






ular fertilizer. I think George's 
demonstration shows that you can 
get segregation even in very closely 
sized materials. Sizes even closer 
than 6 to 20 mesh that we are ad­
vocating here, but we must have 
some sort of a practical distribu­
tion of granule size if we are going 
to produce a granular fertilizer 
economically. 

In presenting this definition, 
we are thinking about performance 
of the product rather than con­
formance to any set of standards 
or any particular set of specifica­
tions. In other words, I want to 
emphasize, we are thinking about 
performance of the product in­
stead of conformance to a defini­
tion. 

In our discussion period I 
would like to hear some comments 
from you on whether you think 
this definition refers to the particle 
size of fertilizer materials that we 
all think about when we; sav gran­
ular fertilizers. 'Ve would like to 
have some discussion on it. 

MR. SAl'CHELLI: Thank you 
John and your paneL I certainly 
want to commend the members of 
this panel for the excellent job 
they have done in presenting their 
various segments to us. It repre­
sents a lot of hard work and very 
good thinking, and, as I said prd­
viously, I believe that this is the 
pattern for our future sessions; 
that is, have one subject thorough­
ly discussed and give us some time 
for discussion. 

As to definitions, it's good to 
talk about them, but it isn't the 
policy of the Round Table to re­
cord its thought on matters of this 
kind. ·We had something on stan­
dardization of particle size last 
year from the consumer's view­
point and the producer's view­
point. 'Ve have been told that 
many of the producers believe that 
the market places will decide on 
the best particle size and the best 
definition, but I think it's all right 
to think about it, but I don't think 
we ca.n take any official action. The 
Round Table doesn't: do that. 

vVe do have here an opportun­
ity now to throw some questions at 
the panel speakers. Even though 
they have done a very good and 
thorough job of coverage, there 
may be some points in your minds 
that might require clarification, so 

let's get in to this question and 
answer period. 

\Vho has the first question or 
any comment with reference to the 
discussions of the panel- Here's a 
question: Mr. Hugh Grayson of 
Australia: This has been an inter­
esting one for me because in Aus­
tralia, in our particular state, some­
thing like 60 per cent of our total 
output goes on pastures through 
spinner distributors. Earlier in the 
session Mr. Hoffmeister showed us, 
I think quite clearly, what happens 
in the case of different size parti­
cles as far as segregation in a hop­
per is concerned. The gentleman 
who talked about the spreaders, 
and I must say we have done a 
lot of work ourselves going back 
to a bou t 1930 on performance of 
spinner distributors, has given 
quite a good coverage of what you 
can do about the design of a spin­
ner. The thought that I have and 
the questioll I wanted to ask was: 
have they given any thought to 
methods of overcoming the segrega­
tion which actually occurs in the 
hopper preceding the spinner? In 
other words, you can design a spin­
ner to spread about any product 
but you have segregation occurring 
within the hopper of the spinner 
truck, and any design that you 
have can only be matched to one 
size of granular, not to the range 
of sizes occurring and coming out 
of the hopper truck. I know some 
work has been done on that, some 
spinners have been �d�e�s�\�~�n�e�d�,� and 
some trucks have been designed to 
overcome this segregation problem 
within the hopper of the spreader 
truck. I just wondered what these 
gentlemen think of it. 

CHARIMAN SAUCHELLl: Do you 
direct that to any particular per­
son? Maybe Mr. Maxwell who has 
had experience with this, or Mr. 
Gaskins. 

MR. MAXWELL: \Ve haven't 
done any particular work on de­
sign of a hopper with this in mind. 
'Ve have thought that the segrega­
tion in the hopper occurs more in 
the manner of filling the hopper. 
\;\'e probably have relatively short 
hauls as compared with some other 
sections of the world. vVe felt that 
the problems of segregation in spin­
ners themselves was much greater 
and needed attention more than 
the segregation that occurs en 
route. \Ve tried to correct it at 
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the time of loading and at the time 
of spreading, figuring that those 
were the two major problems. If 
we had all the answers to those, 
maybe we'd be spending more time 
on what happened en route. Our 
average haul is relatively short. 

MR. GRAYSOX: I'm sorry. I 
should have qualified that. The 
thought was going through my 
mind here that Mr. Hoffmeister 
showed when a hopper empties the 
fine material, which is in the cen­
ter of the hopper, runs out first, 
the coarse material, which is over 
to the sides of the hopper, comes 
out last. This is the thought that 
I had. 

CHAIRMAX SAUCHELLI: Any 
further questions on this? Cecil 
R.ussell, Monsanto. Dr. Cunning­
ham of VPI recommends keeping 
the load leveled off to prevent the 
"egregation in the hopper of the 
truck. 

CHAIR:vrAN SAl;CHELLI: Mr. 
Russell said keep the load level 
and uniform. 

MR. RUSSELL: He referred to 
Dr. Cunningham, VPI, who has 
done some very interesting research 
on this whole problem. 

MR. GASKINS: Dr. Sauchelli, I 
know tha t they do use hoses to dis­
tribute the material in the trucks, 
instead of letting it cone in the 
middle, to spread it out and keep it 
level. 

CHAlR:VIAN SAUCHELLI: Any 
other comments? Anyone want to 
comment on this or any part of 
this whole subject? 

DR. L. J. PIRCON: vVe conduct­
ed some work on this in the labor­
atory as well as in the field. We 
built a pilot-sized model of a truck 
which had geometric similitude; 
in other words, it was built to scale 
and we used transparent walls on 
it. vVe used fluorescent particles 
in order to observe the trajectory 
of these particles with that vibra­
tion that you actually have in the 
hopper in the transport. 

\Ve also studied this effect of 
draining of the material onto the 
conveyor prior to getting to the 
spinner and there are many factors 
involved, but the principal factors 
that we observed correlated with 
the motion and the type of partic­
ular motion during the laboratory 
movement imposed was the same 
as that which occurs under static 
conditions when you are piling or 



when you are getting this coning 
effect. 'Ve did find that the great­
est single factor was during the 
loading especially if you did cone 
load. 'Ve used an elephant nose 
and imposed a motion on it such 
tha t YOll would get in loading 
which would give YOll 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 
n:ry definite effect on the extent of 
segregation tha twill occnr, and, of 
course, the volume of the material 
with respect to the sile of the truck 
-in other words, what I am saying 
is lha t if you have a lot of surface 
area as compared to the total vol­
ume, this is also a factor. In other 
words, if you have a big truck 
with a lot of volume, small surface 
area, then it becomes less (listin­
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 force 
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 beel. 

\Ve found that when we COITe­
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 E> 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
tiCldar 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 56 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 SAl'CHELLI: 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: \Ve're preparing 
the manllscri pt presently and, of 
course, we're discussing with var­
ious people as to the best publica­
tion to release in. 

CHAIRMAN SALICHELLI: 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. \Ve noticed as these particles 
wouhl move within the truck bodv 
it was almost as if you had wate~ 
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 tmck 
load, so it's not just a matter of 
the particle itself, that is, its rela­
tive motion to the other particles, 
but it's a matter of associated mo­
lion as well. 

CHAIR:\TAN SAVCHELLI: 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. HARDESTY: 1 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 
amI 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? I think there is a 
school of thought like that. \Ve 
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 
Iowa 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 fertilizer if you get 
it 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 differences in spacial 
distribution even out or is there 
actually a poor crop response? 

CHAIR~fAN SAUCHELLI: IVIis­
souri and Illinois and others have 
made quite a number of agronom­
ic studies. I think that it is impor­
tant. The fanners 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. 1 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. \Ve have on our 
program a discllssion 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. 

M R. Oliver Haley, President 
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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plete analysis on a continuous pro­
cess at the rate of 20 tons per hour. 

After perfecting the Blend-O­
M ixer 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 I 000 tons. 

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

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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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: 

I-Continental Fertilizer Co. oper­
ation. Nevada, Iowa. 

2-Flow Diagram- Blend-O-Mixer 
Factorv 

I 

3-Cut-a-way view of Top of Fac­
tory. 

CHAIRMAN SAUCHELLI: 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. 

Adual Experience Bulk 

Blending Operation 

Warren Upton 

M 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 years, 
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. I 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. I 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 roun(le(l a" 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 
for 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, I 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. 

I 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. "Ve own a 15,000 square 
foot warehouse for finished prod­
uct storage, loading and bagging 
area. '~e are located in Savannah, 
N. Y. 

\Ve 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 SAUCHELLl: 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 reI a ring 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) . 
"Ve 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.) 
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