











when you are getting this coning
effect. We did find that the great-
est single factor was during the
loading especially if you did cone
load. We used an elephant nose
and imposed a motion on it such
that you would get in loading
which would give you uniform sur-
face. Under those conditions, of
course, you got minimum segrega-
tion. Even the type of wall that
you use in that truck body has a
very definite effect on the extent of
segregation that will occur, and, of
course, the volume of the material
with respect to the size of the truck
—in other words, what I am saying
is that if you have a lot of surface
arca as compared to the total vol-
unie, this is also a factor. In other
words, if you have a big truck
with a lot of volume, small surface
arca, then it becomes less distin-
guishing.

Using chemical engineering
principles, we developed relation-
ships the same as the fellows yester-
day that were talking about par-
ticles falling out of moving air in
dust collecting systems where you
have Stokes relationships. In other
words, you have gravitational [orce
pulling down and a frictional drag
opposing it. You also have these
types of opposing forces to the mo-
tion of the particle within the bed.

We found that when we corre-
lated these, when we developed
these relationships, we could pre-
dict fairly accurately what would
happen on loading into a pile and
what would happen in transport
in the vibration.

We measured the types and
the amplitude, the type of vibra-
tion in the field, and then we re-
produced this in our laboratory be-
cause we had to run something
over 200 truckloads over varying
distances anywhere from 5 to 25
mile hauls.

This kind of research gives
you a background on this, but es-
sentially what it boils down to is
that if you correlate this friction
factor for each of the individual
ingredients and equate that par-
ticular physical property, then
something like 94 out of a hundred
truckloads would not segregate to
an extent exceeding five-tenths of
a unit of each of the plant food
nutrients. But if you just took a
random material, as supplied pres-
ently, this in transit segregation

could occur as much as b6 out of a
hundred truckloads segregating to
the extent where you could have
difficulty in excess of the restricted
variances allowed.

Does this pretty much answer
the question?

CHAIRMAN SAUCHELLI: Tell us,
Doctor, where is the data you have
accumulated which I understand is
very interesting and very impor-
tant. When is it to be published?

Dr. Pircon: We're preparing
the manuscript presently and, of
course, we're discussing with var-
ious people as to the best publica-
tion to release in.

CHAIRMAN  SAucHELLI:  You
haven’t decided yet on which pub-
lication?

Dr. Pircon: No.

Dr. Pircon: Oh, one thing
more that might be of interest to
you. We noticed as these particles
would move within the truck body
it was almost as if you had water
which was churning and followed
a very definite pattern, and, in fact,
when you would stop the truck
you could notice the effect of these
ripples on the surface of that truck
load, so it's not just a matter of
the particle itsell, that is, its rela-
tive motion to the other particles,
but it’s a matter of associated mo-
tion as well.

CHAIRMAN SAUCHELLI: Mr.
Maxwell, when we were doing this
in 1940, we didn’t anticipate all
these particular complexities and
so on, so life gets more compli-
cated as we get along. Any other
comments?

Mr. HarpesTY: I think here
today we have recognized the prob-
leb but I think there is a school of
thought that says, well, now, just
what does this non-uniform distri-
bution mean to the growing plant?

If you have a 10-1010 fertil-
izer, is it just as well that you put
on an 8-10-12 in one part of a field
and a 12-10-8 in another part of
the field and expect that the differ-
ence in the crop response will even
out and that it doesn’t make any
difference if you get non-uniform
distribution? 1 think there is a
school of thought like that. We
don’t know the answer and I think
our agronomy has not given us a
definite answer as to just how far
you can have segregation and still
have good response to the fertilizer.

I have a copy of a reprint here
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entitled “Inefficiency of Fertilizer
Use Resulting From Non-uniform
Special Distribution” written by
Don Jensen and John Pestk of the
lowa State Experiment Station
published in ““Soil Science Society
of American Proceedings” 26,
pages 170-192 (1962) and I wonder
if either of those folks are here.
(No Response). The gist of that
publication, as I understand it, is
that there is a definite poor crop
response to the [ertilizer if you get
a difference in distribution of nu-
trients such as I mentioned; that
is, an 8-10-12 or a 12-10-8 on the
land. That'’s the point of the prob-
lem. Do these difterences in spacial
distribution even out or is there
actually a poor crop response?

CHAIRMAN SAUCGHELLL:  Mis-
souri and Illinois and others have
made quite a number of agronom-
ic studies. I think that it is impor-
tant. The farmers apparently are
satisfied that they are getting fairly
good returns in harvests, but I
don’t think that we can be satisfied
with just partial knowledge. I
think these studies should go on
and it is remarkable what has hap-
pened within the last three or four
years in the way of intensified re-
search into this problem of dry
mixtures, call them bulk blends, if
you will, and their influence on
crops. I think we will have to pro-
ceed with our program. I remem-
ber what Gus said. I am sorry,
Gus, but we will have to go on.

I want to thank again John
Hardesty and his panel for their
fine preparation.

The next subject is very in-
triguing. It just shows what in-
genuity will do in trying to meet
these problems. We have on our
program a discussion on blending
equipment to be presented by
Oliver Haley of Continental Sales
Company. Mr. Haley asked H. E.
“Cotton” Graham, Jr. to discuss
this paper.

Blending Equipment
Herbert E. Graham, Jr.

R. Oliver Haley, President
]VI of our Company made a

dream come true. He developed a
fertilizer mixer which mixes and
meters dry raw material to a com-
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CONTINENTAL FERTILIZER COMPANY,
Nevada, Iowa, Oliver Haley, Pres. This
HOME BLEND-O-MIXER PLANT has 30°
SLOPING FLOORS & AIRTIGHT BINS
26 feet tall. All five storage bins com-
fortably HOLDS TWO CARLOADS
EACH. Four 15 TON HOLDING BINS
serve multi-purposes, as does the huge
MULTI-PURPOSE LEAN-TO shelter.

plete analysis on a continuous pro-
cess at the rate of 20 tons per hour.

After perfecting the Blend-O-
Mixer a building was designed to
feed the mixer by gravity or a vi-
bration system. This building has
5 bins with total holding capacity
of 400 to 1000 tons.

For unloading the under-track
systems are used. A water prool
concrete trough houses cither aug-
er, conveyor belt or vibrator. For
charging the bins either steel or

Cut-a-way view of top of factory
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wood elevator legs are used. Ca-
pacities 30 to 70 tons per hour.

For bulk loading a direct spout
to the truck or from 4 fifteen ton
holding bins are used.

For bagging semi-automatic
scales with sewing machine and
traveling table direct to the trucks
or bag warehouse is being used.

Platform scales, office building,
bulk holding hoppers, bag ware-
house, automatic control systems,
insecticide attachment, trace min-
eral bins and meters are all offered
as optional’s.

This compact plant is flexible
enough to meet the demands in
any area large or small.
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Flow Diagram of Blend-O-Mixer Factory
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Continental “Blend-O-Mixer’”
Plants are now operating in 24
States with tremendous results.

I am General Sales Manager
of Continental Sales and Fertilizer
Company.

Slides:

1—Continental Fertilizer Co. oper-
ation. Nevada, Iowa.

2—Flow Diagram—Blend-O-Mixer
Factory

3—Cut-a-way view of Top of Fac-
tory.

CHAIRMAN SAUcCHELLI: Thank
you, Mr. Graham.

We want to continue. I as
sume from what Mr. Graham said
that most of you fellows have al-
ready seen the little model up in
their room. We simply have to get
along with our program and we:
will have to dispense with any
questions at this time.

The last paper this morning-
— “Experience with Blending-
Equipment” will be discussed by
Warren Upton of Upton-Rich.
Company.

Actual Experience Bulk
Blending Operation

Warren Upton

R. Chairman, Fellow Mem--
bers of the Round Table..

Thanks for the opportunity to-
address this Round Table. I hope-



that our short experience in
Blending, in the North East, will
help to acquaint you with some
of our problems, which are really
the same problems we have found
in this industry for many vyears,
viz: sales, credits, labor, seasonal
peaks and pricing.

The difference between the
“Blender” and other plant food
manufacturers are: (1) More local
in scope. Blenders are mainly local
and this makes some of our oper-
ations easier for sales, traffic and
credits. It also makes our business
more hazardous. Crop failure over
the local area can hurt us more
than if our business was spread
out over wider areas and markets.
Our own market is within 20 miles
of our blending plant. 1 think this
is about as far as one can operate,
depending on his area, of course,
and the concentration of crops.
(2) More personal service to grow-
ers. By this I mean that we rarely
spend more than a day or two with-
out seeing most of our important
customers. This means we are eas-
ily available for agronomic help,
quick delivery, and all business is
purely personal contacts. 1 think
I would have to agree that Blend-
ers are actually like large dealers,
but that our knowledge and agri-
cultural background must be as
well rounded as that of any manu-

facturer, perhaps more so, because
we must live and prosper locally
and cannot afford a mistake.

Some things are very necessary
lor the Blender, as indeed, all other
of our business people. He has yet
to earn his reputation and the con-
fidence of his customers. Efficient
operation, good physical structure
of his product and adequate financ-
ing is most important.

Our principal problem in
blending is the sizing of our raw
materials.

To get into a discussion of our
own experience, perhaps, 1 can
give you a resume of my own In-
dustry experience and a discription
of our facilities and our market.
Then, if anyone has any question
at any time, please wave your hand
and I will try to answer.

1 have a farm background,
chemical and ag-education, two
years in pesticide business and 23
years in the Pesticide and Fertilizer
sales and agronomic work. Our
plant is a Continental Blend-O-
Mixer. We own a 15,000 square
foot warehouse for finished prod-
uct storage, loading and bagging
area. We are located in Savannah,
N. Y.

We use our products on all
types of crops except citrus fruits,
cotton, rice and tobacco.

Materials used in our plant
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are: 18-46-0, 0-46-0, 0-20-0, 0-0-60,
21-0-0, 45-0-0 (some) and 33.5-0-0
(some). We make special mixes
with Copper sulfate, Borax, Mag-
nesium, Mingareal and Sulfur.

The services we offer are soil
analysis (through the State), Bulk
delivery and spreading, special
mixes at any time and very fast and
efficient loading.

The aids we have are technical
services from suppliers and their
knowledge and cooperation and the
Agricultural services and advice
from our State College people and
extension men.

CHAIRMAN SAucHELLY: Thank
you, Mr. Upton.

We have time for a few ques-
tions. I am not going to hold you
too long. I know you are getting
restless, but if there are any ques-
tions here relating to any part of
this morning’s program, we would
be glad to entertain them now.

Does anybody have anything
to say for the good of the Order?

(No response) .

We certainly have had a grand
meeting here, bigger and better,
and we look forward to seeing you
all next year.

We stand adjourned. Thank
you all.

(Applause.)

(The Round Table adjourned
at twelve-fifteen o’clock p.m.)



Index of

Abernethy, Elon A., Jr.
Associate Editor
Commercial Fertilizer Magazine
75 Third Street, N.W.
Atlanta 8, Georgia

Athey, Tom
Raymond Bag Company
32 South Street
Baltimore 2, Maryland

Bamford, Charles R.
Assistant Editor
Chemical Engineering Magazine
McGraw-Hill Publishing Co.
330 W. 42nd Street
New York 36, New York

Berg, Gordon L.
Editor
Farm Chemicals
Willoughby, Ohio

Bolduc, C.
Production Manager
International Fert. Ltd.
71 St. Peter Street
P. O. Box 609
Quebec, P. Q., Canada

Bridgers, T. F.
President
Farmers Cotton Oil Company
P. O. Box 980
Wilson, North Carolina

Buie, Willis A.
Production Manager
Canada Packers, Ltd.
2200 St. Clair Avenue W,
Toronto, Ont., Canada

Church, Robert J.
Development & Service Rep.

E. I. du Pont de Nemours & Co.

1 & B Chestnut Run
Wilmington 98, Delaware

Daniel, John M., Jr.
Asst. Dir. Quality Control
Virginia-Carolina Chem. Corp.
P.O. Box 1153
Richmond, Virginia

Participants in Program

102

Delong, James M.
Technical Service Rep.
Int’l. Min. & Chem. Corp.
2108 1st Natl. Bank Bldg.
Minneapolis 2, Minnesota

Doherty, George
Vice President
Topco Associates, Inc.
7711 Gross Point Road
Skokie, Illinois

Duich, Joseph M,
Assoc. Prof. Agronomy
Penna. State University
University Park, Pennsylvania

Duncan, W. G.
Agric. College
University of Kentucky
Lexington, Kentucky

Engelieitner, Bill H.
Application Engineer
Dravo Corporation
Neveille Island
Pittsburgh 25, Pennsylvania

Everhart, Chuck
Production Chemist
Federal Chemical Company
646 Starks Building
Louisville 2, Kentucky

Gaskins, Howard
Operations Manager
Plant Food Division
F. S. Services, Inc.

1701 Towanda Avenue
Bloomington, Illinois

Graham, Herbert E., Jr.
General Sales Manager
Continental Sales Company
P. O. Box 326
Nevada, Towa

Grayson, Hugh A.
Production Manager
Imperial Chemical Industries of
Australia & New Zealand, Ltd.
45 Karra Road, Glen Iris
Victoria, Australia



Griffith, H. M.

Virginia-Carolina Chem. Corp.

P. O. Box 1153
Richmond, Virginia

Hardesty, John O,
Chemist
U. S. Dept. of Agriculture
U.S. Fert. Laboratory
Beltsville, Maryland

Henby, Elijan B.
Vice President

National Dust Collector Corp.

549 W. Washington Blvd.
Chicago 6, Illinois

Henderson, Albert E,
Wilson & Toomer Fert. Co.
1611 Talleyrand Avenue
Jacksonville, Florida

Hoffmeister, George, Jr.
Chemical Engineer
Tennessee Valley Authority
Wilson Dam, Alabama

Holzhaver, W. T.
Engineer
Esso Engineering
P. O. Box 209
Madison, New Jersey

Jackson, Allen §.
Fertilizer Equip. Sales Corp.
P. O. Box 9755
Atlanta 19, Georgia

Janovac, Stephen J.
Application Engineer
W. S. Tyler Company
3615 Superior Avenue
Cleveland, Ohio

Kanar, Eleonore T.
Technical Editor
Agricultural Chemicals
P. O. Box 31
Caldwell, New ]Jersey

Kelly, Michael J.
Kelco Corporation
4015 E. Baltimore Street
Baltimore 24, Maryland

King, Wayne W.
Asst. Vice President
The W. S. Tyler Company
803 Kingstad Road
Baltimore 12, Maryland -

103

Krueger, Harold R.
Sales Manager
Stedman Foundry & Mach. Co.
Aurora, Indiana

Lewis, James W.
Development & Service
E. 1. du Pont de Nemours & Co.
Wilmington 98, Delaware

Marburger, Grant C,
Tech. Service Manager
Spencer Chemical Co.
Dwight Building
Kansas City, Missouri

Marshall, Housden L.
Chief Chemist
Olin Mathieson Chem. Corp.
Curtis Bay Plant
Baltimore, Maryland

Mautner, Wm. G.
Fert. Research Director
The Baugh & Sons Company
25 S. Calvert Street
Baltimore 2, Maryland

Maxwell, Rodney L.
Coop. G. L. F.
Soil Building Div.
1001 Seneca Street
Ithaca, New York

McNally, Richard D.
Editor

Agricultural Chemicals Magazine

P. O. Box 31
Caldwell, New Jersey

Morr, Ralph V.
Product Engineer
New Idea Div.
Avco Corporation
Coldwater, Ohio

Morris, Grayson B,
Cooperative Fertilizer Service
Southern States Building
Richmond, Virginia

Nielsson, Francis T.
Production Coordinator
Intl. Min. & Chem. Corp.
Skokie, Illinois

Niles, Owen A,
Sales Representative
U. 8. Phosphoric Products
2440 Schoolhouse Lane
York, Pennsylvania



Penick, Clay W., Jr.
Editor
Commercial Fertilizer Magazine
75 Third Street, N.W.
Atlanta 8, Georgia

Phillips, A. B.
Chief, Process Eng. Branch
Tennessee Valley Authority
Wilson Dam, Alabama

Pircon, L. J.
Technical Director
Cent. Farmers Fert. Co.
205 N. Wacker Drive
Chicago 6, 1llinois

Poundstone, Bruce
State Chemist
University of Kentucky
Lexington, Kentucky

Powell, Richard
Mgr., Technical Services
Intl. Min. & Chem. Corp.
0Old Orchard Road
Skokie, Illinois

Reynolds, Jos. E., Jr.
Prod. Manager, Mixed Fert.
Davison Chemical Division
W. R. Grace & Company
101 N. Charles Street
Baltimore 2, Maryland

Russell, Cecil H.
Dir. of Prod. Quality Control
Monsanto Chemical Company
St. Louis, Missouri

Sanders, M. Dwight
Director of R& D
Swift & Company
Agricultural Chem. Div.
115 W. Jackson Blvd.
Chicago 4, Illinois

Sauchelli, Vincent
Consultant
303 Overhill Drive
Baltimore 10, Maryland

Sheehy, Tom
Tech. Service Representative
Intl. Min. & Chem. Corp.
2000 Fairfield St.

Shreveport, Louisiana

Sine, Charlotte
Managing Editor

Smith, Jack L .
Chief Process Engineer
J. R. Simplot Company
P.O. Box 912
Pocatello, Idaho

Smith, Robert B.
Mgr. Bulk Material Service
Eastern States Farmers Exch.
729 Loucksmill Road
York, Pennsylvania

Smith, Rodger C.
Mgr. Agric. Technical Services
Southwest Potash Co.
1270 Ave. of Americas
New York, N. Y.

Spillman, Albert
General Manager
Fertilizer Mfg. Coop., Inc.
1800 S. Clinton Street
Baltimore 24, Maryland

Stone, Philip E.
Director, Quality Control
Virginia-Carolina Chem. Corp.
401 E. Main Street
Richmond, Virginia

Surber, John H.
Production Engineer
Federal Chemical Company
646 Starks Building
Louisville, Kentucky

Upton, Warren B.
Upton-Rich Corporation
Savannah, New York

Yandenhoeck, Paul J.
Mgr. Classifier Dept.
Buell Engineering Co.
123 William Street
New York, New York

Walsted, Daniel O.
Staff Engineer
American Cyanamid Company
P. O. Box 400
Princeton, New Jersey

Williams, F. Bennett
Product Manager
U. 8. 1. Film Corp.
P.O. Box L
Macedon, New York

Young, Ronald D.
Tennessee Valley Authority
Wilson Dam, Alabama

Note: Many more participants who did not announce
their names when asking or answering questions.

Farm Chemicals
Willoughby, Ohio

104





