescent TAZhHIE . ... < icemmmmmsimsoorirtssmessesmmmmmimsemmmmes = 224
The Diesel BHgINE . coihi it it e e e 224
PAPERS AND DISCUSSIONS:
,“The Diesel Engine.” By R. D CaMPBEIL ..o.eeeeneereermmnrensvmemaseenes 225
«Technical Aspects and Applications of Fluorescent Lighting.”
By J. M. CUGHIOTY —eoosoemitoieiemmiiimeeetre 238
MINUTES OF MEETINGS AND BUSINESS OF PHE SOCIETY ccieeeaeemmemmamareneess . 253
TASHC NEWS o i i b i S e S e 255

EDITORIAL NOTES AND COMMENT

The Engineer’s Responsibility in Civic Affairs. We rejoice
in the honor and responsibility that has recently ecome to one
of our members.

Mr. Arthur J. Naquin has recently been installed as presi-
dent of the Young Men’s Business Club. We offer to him our
congratulations upon this honor and our sympathies in his
heavy responsibility. We also congratulate the Young Men’s
Business Club upon having Mr. Naquin as its president.

Leaving personalities aside, Mr. Naquin’s election is sym-
bolie of two trends which affect very much the engineering
profession. The first is an ever inereasing recognition that
the engineer is equipped both by tempe ament and by training
215
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to assume a position of leadership in the non-technical and
civie affairs of his community. This recognition of leadership
takes many forms in numerous communities.

But much more important to the profession is the recogni-
tlon by engineers themselves that, in the interest of rendering
greater service, it is incumbent upon them to assume the obli-
gation of this leadership. No longer can the truly responsible
engineer leave community leadership to non-technical men
while he buries himself in a mass of routine technical impedi-
menta.

The engineer is eminently fitted for community leadership.
His is the duty to lead. His is the obligation to serve.

Personals. Last issue the LASEC NEWS was published for
the first time as a part of these Proceedings. Attention is di-
rected especially to the very interesting ‘‘Personals’’ column.
This editor has frequently requested the members of the Louis-
lana Engineering Society to send similar items for inclusion in
the Proceedings, but so far there have been no results. It is
obviously impossible for the editor to know without being in-
formed of all the events going on in the membership. Either
from inertia or from a quite mistaken sense of modesty, mem-
bers have refrained from sending in items about themselves:
It is a mistake to assume that modesty requires silence. The
other members of the Society are interested in your personal
welfare and like to read such items. So send them in. And may
We request you to see that the other mmbers of the Society
with whom you are in close personal contact do so too. Thanks.

Annual Meeting 1941, With the approach of fall, prepara-
rations for the Annual Meeting are getting under way. Our
genial and efficient member, Karl P, Kammer, will serve as
Chairman of the Genera] Committee for 1941 Annual Meeting.
This choice will meet with the hearty endorsement of all mem-
bers, and in the meantime may he bespeak for Mr. Kammer co-
operation of all members in giving him assistance and sugges-

tions. We know that he will weleome all suggestions that will
be helpful to the Committee,
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BEN WILLARD

Ben Willard died in New Orleans on July 30, 1940.
It is with deep regret that the Society recognizes
the passing of one of its life members.

Mr. Willard was born in Utica, New York, on
October 3, 1863, the son of Judge Joel Willard and
Amy Ann Ladd. His early education was received
in the grade schools of Utica, and his final training
at Utica Academy.

In 1886 he became associated with the Thomson-
Houston Company, and continued this association
with its successor, the General Electric Company,
antil the time of his retirement in 1933. In this con-
nection Mr. Willard was recognized as one of the
pioneers in the electrical industry throughout the
country, and his contributions to the industry while
in New Orleans made this eity one of the early lead-
ers in this field of activity.

After spending several years in construction and
engineering work in Boston, Chicago, and San Fran-
cisco, Mr. Willard was transferred to New Orleans
in 1894, and following his arrival here, served as
branch manager for the General Electric Company.
His first major work in this city was to supervise
the construction of 125 miles of overhead distribu~
tion system for electric railway service. This same
design is still used as standard, not only in New Or-
leans, but in many sections of the country. He also
supervised the initial electrification of drainage
pumps and stations for the Sewerage and Water
Board of New Orleans. Invention of the present
traffic control light is attributed to his ideas and
models, one of which was tested on Canal and Ca-
rondelet Streets ten years before the present per-

manent installation was made.

Mr. Willard was married on June 7, 1898, and is
survived by his widow, the former Miss Mary Mans-
field Copp, and one daughter.

”
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His association with the Louisiana Engineering
Society as a member dates from January 1, 1900, and
active interest in the Society was maintained until
the time of his death. In 1930 he was honored by
being made a life member of the Society.

This testimonial is written as a mark of esteem
from his fellow members and many friends. There.
fore, be it resolved, that the record of a loyal mem-
ber be spread upon the minutes and published in the
Proceedings of the Society, and that the deep feel-
Ing of regret at his loss, be conveyed to Mrs. Willard
through the medium of this resolution.

FrRANK G. Frosr,

HexrY J. MALOCHEE,

JOHN KLORER.
Committee

WADE BARNETT

Wade Barnett, engineer in charge of design of
pumping stations and mechanical equipment of the
Sewerage and Water Board of New Orleans, a life
member of the Louisiana Engineering Society and a
director of the Society, was born November 18, 1876,
and died in New Orleans after a brief illness on

July 22, 1940. Hig widow, the former Miss Lutie
ennett, survives him.

He profited from g liberal education, classical and
technical, as evidenced by degrees of bachelor and
master of arts from the Jesuits’ College of the Im-
maculate Conception in 1893 and 1894, respectively,
and bachelor in the mechanical engineering course
at Tulane University in 1897,

_Du}ring the early years of his career he was asso-
clated with A, AL Lockett & Company of this city.

\
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He entered the employ of the Sewerage and Water
Board in 1905, at the time when the present sewer-
age, drainage, water and purification systems were
organized. His work was to design the present
buildings, concrete walls, reservoirs and passages of
the present systems, as well as the special mechan-
ical equipment necessary for successful and efficient
operation. Much credit is due to Mr. Barnett for i
the attractive appearance of the Water plant and ;
Pumping Stations throughout the City of New Or- ;
leans. His fellow-engineers honor him more for the
detail design of the pumps and mechanical equip-
ment.

From 1917 to 1920 he was granted a leave of ab-
sence from the Sewerage and Water Board so that
he could work on a design of the pumping stations
and equipment for the Sanitary District of the City 2
of Chicago, including Evanston, Desplains and Calu- %
met Pumping Stations. He resumed his work with
the Sewerage and Water Board completing the de- :
sign of the present enlarged drainage system.

In 1938 he was consulted by the U. S. Government
in the design of very large syphons for the St. Fran-
cis River Project, Arkansas Drainage District No. B
7. Tt was a matter of great pride to him to know R
that his predictions in the performance of these
syphons was very closely met in actual performance. -

At the Annual Meeting of the Louisiana Engineer- ;
ing Society in 1939 he was installed as a member of
the Board of Directors; and, in recognition of his )
thirty years of membership dating back to 1910, he 3¢
'i\;)afolnacle a life member at the Annual Meeting in g

His knowledge, cultural and technical, his experi-
ence, his ideals of fairness and justice, his high en-
cineering standards, all added to a most pleasing
personality, won for him unstinted respeet, esteem K
and loyalty.

PSSR AONSIRORR

USRI
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The Louisiana Engineering Society has lost one
who was most interested in its activities, in all its
technical and social phases, and who faithfully
served as one of its Directors.

Therefore, be it resolved, that the record of this
loyal member and Director be spread upon the min-
utes of this Society and be published in its Pro-
ceedings, and further, that the deep sympathy of his
fellow members of the Louisiana Engineering So-

ciety be conveyed to Mrs. Barnett in this hour of
sadness.

Horace E. Cruwmp, Chairman,
Louts Frantz,
JOHN RIESS,

Committee.
August 12, 1940,

“

Welcome New Members., We extend a cordial welcome to
the following gentlemen who have recently been elected to
membership in the Society. Both they and the Society will
derive great benefit from their membership :

Allen, Hunter 8. Non. Res. Member. Age 40. Two years
with Southern R. R., locating and constructing railroads in
mountains of Tennessee and Kentucky, 1917-19; 1919-1922, lo-
cating and consty, engr., highways and bridges, Livingston,
Tangipahoa, Washington, St. Helena and St. Tammany Par-
ishes; 1922-23, Resident Eng, with La, Hwy. Comm., St. Lan-
dry and Pointe Coupee Parishes ; 1923 to present, Estimate
Dept. La. Hwy. Comm., as Auditor; present title: Asst. Office
Engineer, Route 2, Baton Rouge,

Allen, Raymond T, Non. Res. Member, Age 35. Since 1925
with La. Hwy, ( Jomm., 1 year, Rodman and location and constr.;
9 years Instrument man; 7 years Resg, Engr. on Const. and Lo-
cation; 2 years office employee, Drafting and Est. Dept.
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Bottolfs, Carl E. Non-Res. Member. Age 35. September,
1922-May, 1923, E. E. course, L. 5. U.; June, 1923-August, 1923,
Rodman, Silver Falls Timber Company, Silverton, Oregon;
September, 1923-May 1924, Portland Rwy., Light & Power Co.,
Portland, Ore.; May, 1924-October, 1924, Southern Pac. R. R.,
San Francisco: November, 1924-November, 1925, La. Hwy.
Comm., and E. G.Freiler, C. E. & J. M. Fourmy, C. E., Chief
of Party; November, 1925-July, 1927, United Fruit Co., Tela,
Honduras ; August, 1928-June, 1932, La. Hwy. Comm. ; January,
1934-June, 1935, U. S. Coast & Goedetic Surveys; June, 1935-
present, La. Hwy. Comm. 600 S. Holly St., Hammond, La.

Cooper, Robert S. Age 37. Instrumentman on concrete, as-
phalt paving, city storm and sanitary drainage, inspr. on state
conerete paving, instrumentman in charge of gravel road con-
struction, asst. res. engr. on bridges and bridge location engr.
for Hwy. Comm., for past 11 years. Also made road surveys
for the state. 3 yearsin C. E. course at L. S. U.. Has worked
for La. Hwy. Comm. for 13%% years. Bridge Dept., La. Hwy.
Comm., Baton Rouge, La.

Daigle, D. J. Non-Res. Member. Age 34 Graduate School
of Eng., L. S. U.; 1 year exper. in Geophysical Research work,
7 years exper. with La. Hwy. Comm. 9931 Pocahontas Street,
Baton Rouge, La.

Dobbs, William A. Res. Member. Age 31. Grad. of U. S.
Naval Academy, 1932; 8 years with Fairbanks Morse as Sales
Engr., handling Diesel power plant design, constr. and oper.;
2V, years with Shell Oil Co. as service engr. on problems of
Jubrication and indus. applications of petrolewm produects.
1322 Jefferson Ave., New Orleans.

Dubus, Andre J. State Member. Age 36. 1923-1924, Constr.
Dept., Gypsy Oil Co., Tulsa, Okla.; 1924-1925 Inst. man and
Bridge Insp., La. Hwy. Comm.; 1926-1927, Field Engineer, Do-
mill Constr. Co., Bastrop, La.; 1927-1928, Field Engr. La. Pow-
er & Light Co.; 1928-1939, Right of Way Engr. in charge of all
location, Glulf States Utilities Co., TLake Charles; 1939 to pres-
ent, Indust. Sales Engr,, Lake Charles & Baton Rouge. 740
Iberville Street, Capital Heights, Baton Rouge, La.
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Ellis, Lloyd A. State Member. Age 39. 1924-1927, C. E.
School, L. S. U.; 1925-1927, Estimate Dept. La. Hwy. Commn.;
1928-1929, Instrumentman, La. Hwy. Comm.; 1930, Instrument-
man on asphalt constr., La. Hwy. Comm. : 1931-1940, Res. Engr.
on asphalt constr., La. Hwy. Comm. R. D. 2, Baton Rouge, La.

Foster, R. B. Res. member. Age 27. Grad. Tulane, B. E. in
Civil Eng. 1933. 1933-1935, Engr. Fed. Land Bank, N. 0
1935-to date, U. S. Eng. Dept. 2nd N. 0. Dist.,
tract levee constr

£y
Insp. of con-
- Instrumentman on second order surveys.
Present, Office Engr., Dredge Planning Section. 7708 St.
Charles Avenue, New Orleans, La.

Guelfi, Peter J. State Member. Age 35. Since 1926 with
Gulf States Utilities Co. as follows: 5 years distribution engr.;
2 years general sales work ; 7 years industrial sales engr., care
Gulf States Utilities Co., Baton Rouge, La.

Haas, 8. G. Frank. Res. Member. Age 56. Grad. Tulane
Univ., 1905, Chem. Engineering; 1 season with Oakley Plant-
ing Co., Ovoca, La.; 1 season as Chemist, Mexican Sugar Ref.
Co., Telacotalpam, Mexico; since 1907, Tech. Engr., Sewerage
& Water Br. of N. 0., in charge of mech., steam. & hyd. testing,

ete. at pumping stations., Since 1931 in charge of water purifi-
cation. 59 Neron Place, New Orleans.

Hardie, William, Jr. Res." Mem. Age 27. Grad. Ala. Poly.
Inst. 1937, B. Mech. Eng., M. S. (Mech. Eng.) Tulane, 1939.
3 years as Eng. aide for U, S. D. A.; 1 year as sales Engr. with
Trane Co. 1013 Broadway, New Orleans, La.

de Laureal, Wm. D. Junior Mem. Age 26. Grad. L. S. U.
1934, M. E.; 3 years Sales Eng. (machinery); 2% years Air
Condit. Sales Engr., all wth Fairbanks Morse & Co. 6330 St.
Charles, New Orleans, La.

Murphy, D. W. B. Res. Mem. Age 29. Grad. Tulane Univ.
1937, M. & E. Eng. ; past 21 years ag Engineer with N. O. P. S.
L, doing rate analysis work. 317 Baronne Street, New Or-
leans, La.

Nilson, Cullen M. State Memn, Age 30. 1929-1933, Field En-
gineering, La, Hwy. Comm, ; 1933-1937, Engr., Auditing Dept.,
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La. Hwy. Comm.; 1937-present, Engr. Dept,, Standard Oil Co.
of La., Coordination Div., draftsman. 3956 Main Drive, N.
Highlands, Baton Rouge, La.

0’Brien, Joseph T. State Mem. Age 26. Grad. L. 8. U.,
1934, B. S. in Elect. Eng. Employed since July, 1934, by
Standard Oil Co. of La. as Process Engr, at Baton Rouge Re-
finery. 1990 Locust Street, Baton Rouge, La.

Reilly, Michael H. Res. Mem. Age 32. 3 years Engr. Dept.,
I C. R. R.; 1 year Inst. man,, M. J. Flynn; 5 years Supt. of
Constr., W. P. A. Has worked for Illinois Central R. R. as
draftsman doing shop drawings for locomotives, cranes and
machines. 440214 Canal Street, New Orleans, La.

Wehrman, Alvin A. Res. Mem. Age 29. Grad. Missouri
School of Mines, 1933, B. S. in Civil Eng. Before grad. em-
ployed by Mo. State Hiy Dept. for 2 years in Constr. Dept.;
since October, 1933, with Second New Orleans Eng. District as
Dredging Inspector. 1036 Jefferson Avenue, New Orleans, La.

Williams, Gerald C. State Member. Age 26. Grad. L. S. U.
1934, B. S. in Mech. Eng. October, 1934, to June, 1936, em-
ployed as drafting engineer with Freeport Sulphur Co. March,
1937, to January, 1938, Drafting Engineer with Solvay Process
Co. of Baton Rouge. M. S. degree, L. S. U. 1938. Since 1938,
inspector with Standard 0il Co. of Lia. 646 North Street, Baton
Rouge, La.

Williams, R. W. State Member. Age 31. Grad. Pennsyl-
vania State College, 1932, B. S. in Mech. Eng. and M. S. in
Mech. Eng. in 1934. Since 1934 employed in the Process En-
gineering Division of Standard Oil Co. of La. 2936 Adams
Street, Baton Rouge, La.

Transferred from Student Member to One-Year Honorary
Junior Members:

Bittenbring, Charles, Jr. Grad. Tulane University, 1940,
B. E. in Civil Eng.

Samuelson, Hyman. Grad. Louisiana State University,
1940, in Civil Eng.
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Re-Instatement:

Frederickson, John H., Jr. 33T Bellaire Drive, New Or-
leans, La.

Fluorescent Lighting. One of our members, Mr. J. M. Guil-
lory of the New Orleans Public Service, discusses in this issue
the latest development in fluorescent lighting. This develop-
ment, while comparatively new, is gaining widespread accept-
ance as a means of modern lighting. His discussion is both
instructive and up-to-date. It is interesting to note from his
discussion that even fluorescent sources of light do deteriorate
with use, just as do the tungsten lamps.

The Diesel Engine. A very interesting and informative
article on both the history and the present status of the Diesel
engine appears in this issue in a discussion under the above

title by Mr. R. D. Campbell, Diesel Consultant of the Shell
Petroleum Corporation.

He summarizes in very readable fashion the development
which has taken place and which has led to the high perform-
ance of present day Diesel engines. Members interested in

Diesel engines will derive much benefit from a reading of this
article,



PAPERS AND DISCUSSIONS

THE DIESEL ENGINE
By R. D. CAMPBELL *
Read before the Society August 12, 1940.
Introduction

During the past decade the words ‘‘Diesel engine’’ have
come from the lips of nearly every educated person, both in
this country and abroad. Let us see why this word has ex-
cited the imagination of so vast a group of people.

When the old ‘‘horseless carriage’’ had reached a fair stage
of development and had acquired the more dignified name of
automobile, it was well on its way to popular acceptance. ‘When
the crude assembly of gadgets which constituted the early
(and unreliable) thing known as «¢yireless’’ had reached a
fair stage of development it took on the nmame radio, and be-
came a must in every well furnished home. When the noisy
old oil engine was improved and made a very useful part of
our economic order, it took on the name Diesel engine——named
after one of its most ardent advocates and a successful inventor
__and soon was on the lips and minds of the general publie.
The name Diesel is to the oil engine what the name Edison is
to eleetricity or Otto is to the gasoline type engine. Each of
these great men took an idea and made it into a useful tool of
our civilization, and we honor them by attaching their names
to these fields in which they labored so suceessfully. Each of
these men was an inventor, but more than that each of them
improved on the ideas of others and produced an article which
was useful in our economic system and having a real com-
mercial value—not merely another theory or hypothesis.

The Diesel engine has been receiving this popular acelaim
because it has reached a stage of development and usefulness
such as to render a service to millions of people in their daily
living routine. It is constantly invading new fields of service

# Diesel Consultant, Shell Petroleum Corporation,
225
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where previously it was not applicable. The vast improve-
ment in train service since the advent of the Diesel-powered
trains has been featured by the railroads and popularized by
the newspapers. This wave of popular acceptance is men-
tioned, not because the Diesel engine is a recent invention but
to recall that fact that an invention may be rele
of obscurity until it undergoes the necessary
provement, and modification to make it
daily lives before it receiv
such an invention.

gated to years
development, im-
a useful part of our
ed the popular acclaim accorded to

Developments Leading Up to the Diesel Engine

The Diesel engine, as such, is over forty years old. It is
difficult to state its exact age, for there is no set rule defining
the time of birth of an invention. By custom we measure the
age of a human being from the time it draws its first breath as
an independent separate being. But there is no such well es-
tablished rule for defining or dating the time of scientific
achievement and invention. Here are some of the dates indi-
cating important milestones in the development of what we
now know as the Diesel engine :

1684—Huyghens’ gun powder engine.

1804—Sadi Carnot wr

ote his well-known but purely theo-
retical Carnot cyele,

1856—Beau de Rochas wrote his cycle for an internal com-
bustion engine.

1866—0tto and Langen constructed a free-piston engine on
the de Rochas eycle,

1870—The Otto silent engine on the de Rochas cycle.

1870-1895—A period of intense
tation on hoth gas and oil bur
Otto, Langen, Akroyd, Stuar

1878 —Rudolph Diesel
a student, hegan toying

development and experimen-
ning engines by such men as
t, Weiss, Hornshy, and others.

» & young Bavarian engineer and still

with the idea of building an engine
to operate on Carnot’s ideal eycle,
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1892—Diesel’s paper on ‘A Rational Heat Engine,’”’ on
which he is granted patents. It proposed an uncooled cylin-
der and powdered coal as the fuel!

1895—Diesel’s first engine destroyed while attempting to
start it with gun powder.

1896—Diesel’s idea taken over by M. A. N. and Krupp of
Germany where additional technical talent was available for
developing and improving the idea into a workable machine.

1897-1898—The first Diesel engine built—but it had a cool-
ing system and used petroleum as a fuel. Patents covered gas-
eous, liquids and solid fuels.

1898—The first American-made Diesel, built by the Busch
interests of St. Louis as licensees.

What Is a Diesel Engine?

For the purpose of this discussion, it may be advisable to
give a simple, non-technical definition of a Diesel engine as fol-
lows:

A Diesel engine is an internal combustion engine, generally
using a petroleum fuel, operating at a sufficiently high com-
pression ratio to produce temperatures of the air charge which
will ignite the fuel when properly injected into the air charge
in the combustion space. This is not a fool-proof, all-inclusive
definition but is sufficient for our needs.

The action of the Diesel engine may be described briefly as
follows:

The piston draws a full charge (unthrottled) of air into
the cylinder on the suction stroke, the inlet valve closes, and
the air charge is compressed to a pressuré of approximately
500 pounds per square ineh, which produces an air tempera-
ture of approximately 1000°F. (Fuel oil of good ingition char-
acteristics—high cetane number—will ignite in the presence
of air at temperatures of 800 to 850°F.) As the piston reaches
the upper dead center position and the air is compressed to
the conditions mentioned above, the fuel injection system pro-
jeets a number of small sprays of atomized fuel into the region
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occupied by the dense hot air. As the fuel penetrates the air
it resembles a mist of perfume leaving an ordinary toilet atom-
izer. As it progresses into the dense air and the droplets be-
come hot from contact with the air, each droplet bursts into
flame simulating a tiny meteor; and the wake of each spray
resembles the tail of a comet. Note that ignition does not oe-
cur at any one fixed point, as is the case of the Otto eyele en-
gine, but that the flame is initiated or started at a myriad of
points. Also, each droplet that bursts into flame releases heat
which further raises the temperature and pressure of the air
within the combustion Space, thus assuring combustion of any
particles of the fuel which are slow to ignite.

More time is required for the complete combustion of the
fuel droplets than is required for the combustion of a perfect
air-gas mixture as used in an Otto type engine. As a result
of this longer period of combustion, the pressure rise within
the cylinder is slower, resulting in the combustion process con-
tinuing during a portion of the expansion stroke. The slower
combustion process is partly responsible for the fact that
Diesel engines are not built to operate at as high rotative
speeds as engines built on the Otto eyecle.

As the combustion process occurs during a portion of the
expansion stroke, the actual expansion ratio of the burned
gases is not equal to the compression ratio, as is the case in

the Otto engines, but is of the order of 7 or 8 to 1. This ex-
pansion ratio, however

, 1S greater than the expansion ratio of
an Otto engine, w

hich normally has a much lower compression
ratio, and herein lies one of the chief reasons for the high effi-
ciency of the Diesel engine.

Also, there is no throttling of the inlet air into the Diesel
engine eylinder. The free flow of the air into the cylinder re-
duces one of the minor losses, commonly referred to as pump-
ing losses, which is ever present in Otto engines when operated
at less than full throttle, i. e., partial loads. Tt may be advis-
able to compare some of the facts, figures, and conditions of

the Diesel engine with those of the Otto engine with which we
are more familiar,
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Item Otto Diesel
Compression Ratio...... 6:1 15z1
Expansion Ratio......... 5:1 21
Compression Pressure... 120 5004
Inlet Air Temperature..150°F. 70°F.
Compression Tempera-

e E S ISR L 400°F-600 1000°F.
Firing Pressure............ 5004 750
Firing Temperature.... 3000°F. 3000°F.
Good B. M. E. P...........100-110#

Sq. Ime 80-90# Sq. In.

Fuel and Air mixed in. Carburetor
and Mani-

fold Combustion Space
(24111 510) « O———— Spark (ompression Tempera-
ture
Points of Ignition........ 1 or 2 Many
Fuel at Time of Com-
bustion Gas or Vapor Liquid
Control.-. _Quantity of
mixture Quality of Mixture
Weight per H. P 100% 150%

History of Diesel Engine Development
After the production of the Arst Diesel engine, there re-

mained many cbstacles to overcome, chief among whieh was
its need of improvement and its lack of public acceptance be-
cause it was a radically new and untried machine. During its
carly years when it was protected by patents and its manu-
tacture was limited, the ‘‘hot bulb’’ or low compression oil
engine continued to gain in popularity. The growing use of
the low-compression oil engine, however, paved the way for
the public aceeptance of the Diesel, and when the patents ex-
pired several engine manufacturers entered the Diesel engine
field. The decade 1900 to 1910 saw the Diesel engine being
improved and applied in limited fields, particularly subma-
rines, municipal power plants, and in certain isolated plants
where other forms of power were not available.

= . ]
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The decade 1910-1920 saw the Diesel engine being im-
proved and modified in many ways, chiefly because the ori-
ginal patents had expired and many manufacturers had en-
tered the field. As a general rule, each new manufacturer was
responsible for introducing one or more important ideas which
were embodied in his particular engine. Mechanical injection
systems were generally tried out with the idea in mind of re-
placing the more complicated and expensive air injection sys-
tems on the medium and small size cylinders. Multi-cylin-
der engines in sizes up to 1,000 H. P. and larger were built.
The general acceptance of the Diesel became more pronounced
and it was tried abroad in locomotives and rail cars. Oil pipe
lines, drainage and irrigation plants, mines and marine appli-
cations were popular fields for the Diesel.

Each new decade has seen the Diesel improved and adopted
more rapidly than in the previous ten-year period. During the
period 1920-1930, the manufacture of Diesel engines was be-
gun by thirty-one companies, while very few of the earlier
manufacturers discontinued the making of Diesel engines.
Mechanical injection systems were generally adopted to re-
place the air injection systems for all but the largest size cylin-
ders burning the lowest grade fuels. Engines as large as
4,000 H. P. were built, and sales reached the 500,000 H. P.
mark in 1928. Engines of both the 2-stroke cyecle and 4-stroke
cyele were popular. Many municipalities built their own elee-
tric system and took advantage of the economy of the Diesel
to produce the power. Small steam engine plants which were
obsolete or inefficient were replaced with Diesel engine power.
The smaller and wmore compact Diesels resulted in many ma-
rine installations in tugs, tow-boats, fishing vessels, and other
small craft. Cotton gins and ice plants were popular south-
western industries where the Diesel found favor. Prior to the
advent of the widespread network of power lines, many cotton
gins in isolated places had to choose between the steam engine
and the oil engine as a source of power. ‘While ice plants were
usually located in places where electric power was available,
the length of their operating season and the relatively high

load factor indicated the selection of the Diesel engines for
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the source of their power. The availability of fuel oil and the
lack of adequate electric power in many communities resulted
in the Diesel engine being a ¢cpatural’’ in such states as Ar-
kansas, Louisiana, Texas, Oklahoma ,and Mississippi.

The decade of 1930 to 1940 witnessed so many events oc-
curring in Diesel history and this period is still so fresh in
your memories that it will not be outlined as completely as its
Tractors, trucks, buses, airplanés,
trains, shovels and draglines all saw the Diesel tried and in
many cases adopted as their most suitable source of power.
Diesels, particularly in the new streamlined trains, were front
page news. The number of Diesel engines being purchased for
each of the above mentioned services was inereasing yearly,
which would imply that the adoption of the Diesel into these
fields had passed the experimental stage.

Besides receiving wide adoption in the mobile and portable
fields of service, recent years have witnessed 2 growing popu-
larity of the medium size Diesel in small industrial plants. The
large, slow speed Diesel had a high initial cost, required a
large foundation and from 14 to 20 feet of head room ,and was
not well suited to the needs of small power Uusers. Also, the
vibration produced by an engine of two 0T three large cylin-
ders, each developing & large amount of power at every stroke,
was objectionable in many cases. In contrast, the small, high
speed unit was noisy and not so generously rated as the larger
engine. A very acceptable in-between unit has appeared on
the market in recent years. Tt consists of a multi-eylinder
unit of 25 to 50 horsepower pPer cylinder, operating at speeds
of 450 to 750 RPQ, having good fuel economy and requiring
less than eight feet of head room in which to pull pistons. This
medium size, medium speed Diesel engine is in every detail a
small model of the large heavy duty type of Diesel engine. The
development of this medium size Diesel clearly demonstrates
the alertness on the part of the engine manufacturers to de-
velop and offer engines for definite markets. Tn many cases,
this medium size Diesel has been adopted for draglines, small
vessels and other services where its size and speed makes it

well suited to the purpose.

accomplishments merit.
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Types of Diesels

A Diesel engine designer or a manufacturer considers a
Diesel engine from the standpoint of such classifications as:

Two-stroke cycle or four-stroke cyele

Solid injection or air injection

Individual fuel pumps or a common rail

Crankcase, blower, or pump scavenging

Shape of combustion chamber

Rotative and piston speeds

Service modification or type.

Of the above groupings or classifications, the last two are,
as a rule, of greatest interest to the Diesel engine user. In re-

cent years, the rotative speeds have been generally classified
as follows:

Probable Pistol

Speed Class R.P.M. Speed in Feet
Per Minute
(1) Slow speed Up to 500 800-1100
(2) Medium speed 500-1000 900-1500
(3) High speed 1000-1500 1200-1600
(4) Automotive Over 1500 1400-2000
Bs

From the user’s standpoint, the RPM is more important
than the piston speed. The piston speed is a matter for the
designer to study, as it has a bearing on the life of the moving
parts in the engine and lubricating problems. In many cases
it is well to subdivide the slow speed classification into two
groups with 300 R. P, M. being the dividing line. There is a
difference in size ang type of engines which makes this sub-
division useful in selecting engines for certain serviees.

The second import

ant classification of Diesel engines, as far
as the user is cone

erned, is the application or service modifica-
tion. This elassification refers to certain changes or modifica-
tions which make the engine particularly well suited to a cer-
tain type of service, Thege modifications are, as a rule, readily
recognizable to one wheo is familiar with Diesel engines, al-
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thongh to the uninitiated an engine is an engine. The more
important application or service modifications are:

(1) Stationary .o e (5

(2) Marine—Direct reversing

53 —REVerse Zears .

(8) Tractor ..o

(4) Automotive . oo

(5) Mobile or Portable e
(1) Almost unlimited in weight and size ; separate auxiliaries;
box-base may be used; bedded crankshaft; heavy flywheels, es-
pecially for electric generating service; levelled on heavy
foundation. (2) Moderately compact; some built-in auxilia-
ries ; marine or V-base always used; water-cooled exhaust mani-
folds; bedded crankshaft; large sizes directly reversible, small
sizes have reverse gears; thrust bearings inside of crankcase;
arranged for variable speed control ; engine frame is deep and
very rigid; small flywheel. (3) Reasonably compact; auxilia-
ries built-in or attached; engine has suspended crankshaft; ex-
haust manifold uncooled; gasoline engine Or clectric starting

used ; weight may exceed that of the automotive type engine;
(4) Quite similar

and no spark

.

standard SAE flywheel housing for cluteh.
to your automobile engine, but it has a fuel pump
plugs. (5) Quite similar to type (2) except engine is not di-
rect reversing. This type is used for draglines, dredges, loco-
motives, and similar portable or mobile applications. Must
have a thrust bearing due to operating in various positions.
Marine type base and cooled manifolds preferred.

Bach of the above types of engines 18 available in two or
There is an American made Diesel engine
for almost every conceivable power requirement up to 10,000
horsepower per engine. Airplane Diesel engines are again in
production, but the horsepower gizes are not available except
between 150 and 310 horsepower.

As engineers, you are aware of the adv
ing a machine designed for a specifie application rather than
substituting another type of engine and ending up with a
¢“make-shift’’ piece of equipment. The wide range of speeds
and types offered today permits the selection of a proven de-

more speed ranges.

antages of select-
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sign for almost any application. These remarks regarding the
proper application of Diesel engines are made because it is the
author’s experience that much of the dissatisfaction encount-
ered in connection with the use of Diesel engines is due to rank
misapplication. We do not expect a direct-current electric
motor to operate on alternating current, nor a 440-volt motor
to operate on 220 volts, nor a centrifugal pump designed for
100-foot head to deliver water against a head of 200 feet. It
Is just as inconsistent to expect satisfactory performance from
a misapplied Diesel engine !
Economy of the Diesel Engine
Foremost among the many reasons for the existence and use
of the Diesel engine is its economy. The initial cost of a Diesel
engine of moderate size is somewhat higher than the cost of a
gas engine of equal capacity, but somewhat lower than the
combined cost of a boiler and steam engine erected and ready
for service. However, the initial cost is only one phase of
any power cost problem, for the operating expenses (fuel, la-
bor, Iubricants, maintenance, ete.) may far outweigh the item
of initial ecost. A Diesel engine under average conditions will
use from 60 to 80 per cent as many gallons of a fuel which
costs approximately 70 to 80 per cent as much as commerecial
gasoline ex taxes. No attempt is made to quote the prices of
fuel oil, gasoline, or other fuels with which the Diesel engine
is competing. Prices of fuels vary from month to month and
from territory to territory. On an average, a Diesel may be
said to save 40 per cent on the fuel bill compared to gasoline
engines and XX per cent when compared to engines using other
fuels. The question for the engineer to settle is ‘“How much
can be saved in total power costs?’ ", or ““Which is the cheap-
est form of power for my particular needs in my particular
areat”’
Any attempt to quote figur
problem withont having
at hand would certainly
ing. For this reason Yo
all figures quoted hepreiy

es, costs or savings on a power
all of the data, facts, and conditions
constitute a breach of sound engineer-
ur attention is called to the fact that
are to he considered as general aver-
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ages or approximate figures and should not be applied to spe-
cific problems.
Reliability of the Diesel

The trend for many years has been to incorporate relia-
bility and replaceability into every Diesel engine design. A
Diesel engine is far more reliable and has a greater life than
an average automobile engine. This is one reason for the
greater cost of Diesels than gasoline engines. One hundred
thousand miles may be considered a fair life for an automobile
engine. This is equivalent of only 2,500 hours of operation at
40 miles per hour—and an automobile engine is required to
produce only 25 to 50 per cent of its available power during
most of its running time. Diesels really make their best econ-
omy records when operated at 60 to 90 per cent of their rated
power. However, even the smallest Diesels have an anticipated
life several times as long as an equal size automotive type gaso-
line engine. Large Diesels are expected to run from 4,000 to
10,000 hours between major inspections or clean-up periods.
These figures are indicative of the relatively long life of the
Diesel engine and its reliability.

The majority of Diesel engines have replaceable pistons,
cylinders or liners, bearings and other moving parts. When
the engine becomes badly worn the owner replaces these parts
rather than discarding the entire engine. These are only a
few of the many reasons contributing to the relatively long
life of Diesel engines.

There is probably no better example of fine machine work,
finished to tolerances of less than .0001 inches on a production
basis than is indicated by the manufacturer of fuel injection
equipment for modern, high speed Diesel engines. The inter-
changeability of bearings by the use of bearing inserts is an-
other feature adopted and improved by the Diesel engine man-
ufacturer. While the Diesel has borrowed many ideas from
the automotive field, it has also contributed much to the auto-
motive field in pointing the way to inereased engine life and
reliability.
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Fuels and Lubricants for Diesel Engines

For many years the statement was made—and went un-
challenged—that the Diesel would burn anything including
crude oil, vegetable oil, animal oil, and a number of other
miscellaneous substances. This statement is true to a large
degree if reference is made to the large, slow speed Diesel en-
gine. However, it was found that even the large engine gave
better performance and overall economy when supplied with
suitable fuel. Fuel containing grit, dirt, and water causes ex-
cessive wear to the fuel injection system. Fuel high in Zaso-
line content—such as crude oil—does not burn smoothly and
results in excessive wear to certain parts of the engine.

The development of the small high speed Diesel engine was
accelerated by the production of suitable fuels for its needs.
As a rule, these engines operate on distillate fuels taken from
the refinery process between the kerosene and lubricating oil
fractions. The important characteristics of a Diesel fuel oil
are: cleanliness, ignition quality, viscosity, and distillation
range. These are not all of the properties to be considered in
connection with suitable Diesel engine fuel; however, they con-
stitute the most important of the list. Gravity has little or no
direct significance as to the suitability of a fuel for Diesel
engines. The study of Diesel engine fuels is a complete subject
on which many men are devoting their entire time. To attempt
to discuss this subject in a brief period might create the erron-
eous impression that it is of relatively little importance. It
must be pointed out, however, that the success and widespread
use of the Diesel is ag much dependent upon the availability of
a satisfactory fuel oil as the success of the modern automobile
is dependent upon the availability of suitable gasolines.

The Diesel engine has imposed certain conditions on lubri-
cating oils which are more severe than those encountered in
automobile engines, Such conditions as high load factors,
s, dilution by fuel oil, and formation of soot
and carbon within the engine when the fuel system is out of
adjustment require that 4 Diesel engine lubricant be refined to
suit the purpose, Large slow speed Diesel engines do not pre-

high temperature
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sent as serious a lubrication problem as do the small high speed
units. The reason for the differences in the two speed classes
of Diesels are tabulated as follows:

Condition High Speed Slow Speed

Crankease Oil, gallon

per rated F P it 025 to .10 .10 to .50
Temperature of Oil in

crankcase Lol P e 175-225°F'. 120-150°F.
No. Piston Rings per

piston I =5 6-7
Strokes per minute.............1900 300

Besides the above differences, the large stationary engines
are usually equipped with rather elaborate oil filters and oper-
ate within a clean building, which is in contrast to the smaller
oil filters and dusty operating conditions frequently encount-
ered by the automotive or portable Diesel engine.

As a general rule, the small Diesel engines are not equipped
with pyrometers or other instruments which may be used to
indicate the operating condition of the engines. Also, the oper-
ator of the small engine is, as a rule, a truck driver, tractor
operator, or dragline operator whose primary duty is to oper-
ate the equipment of which the Diesel engine is only one part.
In plants containing the large stationary Diesel engine, there
is usually an engineer or operator whose chief responsibility is
to observe and operate the engines.

The aforementioned conditions have indicated the need for
a Diesel engine lubricant of extremely stable qualities and de-
tergent properties which will assist in keeping the engine pis-
tons, rings, and cylinders clean, free from carbon, and in good
operating condition at all times. Oils of these qualities and
properties have been developed by a number of the major oil
refiners, and it is anticipated that the improved reliability of
the Diesels due to the use of such oils will result in an even
greater acceptance of Diesel engines in portable and mobile
equipment.
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TECHNICAL ASPECTS AND APPLICATIONS OF
FLUORESCENT LIGHTING

By J. M. GUILLORY *
This paper was presented by H. L. Salaun, of the New Orleans Public

Service at a meeting of the Society September 9, 1940.

Fluorescent lighting is generally publicized and accepted as
the newest light source, yet records indicate that Thomas A.
Edison, in 1896, invented what was essentially a fluorescent
lamp. However, it was not until 1938 that a commercially
practical design was developed. The introduction of the lamp
at the New York World’s Fair initiated the wide public inter-
est in this radically different and efficient light source.

In view of the totally different appearance, principle of de-
sign, and characteristics of operation, technical details relative
to these factors may be of interest.

The Lamp Bulb or ‘‘Tube’’

The fluorescent lamp is a form of electrical discharge source
similar in principle to the commonly known ‘‘Neon’’ tubing.
The lamp proper is essentially a glass tube with an electrode
sealed in each end. There is no wire or filament connecting
the two electrodes such as there is in the ¢‘lumiline’’ lamp.
There is a small amount of argon gas to facilitate starting, and
a small drop of mercury which vaporizes to sustain the are
which strikes when voltage is applied acxoss the electrodes.
The inside of the tube is coated with a powder which is white
when unlighted. This powder fluoresces with a color depend-
ent upon the. composition of the powder. The lamp sizes pres-
ently available are 15 w, 20 W, 30 w, and 40 w. A 100-watt
lamp will be available in October, 1940. The light output per
watt of the white fluoreseent lamp is approximately 215 times
that of the filament lamps normally used for general lighting.
(This ratio includes auxiliary wattage.)

# Member. Manager of Commercial Sales, New Orleans Public Ser-
vice Ine.
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Principle of Light Production
The mercury vapor are which fills the tube emits a small

amount of visible radiation. However, approximately 66% of
the total energy input to the lamp is invisible ultra-violet radia-
tion at a wave length of 2,537 angstrom units.

It has been found that certain chemical powders become
luminous when exposed to ultra-violet light of between 2,000
and 3,000 angstrom units, so that the invisible ultra-violet is
transformed into visible light of a color depending on the par-
ticular powders (called phosphors) which are used.

Practically all of the visible light from the fluorescent lamp
is a result of the ability of these powders to ‘‘act as transform-
ers’’ from invisible to visible light.

In the fluorescent lamp 43.5% of the lamp energy is radi-
ated as heat. By comparison, 60 to 75% of the total energy of
a tungsten lamp is radiated. Thus ,the effect of radiant heat
is much less with fluorescent than with tungsten lamps. How-
ever, the total heating effect to be considered in refrigeration
loads, such as display cases, coolers, etc., will be the basis of
total wattage. In air conditioning installations the lesser heat
radiation may permit some deviation from this, but as yet no
definite values have been developed.

Auxiliary Equipment Required for Operation
Fluorescent lamps, in common with all electrie discharge

sources, require auxiliary control equipment. An iron core
choke coil limits the current flow ,or prevents the arc current
from building up to an excessive value. A starting switch per-
mits heating of the electrodes, and then opens the cireuit
quickly to ‘‘strike’’ the are.

The cycle of operation is as follows: when the switeh is
closed, current flows through the ballast, through one electrode,
then through the starter switch, then through the other elec-
trode and back to line. The heated electrodes emit electrons,
and when the bi-metallic strip in the starter opens the heater
cireuit, the are strikes in the tube. The lamp then operates
across the line in series with the ballast.

e ]




W. Horace Williams Company,
Inc.

Southern Building
New Orleans

Engineers and General Contractors

REPUBLIC CREOSOTING COMPANY
MOBILE, ALA.

CREOSOTED TIMBERS, R. R. TIES, SWITCH
TIES, POLES, CROSS- ARMS, PILING, BLOCKS

EXECUTIVE OFFICE—
Indianapolis, Ind.

PLANTS AT:

Indianapolis, Ind. - i Mobile, Ala.; Norfolk, Va.;

8t. Louis Park, an Balt Lake City, Utah;
Beattle, Wash.

242




Technical Aspects and Applications of Fluorescent Lighting 243

The starter switch was one source of trouble in the original
lamps. This trouble has been eliminated by the development of

the glow type switch.

The switch is enclosed in a small glass bulb and consists of
two electrodes, one of which is made from a bi-metallic strip.
These are separated under normal conditions and form part of
a series circuit through the lamp electrodes and the reactance.
When voltage is applied, no current fows except as a result of
the glow discharge between two electrodes of the switech. A
heating results which, by the expansion of the bi-metallic ele-
ment, causes the electrodes to touch. This short circuiting of
the switch, which takes one or two seconds to be completed,
allows a substantial flow of current to preheat the lamp elee-
trodes. There is enough residual heat in the switeh to keep it
closed for a short period of time for the pre-heating. With
the opening of the switch, the resultant high voltage surge
starts normal lagmp operation. If the lamp arc fails to strike,
the cycle is repeated.

The switch does not again glow (if the lamp are is estab-
lished) since it is so designed that the remaining available elec-
trical potential is insufficient to cause a breakdown between
its electrodes. Thus it consumes no power and if the lamp is
turned out, is available for immediate restarting.

There is a wattage loss in the auxiliary or ballast, the
amount of which depends on the type of unit and size of lamp,
but is of a magnitude ranging from 20 to 339 of lamp wattage.
Single lamp ballasts have a power factor of 55 to 60%. This
may be corrected, (either singly or in groups), or raised to a
desirable level (95 to 100%) by the use of proper condensers.
However, auxiliaries are now available which permit the opera-
tion of two lamps from one ballast anit. ‘With this unit the

power factor is from 95 to 100%.
The use of low power faetor equipment is obviously unde-

sirable, as line capacity is used up; heating losses are higher,
and voltage is adversely affected.
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While it is possible to operate the Auorescent lamp on D. C.
through the use of resistance, it will not give comparable ser-
vice, as it is basically an A. C. lamp.

Operating Characteristics of Lamps
Unlike tungsten lamps, the life of fluorescent lamps does
not increase when operated under rated voltage; nor does the

efficiency increase when operated over voltage.

Depreciation in light output of fluorescent lamps after the
first hundred hours use is approximately the same as for tung-
sten lamps. Rated lumen output is determined at 100 hours.
The rate of depreciation is very similar to that of tungsten fila-
ment lamps.

Thus, it can be seen that foot candle readings taken on 2
new installation may be considerably higher than that designed

for on the basis of rated lumen output.

Useful Lamp Life

In general, fluorescent lamps lose their usefulness because
of decrease in light output before they fail to operate. Darken-
ing of the bulb occurs because of the effect of mereury on the
fluorescent coating and because of the material given off by the
electrodes. The latter especially causes darkening at the ends
of the bulb late in life. The rate of depreciation in light out-
put diminishes throughout life; the first hundred hours pro-
duce about as much darkening as the following 1,000 hours.
Rated output is based on conditions at 100 hours.

Trequent starting of lamps may take more life out of t_he
electrodes than long hours of burning because momentarily
there is a higher than normal voltage drop at the electrodes,
which causes the active material to sputter or evaporate off.
If a lamp is started once a minute, for example, the hours .of
burning will be shorter than normal. When the active material
on the electrodes is nearly exhausted, the voltage required for
starting will rise and may equal or exceed the available supply.
This may occur after the lamp has been started thousands of
times or burned beyond its rated life. Sometimes the end of
life is indicated by the lamp flashing momentarily and then
going out.
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Effect of Air Temperature

Fluorescent lamps operate at maximum efficiency when the
bulb temperature is from 100° to 120° F. Low temperatures,
however, cause greater reduction in light output than high
temperatures. As might be expected, cold drafts greatly affect
light output.

Stroboscopic Effect of Flicker

Every source of illumination that is burned on alternating
current supply has a non-uniform light output as a result of
the cyeclic variation in current. With filament types of lamps,
this effect, while in existence, is not noticeable to the eye ex-
cept with very low current lamps at low frequencies. With
usual sizes of filament lamps, say 60 watts and above, on stand-
ard alternating supply current, which in general is 60 cycle,
no effect from ecyclic flicker is noticeable to the eye. With
fluorescent lamps, however, in which the main source is an are,
a cyclic or stroboscopic effect is somewhat more in evidence.
Fortunately, the fluorescent materials used, with the possible
exception of that producing blue light, have some phosphores-
cent as well as fluorescent powers. This phosphorescences pro-
duces a latent or delayed glow, so that even at the dark points
caused by the alternating cycle some illumination is still in
evidence. The magnitude of this flicker or its result on illumin-
ation is indicated by table following. It is fortunate that this
variation in light output with each cycle can be largely elim-
inated by the use of available operating equipment. Such equip-
ment, which permits lamps being operated in pairs, results in
the high point of the light cycle from one lamp ocenrring at
approximately the same time as the low point of the light eycle
of the companion lamp, thereby producing practically uniform
non-varying light throubout each complete eyele. Another
method of eliminating noticeable flicker is by installing a min-
imum of three lamps located adjacent to one another and sup-
plying each lamp from a separate phase of a three-phase cir-
cuit.
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Cyclic Flicker of 15-Watt Fluorescent Lamps
(Operated with reactors on 115-volt 60-cycle circuits)

Percent Deviation
(plus and minus)

Color from Mean Candle Power

Blue 95

Gold 20

Green 20

Pink 20

Red 10

Daylight . 99

Daylight (two lamps operated out of phase).—w 2

‘White 39

White (two lamps operated out of Phase) . e 16

40-watt filament (on 60-cycle AC) ‘ 16

Radio Interference

There are three possible sources of radio interference in the
operation of fluorescent lamps. These are, (1) are radiation,
(2) line radiation, )3) feed back through the line. A shielded
lead-in will eliminate the first trouble, which is objectionable
only if the set is within 9 feet of the lamp. The second and
third sources of disturbance may be eliminated by the use of
line filters at the lamp.

Applications 3

Since colored licht may be obtained at efficiencies up to
100 times that obtained from filtered filament light, a new eco-
nomical means of ‘‘painting with light’’ is made possible for
providing atmosphere, or in architectural applications.

A color quality closely approximating daylight is now
available for installations where color diserimination is a fac-
tor. For interior lighting, the daylight lamp appears Haold,
and the white lamp is usually preferred.

Tn coves, wall and show cases, silhouette signs, and some
residential applications, the fluorescent lamp is an ideal illum-
inant.

In the field of general lighting, there is presented an oppor-
tunity for securing lighting levels which have been desired, but
which heretofore have not been practicable. Caution should
be exercised, however, in the design of an installation, to assure
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selection of equipment of the proper type, size, distribution
characteristics, and brightness.

For industrial use, equipment has been designed for local-
ized or general lighting which is admirably suited to the job.

For store lighting, there are available very many shapes
and sizes of fixtures. Some have the lamp shielded with louvers
or diffusing material. Others use exposed lamps, with possible
objectionable surface brightness or glare, particularly if
mounted directly in the line of vision.

The engineer or architect should be particularly cautious
in the design of lighting for offices, libraries, drafting rooms,
or schools where continued close visual tasks are performed.
Care should be taken to avoid direct or reflected glare, harsh
or sharp shadows, or spotty illumination.

Before concluding, mention should be made of the com-
parative cost of fluorescent lichting and of filament lighting.
The total cost of any lighting system involves: cost of electri-
cal energy, cost of lamp renewals, maintenance costs, and inter-
est and depreciation costs on the investment in fixtures and
equipment. In order to arrive at an exact comparison, it is
necessary to evaluate each of these items as it applies to each
specific installation, reducing the costs to a basis of equal
amounts of light of a comparable quality.

Properly applied, fluorescent lighting offers a real oppor-
tunity to provide ‘‘indoor daylight’’ for conservation of eye-
sight; for increased sales to the merchant; and for increased
production in industrial operations.
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MINUTES OF THE MEETINGS AND BUSINESS OF THE SOCIETY

July 8, 1940.
Room of the Jung
nd guests present.

Minutes of the Meeting of the Society,

The'meeting was called to order in the Mirror
Hotel with approximately three hundred members a
The meeting was opened by President Rhodes.

The reading of the minutes was dispensed with. A few announce-
ments were made and then the meeting was turned over to Lt. Col. W.
F. To.mpkms, President of the Society of American Military Engineers,
as this was a joint meeting with them.

: President Tompkins introduced the speaker of the evening, Briga-
dier General F. L. Martin, Commanding General of the Third Wing of
the G. H. Q. Air Force.

General Martin’s pape
Warfare.’’

The meeting closed with 2 rising vote of thanks to the speaker.

Members and guests then adjourned to the collation.
A. M. HILL, Secretary-Treasurer.

r was entitled ‘‘The Aijrplane in Modern

August 12, 1940.

Minutes of the Meeting of the Society,
ent Rhodes with approxi-

The meeting was called to order by Presid
mately 100 members and guests present.

The minutes of the last meeting were read and approved.

Mr. Frank G. Frost presented a resolution upon the death of our
Iution forms a part of these

life member, Mr. Ben Willard. This reso
minutes.
] Mr, Horace E. Crump presented a resolu
hfcz member and member of the Board, Mr.
lution also forms a part of these minutes.
Mr. Ole K. Olsen, Chairman of the Ent
dered a very complete report on the testimonial dinner tendered Lt. Col.
Tompki?s in co-operation with other organizations. He also discussed
the advisability of planning a pienic across the lake, to take place within

the next few weeks. A vote of those present seemed to indicate that

sufficient interest would be shown to make the event a SUCCesS.
Campbell, who spoke on

- .Prcsident TKhodes then introduced Mr. R. D.
.Dmsel Engines.’’ Mr. Campbell is a Diesél consultant, and is an asso-
ciate of the Execeutive Committee, Oil and Gas Power Division, A. 8. ML
B. He is connected with the Shell Petroleum Corporation.
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The paper was extremely interesting, and was supplemented with
blackboard charts, and mimeographed sheets.

Mr. Eugene K. Schultz of the New Orleans Public Service read a
brief paper on their experiences with a Diesel-electric bus. Numerous
facts and figures were quoted, giving advantages and disadvantages

over gasoline mechanical drive busses.

Mr. Philip Campbell, technical engineer with the Federal Barge
Lines, gave some details of their tugs using Diesel drives.

Mr. R. D. Campbell then answered questions from the floor con-
cerning Diesel engines.

The meeting then adjourned to the usual collation.
A. M. HILL, Secretary-Treasurer.
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AS WE SEE IT
Today the National Defense is selves and the Society, and one
Secretary

of primary concern to members of
the Section, and it behooves us to
spare a few moments and give
thought to the question: How can
I as an individual, and as a mem-
ber of the Louisiana Section,
ASCE, best serve the Profession
and my Country in its hour of
need?

It goes without argument that
the Civil Engineer must talke the
lead in aiding his community to
meet the exigencies of the mo-
ment. Tt is he who should aid and
direct civie organizations in secur-
ing new and essential industries
through suggestions as to type of
industry best suited to his com-
munity, followed by a presenta-
tion of these facts to the commit-
tees and authorities concerned. In
su_eh instances the Section can be
of great assistance by suggesting
names of leaders in the Profession
who are able to serve on various
committees with dignity to them-

Las but to call on our
for such a list.

One might if connected with de-
fense projects Or in need of
trained personnel for industry
make use of our employment com-
m..tee. Having the largest avail-
able list of both employed and un-
employed technical personnel in
the State, it is able to serve em-
ployer and employee. Yet it is
evident that our membership has
not availed itself of this serviee.
On record are instances of mem-
bers urgently endeavoring to se-
cure trained personnel, yet ignor-
ing the services of this committee
when its facilities were offered
them.

1f the above few instances but
point the way for each of us to
visualize various means whereby
we can best serve, then the See-
tion will have fulfilled its obliga-
tion to its membership.

44-—-—-—
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NEWS ITEMS

The annual Baton Rouge meet-
Ing of the Section was held on
October 24th. The Committee in
charge of arrangements consisting
of Mr. E. L. Erickson, Professor
B. W. Pegues and Mr. W. W. Ten-
nant, worked out a program that
was of great interest from a tech.
nical standpoint. From the social
angle it proved thoroughly enjoy-
able to all present.

Following assembly, at 3.00 P.
M., at the Bayou Sara Road gate
of the Standard Oil Refinery, an
Inspection of the new dock, now
under construetion, was made. At
7:30 P. M. supper was served in
the Venetian Room over the L. S.
U. Cafeteria, ang upon its conclu-
sion the technical program was
given in the Physics Auditorium
in order that slides might be used
to supplement g paper by Mr. C.
G. Cappel, M. Am. Soe. C. E., of
the W. Horace Williams Company,
entitled, ““Design and Construc-

tion of the Standard 0il Dock at
Baton Rouge.”

A meeting of the Section is
planned for New Orleans during
November., An announcement as
to details will be issued shortly.

————

As a result of the Seetion’s
activities in conmection with Na-
tional Defense in securing the co-
operation of the various Associa-
tions and Chambers of Commerce
of the State in having cards filled
out by all engineers, draftsmen
and surveyors in the State, listing
their qualifications for service in
National Defense, there are on file
in our Seeretary’s Office 295 cards

of employed personnel and 64
cards of unemployed personnel.

Cards were sent to all members
of the Section and the Louisiana
Engineering Society with the Jast
1ssue of LASEC NEWS. Members
who have not yet filled out and
returned their cards are requested
to do so immediately.

At the request of the Louisiana
Chapter, American Institute of
Architects, a committee from the
Section is to be appointed to co-
operate with them in securing the
revision of the New Orleans City
Building Code, to bring it up to
date. Personnel of this committea
will be announced later.

There has been considerable dis-
cussion within the membership of
the Section for a revision of our
Constitution and By-Laws, which
do not fulfill the requirements of
the Parent Society and are com-
pletely out of date. It is desired
that members give some thought
and study to this question so that
at an early date action of the
membership may result in the
necessary revision. Members desir-
ing copies of our present hy-laws
for study may secure them upon
request to Secretary Bedell.

At the recent meeting in Baton
Rouge, a movement to bring to
New Orleans one of the four meet-
ings held annually by the Society,
rapidly gained momentum. A(;-
cordingly, the membership unani-
mously empowered the Board of
Direction of the Liouisiana Section
to invite the Society to hold the
1942 Spring Meeting in the Cres-
cent City,
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George Goodell Earl
{ (M. Am. Soc. C. E.)

. Died at his home at New Or-
' leans, Louisiana, September 16,
| 1940. Graduated from Lafayette
| College in 1884, Mr. Earl ecame to
. New Orleans in 1892 to design
. and supervise construction of a
. sewerage system for the New Or-
| leans Sewerage Company. Upon
' the formation of the Sewerage &
. Water Board in February, 1900,
| Mr. Barl was appointed Chief
' Engineer and General Superin-
| tendent. He then began the de-
velopment of the modern water
pur.lﬁcation, water distribution,
drainage and sewer systems of
New Orleans.

Retiring as active head of the
Sewerage & Water Board in 1931,
with an enviable record of
achievement in the public inter-
est, he was appointed Engineer-
ing Consultant to the Board and
served with distinction in this ca-
pacity until his death.

e o e e e

PERSONALS

- Maj. J. LESTER WHITE, for-
mer Qhairman of State Planning
Commission, has been called into
active service under the Assistant
Secretary of War as one of his
two representatives as advisors to
the State Selective Service Board
on Industrial Deferment.

.GEORGE P. RICE was a recent
visitor to Washington, D. C.

STANLEY LEVITT (Junior)
has resigned his position with the
S:econd New Orleans District, U.
S. Engineers, and is now con-
neeted with the American Bridge
Company in Trenton, N. J.

ELMER E. SHUTTS has re-
cently been appointed as member

of the State Highway Commission
by Governor Jones.

-

S. E. (AL) HUEY has been ap-
pointed Acting Chief, State Board
of Engineers by Governor Jones.

Col. A. M. SHAW is now lo-
cated in Alexandria with the W.
Horace Williams Company on the
construction of Camp Evangeline.

DAVE W. GODAT was a recent
visitor to New York City.

While ¢“Civil Engineering’’ is
celebrating its tenth anniversary
this month, we wonder how many
of our members know that it was
launched on its meritorious way
during the administration of our
own JOHN F. COLEMAN as
President of the Society.

In the recent reorganization of
the State Board of Health, the Di-
vision of Sanitary Engineering
with JOHEN H. O’NEILL as its
Chief Engineer has been given
added responsibilities in the safe-
guarding of the health of the citi-
zens of Louisiana.

Col. EDWARD S. BRES, rep-
resenting Distriet 15, attended the
meeting of the Board of Direction
of the Society in Cincinnati on

October 14.

DID YOU KNOW THAT:—

The Huey P. Long Bridge over
the Mississippi River at New Or-
loans subsides at high river stages
and rises at low stages. What is
YOUR explanation of this phe-
nomena ?
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EMPLOYMENT
OPPORTUNITIES

Structural designers, detailers
and draftsmen are wanted imme-
diately. Contact George C. Symes,
care J. G. White Engineering Cor-
poration, Mobile, Ala.

Applications will be received,
until further notice, by the U. S.
Ordnance Department, for senior
inspectors, inspectors, associates,
assistant and junior inspeectors of
ordnance material.

Engineering Draftsman (Ord-
nance), various grades, $1620 to
$2600 a year. Closing date: June
30, 1941. (U. S. Civil Service an-
nouncement 73.)

MEMBERSHIP CHANGES
APPLICATIONS FOR ADMISSION:

For Associate:
JOHN 1. Me¢CAIN, JR., Baton Rouge,
La. (From Junior.)

CHARLES B. SPENCER, New Orleans,
La. (From Junior.)

ARCHIBALD D. STANGE - BOSTON,
Shreveport, La.

For Junior:

MARTIN M. GURTLER, II, New Or-
leans, La.

DIETRICH W. JESSEN, from L. 8. U.

WILLIAM A. GAMBLE, from L. 8, U.

MAYER MAYER, JR., from L, S, U.

HYMAN SAMUELSON, from L. 8. U.
ADDITIONS TO MEMBERSHIP:
Associate:

D(%‘NALD 8. ELLIOTT, New Orleans,

a.
CHANGES OF ADDRESS:

E. LELAND DURKEE from Baton
Rouge to Bethlehem Steel Company,
Bethlehem, Pa,

ERNEST 1. EUSTIS, JR., from New
Orleans to Ingalls Shiphuilding Corp.,
Pascagoula, Mississippi.

CHARLES L. GRAVES from Cairo, I11.,
to Box No. 244, Franklin, La,

CLARENCE B. KILGORE from Meri-
dian, Mississippi, to Box No, 203,
Gulfport, Mississippi.

JOHN O. McLEROY from Dallas, Tex.,
to Austin Bridge Company, Bald-
win, La.

STUDENT CHAPTERS

TULANE UNIVERSITY

The first meeting of the Tulane
Student Chapter for the 194041
term was held on October 5.  The
following officers who were elect-
ed at the end of the last term
were inducted into office:

Wm. R. Burk, Jr., President.
W. O. Hudson, II, Vice President.
J. A. Allison, Secretary.

Paul E. Arbo who rhad been
elected treasurer is now attending
the United States Naval Academy.
An election was held for this po-
sition, resulting in the selection of
Bernard H. Grehan, Jr.

Business meetings of the Chap-
ter will be held every second Sat-
urday and it is planned to have
prominent engineers visit the Civil
Engineering School on alternate
Saturdays to address the student
body.

LOUISIANA STATE
UNIVERSITY

An organization meeting of the
Louisiana State University Chap-
ter was held shortly after resump-
tion of class work. At this time
the Chapter under the leadership
of President B3. Greenberg heard
several addresses from faculty
members and chapter officers and
then viewed movies illustrating
several outstanding engineering
projects. The membership of the
Chapter numbers 40 students,
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EDITORIAL NOTES AND COMMENT

The Annual Meeting. Mark on your calendar the dates
his is the time of the annual

January 10th and 11th, 1941. T .
meeting. The general chairman for the coming meeting s M
will know that

Karl P. Kammer. And when that is said you
enough is said to assure gveryone a meeting which will lack

nothing at all.
A mere glance at the tentative program and the names of
it will con-

nationally known engineers which will appear on
vinee one that the committee has already done & monumental
job in securing these speakers. The tentative program follows

this article.

255
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We hope all the out-of-town members will be able to at-
tend. We sincerely urge you to do so. With the prepara-
tions which are being made by the hard working committee
we know you will be pleased. We know too you will leawve the

meeting with a feeling of complete satisfaction with both the
technical and entertainment features.

And the ladies? Yes, by all means bring them. The
Woman’s Auxiliary under the able presidency of Mrs. A. L.
Dunlap is making special plans for visiting ladies. We are
looking forward to the attendance of a large number of ladies
and every provision is being made for their comfort and enter-
tainment.

Let us all make this the biggest meeting ever!

Tentative Program of
Louisiana Engineering Society
ANNUAL MEETING
St. Charles Hotel, New Orleans
January 10, 11, 1941
Friday, January 10:

‘““Process in Creosoting Wood’’—Mr. Charles M. Kerr,
American Creosote Works, Ine.

K. P. Kammer, presiding officer..
‘““Science of Seeing’”’—Dr. Matthew Luckiesh, Director of

General Electric Company’s Light Research Laboratory.
Incoming President, presiding officer.

Saturday, January 11:
A. M.—Section A No. 1—

““Problems in Steel Construction’’—DMr. Mace H. Bell,
AL 80

N. E. Lant, presiding officer.

Section A No. 2—
“New Technique in Boiler Design’’—Mr. E. G. Bailey,
. Vice President, the Babeock & Wilcox Company.
L. J. Lassalle, presiding officer.
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Section B No. 1—

«“Radiant Heating and Cooling’'—Dr. F. E. Giesecke,
President of the American Society of Heating and Ven-
tilating Engineers and Professor Emeritus of Heating
and Ventilating, A. & M. College of Texas.

G. BE. May, presiding officer..
Section No. 2—
“Qolving the Dust and Dirt Problem Electrically’—Mr.
S. R. Orem, Jr., Precipitron Application Engineer, West-
inghouse Blectrie & Manufacturing Company.

C. S. Williamson, Jr., presiding officer.

P. M—
‘‘History of Electrical Industry in United States and Its

Influence on National Defense’’—Mr. F. G. F_rost.
E. B. Mabson, presiding officer.

Baton Rouge Section. The Annual Meeting of the Baton
Rouge Section was a Supper meeting, held in the Venetian
Room at L. S. U. on December 12.

After a delicious meal, Prof. Pegues called the meeting to
order about 8:15, and welcomed the numerous members and
guests.

Mr. E. O. Giffenhogen spolke briefly on the
of the State Department.”’

¢«‘Reorganization

Ofﬁcers were elected as follows:

W. W. TENNAN’I‘........_._.......................a......._..‘..._..PI‘eSident
N. E. LANT.W_M._WM.....First Vice-President
BB PILLET..........................SeCODd Vice-President

CHAR: Al MEYER.MWSecretary-Treasurer

Mr. Meyer continues in office, having been elected as the first

Secretary-Treasurer last year.

The Basket Picnic. On October 6th the Pntertainment and
Outing Committee led by its able Chairman, Mr. Ole K. Olsen,

gponsored an innovation in

the form of a basket picnic held at
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Camp Salmen. A large crowd of members and their families
participated in this delightful event, and while it may have
been a loss on the financial side of the ledger, all are agreed
that it was indeed a ‘‘moral victory.”” Mr. K. P. Kammer was
in charge of the games. The games included badminton, horse-
shoe pitching, children’s races, a deer race, and a soft ball
game. Several prizes were awarded in the various events. The
soft ball game appeared to be the most popular of all of the
attractions. Everyone who attended agreed that an attempt
should be made to keep this basket picnic as an annual event.

Barnard, Godat and Heft. The membership will be inter-
ested to learn that three of our members, Messrs. C. C. Barnard,
D. W. Godat, and G. A. Heft, have announced their association
as partners for the practice of engineering under the firm name
of Barnard, Godat and Heft. Their announcement also carries
the name of Professor W. B. Gregory as Consultant. We con-
gratulate these gentlemen upon their association and we wish for
them a full measure of success in their new venture.

The October Meeting. The October meeting was held at
Community House Hall, Reserve, Louisiana. Since the paper
of the evening is not in a form in which it can be presented in
the ‘‘Proceedings’’ this notice is made of the meeting as a
matter of record.

Mr. Walter C. Carey, Senior Engineer of the Second New
Orleans Distriet Engineers, spoke on ‘‘The Asphalt Mixing
and Sinking Plant.”” In connection with the discussion mov-
ing pictures were shown. After these preliminaries the meet-
ing adjourned to the mixing plant on the river, where the
actual work could be inspected in operation. After the in-
spection the usual collation was served. A large number of

members attended this meeting and evidenced considerable
interest therein.

The November Meeting. On Monday, November 11th the
regular monthly meeting was held in the Hunt Room, St.
Charles Hotel. Mr. William L. Lehmkuhl, Plant Superin-
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tendent of the Flintkote Company, New Orleans, spoke upon
«“phe Utilization of Waste Materials, Evolution of a Local In-
dustry.”’ His discussion was illustrated with motion pictures.
We regret that Mr. Lehmkuhl’s discussion is not available for

this issue of the «proceedings.”’

Death of Charles C. Wiggin, Jr. It is with regret that we
must note here the death of another one of our members,
Charles C. Wiggin, Jr. Mr. Wiggin received his Mechanical
and Blectrical degree in Engineering from Tulane University
in 1924. He joined the Louisiana Engineering Society in 1927.
His presence will be greatly missed at the meetings.

A committee has been appointed to draw up resolutions on

his death.

J

Resolution on the Death of R. H. Baumbach

As Chairman of the Employment Committee,
R. H. Baumbach served this Qociety long and
faithfully. Through his efforts, many engineers
found employment and were started on successful
careers.

The automobile qecident, which was the im-
mediate cause of his death, brought SOrrow to his
many friends in the engineering profession as
well as the members of his family. We shall miss
his genial personality and his friendly council.

Be It Resolved: That the Louisiana Engineering
Society feels a deep Sense of loss in the passing of
our esteemed member, R. H. Baumbach, and ex-
presses its appreciation for his efficient services for
so many years.

Be It Resolved: That these resolutions be spread
upon the minutes and a copy furnished to the be-
reaved family.

Signed: R. P. BASSICH,
Groree HEFT,
W. B. GREGORY, Chairman.
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Resolution on the Death of George G. Earl

On Monday, September 16, 1940, Mr. George G.
Earl, Life Member of the Society, passed away
after a brief illness of a few days, and within a
few weeks of reaching his 77th birthday.

Thus is removed from our midst an outstanding
civil engineer identified with the New Orleans
Sewerage and Water Board from its organization
in 1899 until the day he departed this life. For,
while it is true that his active duties as General
Superintendent terminated in 1931, his services
continued as Consulting Engineer and his advice
was sought on many important engineering steps

subsequently contemplated and executed by that
board.

For more than thirty years he was the directing
head and guiding hand in the great undertaking of
providing this community with its present modern
Sewerage system, and its unsurpassed water supply
system. Subsequent to the merging of the New
Orleans Drainage Commission with the Sewerage
and Water Board in 1902, the extension and de-
velopment of the city’s drainage system came under
the supervision of Mr. Earl. During that thirty-
vear period, there were expended in construction on
these three systems, under his direction, approxi-
mately fifty-one million dollars. The works were
skillfully planned, honestly executed, and efficiently
maintained, and constitute a tribute to his memory
more to be prized than one of monumental marble.

Although he was in the evening of his life, his
mental alertness persisted to the end, and he sus-
tained an intense interest in large public questions
affecting the welfare of this section of the country.
His discussions and views on the subject of trans-
portation on inland waterways always commanded
the respect and approval of those he addressed.
His comprehensive and convineing briefs in oppo-
sition to the St. Lawrence Waterway Treaty and

“
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to the restriction of the Lake Michigan Diversion
at Chicago were the militant declarations of a far-
seeing economist as well as of a thoroughly in-
formed engineer. The membership of the Society
will recall his most recent declarations on these
subjects at a monthly meeting of the Society only
a short time ago.

Notwithstanding his high attainments and posi-
tion reached by him in his profession, he was always
the same modest, unassuming, genial character that
at first endeared him to his friends and acquaint-
ances of many years standing. Of high integrity
and capability, he won and held the respect
of the community he served. His passing is not
only a loss to this Society and to the engineering
profession, but is a great civic loss as well.

Be It Resolved: That the Louisiana Engineering
Society extend its heartfelt sympathy to the mem-

bers of his family in their great sorrow, and that ]
this tribute be recorded in the minutes of the So-
siety.

Signed: JOHN KLORER, Chairman.
Joux T. EASTWOOD,
JouN L. PORTER.

N




MINUTES OF THE MEETINGS AND BUSINESS OF THE SOCIETY

Minutes of the Meeting of the Society, September 9, 1940.

The meeting was called to order by First Vice-President Nelson,
Approximately 100 members and guests were present.

Prof. W. B. Gregory presented a resolution on the death of Mr.
R. H. Baumbach, which is a part of these minutes.

Mr. Ole K. Olsen gave a brief outline of the proposed basket picnie
to be held some time in Oectober.

The technical paper of the evening was entitled ‘‘Technical As-
pects of Fluorescent Lighting.”’ It was written by Mr. J. M. Guillory,
and was presented by Mr. H. L. Salaun of New Orleans Public Service,
in the absence of Mr. Guillory.

Numerous exhibits were used in demonstrating various points dis-
cussed in the paper.

Following the presentation, questions were asked from the floor.

The speaker was tendered a rising vote of thanks, after which the
meeting adjourned to the collation.

A. M. HILL, Secretary-Treasurer.

Minutes of the Meeting of the Board September 20, 1940.

The meeting was called to order by President Rhodes with the fol-
lowing present: Kammer, Nelson, Ricker, Hill.

The first matter of business considered was that of the members and
vacancies of the Board of Engineering Examiners.

With the collaboration of those present, a letter was drafted to be
sent to the Governor in connection with recommendations as to the
members of the Board.

A letter was presented from the American Engineering Council con-
cerning action recently taken by the American Society of Civil Engi-
neers.

The following committee was sélected to present a resolution at
the next meeting on the death of Mr., George Earl: John Klorer, Chair-
man; John L. Porter, J. T. Eastwood.

Mr. Karl Kammer was unanimously elected as General Chairman of
the General Committee of the 1941 Annual Meeting.

There being no further business, fhe meeting adjourned.

A. M. HILL, Sceretary-Treasurer.

Meeting of the Board of Direction, October 14, 1940,
The meeting was called to order by President Rhodes with the
following present: Kammer, Ricker, Hill, Godat.
A letter was presented asking that a Community Chest speaker be
allowed a few minutes time at the next meeting of the Society.
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A letter from the Louisiana Chapter of the American Institute of
Architects was read. It asked that the Society cooperate With this
and other interested bodies in reviewing and suggesting changes in the
building code. It was voted to appoint a small committee.

Mr. Karl P. Kammer made a brief report on progress in establishing
a group of junior engineers in New Orleans.

Names were suggested and the following agreed upon for the mem-
bership of the nominating committee: D. W. Godat, Chairman; A. L.
Dunlap, A. T. Dusenbury.

There being no further business, the meeting adjourned to the Com-

munity Hall.
A. M. HILL, Secretary-Treasurer.

Minutes of the Meeting of October 14, 1940.

The meeting was called to order in the Community House Hall, at
Reserve, La., by President Rhodes. Approximately 50 members and
guests were present.

The reading of the minute
with.

Mr. Charles A. Myers, Secretary-Treasurer of the Bato
tion, was introduced.

The Secretary read
prepared by Messrs. Klorer,

Mr. Karl P. Kammer gave 2 brief report on t

toward the establishing of a junior engineers’ group-
Mr. Ole K. Olsen, Chairman of the Entertainment and Outing Com-

mittee, reported on the picnice held at Camp Salmen on October 6. About
165 attended, and it was a Vvery successful évent.

Mr. Walter C. Carey, Senior Engineer, Second New Orleans District
Engineers, spoke on «¢The Asphalt Mixing and Sinking Plant.”’ This
was followed by a movie, showing all phases of operation.

The meeting then adjourned to the plant on the river, and the
various operations were witnessed. All present found the trip extremely

interesting and jnformative.
Tollowing the trip, the party

where sandwiches and beer were served.
A. M. HILL, Secretary-Treasurer.

g of the previous meeting was dispensed

n Rouge Sec-

a resolution on the death of Mr. George Earl,

Eastwood and Porter.
he progress made

returned to the Community House,
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AS WE SEE IT

As an organization devoted to Student Chapters. Why not offer
the technical and economic inter- an award for presentation of a
est of its membership the Section paper by a Corporate Member,
arranges for the presentation of and in order to encourage our
a paper, on some topic of interest, Juniors—one for the best paper
at each of its meetings. These presented by a Junior Member. A
papers have been noteworthy for standing committee of the Section
their character and composition could be appointed each year to
and the time and effort devoted to select the outstanding paper pre-
their preparation. sented during the year and at our

Recognition of the authors’ ef- annual meeting, an announcement
forts has been through applause made of its selection and a cita-
and commendation at the meeting, tion or medal presented the au-
and occasional publication of the thor. This will stimulate interest
paper in the Proceedings of the in preparation of papers, annual
‘Louisiana Engineering Society. Is meetmgs, and publicity efforts and
it not time that the Section treat ultimately serve as an incentive to
‘these papers with a dignity more the Section to sponsor publication

‘in keeping with their value¥ Ofher | 0L 1 GV Danies i3
Sections of the Society and our It is the hope of your Publicity

‘parent Society, as well, offer vari- Committee that this suggestion
ous awards for papers presented will be given serious consideration
‘in order to stimulate interest in by the membership at our forth-
:and encourage the preparation of coming annual meeting and result
_‘papers. in action that will denote the abil-

The Lowisiana Section offers but ity of the Liouisiana Section to
one award, and that a scholarship stand on a par with any other
ito a member of each of the two Section of the Society.
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NEWS ITEMS

An enthusiastic meeting of the
Section was held at the St. Charles
Hotel in New Orleans on the night
of November 25th. Following a
brief business session, at which
time a resolution in connection
with revision of the By-Laws was
adopted, a paper was presented by
Dr. Glenn N. Cox, Assoc. M.
Am. Soc. C. E., Professor of Me-
chanies and Hydraulics, Louisiana
State University. In his paper Dr.
Cox showed that through corela-
tion of data involving dimension-
less numbers, the study of the flow
of water through pipes, orifices
and weirs can be used to deter-
mine the corresponding actions of
other filuids and gases.

The meeting was marked by an
exceptionally large attendance of
Louisiana State University and
Tulane Student Chapter members.

The NEXT MEETING of the
Section will be held at 9:15 A, M.,
Friday, January 10, 1941, in eon-
nection with the Slxth Annual
Meeting of the Louisiana Engi-
neering Society at the St. Charles
Hotel. Announcement of the

speaker and subject of the pro-

gram will be made later,

The Scholarship Award Commit-
tee has announced that the recipi-
ent of the award for this year at
Louisiana State Un1v¢,rsxty is
John E. Johnson, Junior in the
Civil Engineering School, and at
Tulane Uniy nrsva the award was
made to George Seaver, a Sopho-

more in the School of Civil B ngi-
neering,

Professor Donald Derickson,
faculty advisor of the Tulane Uni-
versity Student Chapter, is in re-
ceipt of a letter of commendation
from President Hogan, advising
that the Tulane Chapter has again
been selected as one of the twelve
Student Chapters whose work for
the past school year has been
found worthy of special mention.

In his letter President Hogan
says: ‘‘It gives me particular
pleasure to note that this is the
sixth consecutive year — every
year since the establishment of the
awards—that the Committee on
Student Chapters has recommend-
ed the Tulane Chapter for com-
mendation. This is a matter for
justifiable pride on the part of
everyone connected with the
Chapter during these years, as it
is on the part of the Society.”’

‘President Liant has appointed a
committee consisting of I. N. Bil-
lingsley, Chairman; “Mace H. Bell,
Donald Derickson, B. Dornblatt
and Geo. P. Rice, to meet with a
committee of the "Louisiana Chap-
ter, American Institute of Archi-
tects on revision of the Building
Code for the City of New Orleans.
A meeting of this committee was
held on D(,cembel 9nd, at which
time recommendations were made
and a sub-committee appointed fo
formulate a resolution to the Cify
Council recommending the adop-
tion of the Uniform Building Code
of the Pacific Coast Building Offi-
cials Conference, with modifica-
tions for local conditions.

A very interesting booklet has
been written by Col, A. M. thw
n ‘“The Metairie Sewer System.”
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Col. Shaw was P. W. A. Represen-
tative on this project.

The Board of Direction, Louis-
iana Section, has been appointed
by President Lant to serve as a
committee to secure the 1942
Spring Meeting of the American
Society of Civil Engineers for
New Orleans. This committee has
the active cooperation of the New
Orleans Association of Commerce
and anticipates the support of the
Texas and other adjoining Sec-
tions in a successful culmination of
its efforts.

The date of the REGULAR AN-
NUAL MEETING of the Louisi-
ana Section in New Orleans at the
home of Ole K. Olsen, 508 Millau-
don Street, has been tentatively
set for the night of January 24,
1941. The transaction of the usunal
business of the Section will be fol-
lowed by an exceptionally inter-
esting technical paper by ome of

the nation’s outstanding engi-’

neers.

As those members who have at-
tended this meeting in the past
well know, the gathering in Ole’s
Rathskeller following the meeting
is a lively occasion, and one long
to be remembered. Members
from out of the city should by all
means avail themselves of this op-
portunity to enjoy a fitting elimax
to the Holiday Season.

PERSONALS

CYRIL G. MELVILLE is now
connected with the W. Horace
Williams Company on the con-
struction of Camp Claiborne near
Alexandria.

F. N. BILLINGSLEY is on an
Association of Commerce commit-
tee to investigate costs of build-
ing construction in New Orleans
and is also on their Nominating
Committee for appointment of
twelve new directors.

GEORGE R. CLEMENS, Senior
Engineer with the Dlississippi
River Commission, is now on
active duty with the Army as a
Major in charge of construction
of the Camp Beauregard Airport.

E. F. SALISBURY, Chief Engi-
neerof the L. & A—K. C. S. Lines,
is located in Shreveport since the
removal of the engineering offices
from Minden.

We were glad to see LAZARTUS
TODD of the Second Area, U. S.
Engineers, who came down from
Melville to attend the Baton
Rouge meeting.

Also noted at the Baton Rouge
meeting was C. D. EVANS, for-

merly of Shreveport.

R. B. FOWLER of Alexandria,
former State Director of Opera-
tions, W. P. A, is now engineer
for the Louisiana National Guard
in connection with construction of
the Observation Squadron Base at
New Orleans Airport.

Congratulations to D. W. GO-
DAT.and G. A. HEFT in the for-
mation of the new firm of Barnard,
Godat and Heft, Consulting Engi-
neers.

Congratulations to WM. B.
GREGORY, Professor of Hydrau-
lics, Tulane University (Retired),

S S A ey ST ANt
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on his selection as the recipient of
the Worcester - Reed - Warner
Medal of the American Society of
Mechanical Engineers for his
‘“contribution to permanent engi-
neering literature.’’

STUDENT CHAPTERS

Louisiana State University

In addition to the regular
monthly meeting of the Chapter a
field trip was made to inspect the
new sewer system being built by
W. P. A. at Istrouma, where meth-
ods of staking out and laying of
pipe were observed.

More recently the Chapter at-
tended the meeting of the Louisi-
ana Section held in New Orleans
on November 25th.

Tulane University

The Senior class in Civil Engi-
neering made a field trip over the
Thanksgiving Holidays to the U.
S. Engineers Waterway Experi-
ment Station in Vicksburg, to in-
spect experimental work going on
there.

Additional inspection trips were
made to construection operations at
the Jackson Brewing Company
Plant and to the new Walgreen
Drug Store in New Orleans. The
Chapter also attended the Louis-
iana Section meeting in Baton
Rouge last month,

On November 29th, Lt. Col.
Frederick H. Fox, Louisiana Na-
tional Guard, a member of the
faculty of the School of Civil En-
gineering, gave a talk to the stu-
dent chapter on ““The Young En-
gineer’s Place in Military Ser-
viee,”’

MEMBERSHIP CHANGES

CHANGES OF ADDRESS
CLIFFORD L. MORGAN, Ludington,
Mich., to Box 1032, Alexandria, La.

JOHN H. PORTEUS, New Orleans, to
Bradford Hotel, Boston, Mass.

EMPLOYMENT
OPPORTUNITIES

Positions available will not be
listed in this issue. In lieu thereof
we wish to make the following an-
nouncement, in behalf of the Em-
ployment Committee of the Sec-
tion :

‘‘Due to the recent boom in con-
struction activities the Committec
finds it necessary to abandon its
present files of applications. This
step has been occasioned by the
fact that mnumerous applicants
have secured new employment
without notification to the Com-
mittee, resulting in uncertainty as
to the status of applications now
on file.

Effective with this issue of
LASEC NEWS members seeking
employment or who wish -to
change their present employment,
and employers seeking men, must
submit new applications or advise
G. A. Heft, Seeretary Employment
Committee, P. O. Box 1240, New

"Orleans, to continue their present

applications in an active status.”

DID YOU KNOW THAT :.—

The New Orleans Sewerage and
Water Board pumping station on
the Metairie Outfall Canal near
Lake Pontchartrain has the great-
est capacity of any drainage
pumping station in the world?






