
















































































































































































































pounds of 75 per cent phosphor­
ic acid in the formulation. On 
the side we have the raw materials 
cost of that formulation. This is 
done for a constant recycle con­
sideration. You find the minimum 
cost for this formulation at ap­
proximately 100 pounds of 75 per 
cent phosphoric acid. 

Why is there a minimum? 1£ 
phosphoric acid is so good, why 
not replace all of the triple super­
phosphate? 

As Mr. Hignett pointed out, 
phosphoric acid does contribute 
moisture to the formulation, and 
you have to do something about 
this moisture consideration. That 
requires the addition of more dry 
material. In this particular series 
of formulations the cost has been 
decreasing as we increased the 
amount of phosphoric acid up to 
lOO pounds, because we are using 
less sulfuric acid. I have the exact 
formulations here, and I note as 
we increase phosphoric acid we are 
increasing the amount of ammon­
ium sulfate each time in very small 
increments in order to keep the 
formulation at a certain dryness, 
that is, to keep the liquid phase at 
a certain maximum. ''\Then we go 
beyond 100 pounds of phosphoric 
acid we lose control of the thing, 
and we are adding so much mois­
ture we have to add excessive 
amounts of ammonium sulfate. 

This is where the economics 
of phosphoric acid can backfire on 
you. I should point out that this 
is true of this 12-12-12 run which 
was made. It is not necessarily true 
of all 12-12-12 runs or all other 
1-1-1 runs. It is all a function of 
raw material costs which is a fac­
tor depending on where your plant 
is located and what raw materials 
<.ire available. 

The raw material costs used in 
this example are $1 per unit for 
normal superphosphate, $1.33 per 
unit for triple superphosphate, 
$1.49 a unit for phosphoric acid, 
60 cents a unit for potash, $21.20 
a ton for sulfuric acid, and $1.35 a 
unit for the nitrogen solution used. 
This is a high fixed-to-free ratio 
nitrogen solution, Solution 410, 
having ammonia 19 per cent and 
ammonium nitrate 72.5 per cent. 

\Vhen we find in some cases 
the liquid phase is increasing and 

the use of phosphoric acid has 
gotten out of hand, there are cer­
tain advantages to using dry forms 
of P which have similar am­
moniation characteristi<:s to phos­
phori<: acid. These dry forms can 
be diammonium phosphate or 
monoammonium phosphate. Al­
though here once again the eco­
nomics may be a problem, these 
materials could possibly be con­
sidered as giving good economic 
formulations depending upon your 
geographical location. 

Chairman Sauchelli: Thank 
you, CarL 

Any questions to ask Mr. 
Schumaker? 

Mr. D. DeLapp: My name is 
DeLapp, American Cyanamid Com-

pany. I would like to know if the 
curve which was presented last re­
flected a 25 per cent water content 
phosphori<: acid or an 18 per cent 
water content phosphoric acid. 

Mr. Schumaker: That was 75 
per cent acid containing 25 per 
cent water. 

Mr. DeLapp: ·Would a curve 
with wet process acid that contains 
less water continue the poundage 
of phosphoric acid out to a lower 
amount and affect the total cost 
of the formulation? Have you 
made a similar calculation? 

Afr. Schumaker: I have not, 
but it would be of interest and I 
think you might be right. You 
would not be fighting the water 
problem as much. 

Packaging Survey 
W. F. Jacobi 

The studies which we have 
made are also made by any of the 
major suppliers for the larger com­
panies. I t is a service which most 
of them perform. Actually it is in­
dustrial engineering, a study of ma­
terials handling, the problems in· 
volved, what it means to you in 
dollars and cents. 

We have with us this after­
noon a very distinguished panel of 
bag people down here: Stewart Eck­
ers of Bemis Bro. Bag Co., Travis 
P. G. Barham of St. Regis Paper 
Co., and Ed Pyle of Raymond Bag 
Co. 

Over the past year and a half 
we have madt; a lot of plant sur· 
veys. By "plant surveys" I mean 
time studies. 'We have set up stan­
dards for handling bags-for in­
stance, a hand truck, pallet loads, 
conveyors, that type of thing. We 
have tried to level it geographical­
ly in different parts of the country, 
union and non-union plants, the 
time involved, different types of 
personnel. 

vVe set up these standards and 
tables on the basis that you should 
know whether or not you have com­
petent personnel. In other words, 
it is generally a matter of opinion. 
Someone says, "Boy, I have the best 
bag hanger in the business. He can 
hang bags faster than anybody that 
you know of." Of course, he might 
put half of them on the !ioor, but 
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he can handle bags faster than 
anybody else. Or you will hear 
someone say, "I have the best sew­
er in the business. He can sew faster 
tban anybody else." But generally 
we have found that is a matter of 
opinion. No standards have been 
established as to what you should 
get per-hour per-man. It is usually 
a matter of guesswork or a matter 
of how the superintendent of the 
plant or the bagging foreman feels 
about it. 

So we endeavor to go into 
these various plants and study them 
right from the outset, their pres­
ent methods of operation, the stan­
dard times involved in doing that, 
what it costs them per ton to do 
that, and then sit down and analyze 
and figure how this can be leveled. 
out. 

Actually, we came up with a 
total savings average on these 
plants of 48 cents per ton, which is. 
not hay in these days of price-cut­
ting, unstabilized products, and so 
forth. 

These charts which I shall 
show you are projected on the basis 
of 16 companies. These 16 com­
panies were picked geographically. 
In other words, we took companies 
in the Midwest, the Southeast, and 
the Northeast. \Ve took not so 
many in the Northeast, for there 
are not too many up there. The 
Southeast differs so much from the 



Midwest in its methods of handling 
and packing that we had to bal­
ance these. 

So we took 16 companies. 
These 10 companies had 3<1 plants. 
The 34 plants were surveyed. We 
made time studies, as I explained 
before. ''''e made cost analyses. vVe 
analyzed their present operations, 
projected what could be done, and 
then waited until it was done in 
order to set this up. In other 
words, this is not theory. 'Nhat I 
want to show you now is factual. 
It has been done. \Ve could give 
you the names of the companies. 
'Ve don't intend to, because I don't 
think you would want me to give 
your confiderltial figures, and I 
know the other people wouldn't 
want me to. Actually, I can assure 
you at any time we could substan­
tiate this. 

I want to make another thing 
clear before we even start, that this 
can be done by yourselves if you 
want to spend your own money. 
This sort of thing can be (lone by 
your suppliers, is being done hy 
your suppliers, and if I were you 
I would take advantage of it, be­
cause surely if I were in business 
for myself I would get everything 
I could get for nothing, believe me. 
So these services are available. 

'Ve broke these down into two 
categories: One is your present 
metllOtl of handling, your present 
method of materials packing. 
There is an error on these charts 
which j will show you. vVe are 
talking about product savings. 
When we talk about product sav· 
ings we are talking ahout the sav­
ings that can be made in weight, 

Atlanta 
Charlotte 
Knoxville 

Available by 
Convers ion to 

Recommended Equip. 
& Bog Types on 
all Paper Bags 

;;; 9,507.75 
13,519.39 
4,246,75 

$27,373.89 

handling, and other things. In 
other words, if a man dumps 50 
pounds on the floor you are not go­
ing to get 50 pounds back when 
you pick it up. I believe it was Al 
Spillman who said the other day 
you sneak it back into the eleva­
tor. You dump 50 pounds, gentle­
men, and you are going to get only 
35 pounds hack in that elevator, 
believe me, because most of the 
Hoors have big cracks in them and 
that is where it goes. All this in­
cludes materials savings or product 
saving as far as your weights are 
concerned, as far as waste is con­
cerned, and as far as good house­
keeping is concerned. 

The other point which it in­
cludes, which, as I said before, any 
of these big hag companies can do, 
is redesign. By that I mean not 
only construction. The average 
bag salesman comes in and says, "1 
can save yOll $10 basis weight," 
which means $1.50 per thousand. 
The fact that it breaks all over the 
lot and it costs you .$2 a thousand 
to replace them is overlooked. The 
point is, it includes not only basis 
weight and construction hut rede­
sign as far as the type of paper that 
you are using. 

Somebody's great grandfather 
may have founded the firm and he 
used a yellow sheet of paper which 
he thought was beautiful and 
which was cheap at that time and 
he persists in using it. 'Vhen you 
analyze it, that yellow paper may 
be costing you two or three cents 
a fertilizer ton when it isn't even 
necessary. Or it could be hrown or 
green, or whatever it is. Good re­
design as far as the art work is con-

Summary of Annual Savings 

Available by 
Conversion to 

Recommended Equip. 
200 Pound Bags 

$·4,050.00 
2,093.60 
1,128.00 

$7,271.60 

Available by 
Material Give­
away Reduction 

53,150.00 
1,952.20 
1,200.00 

$6,302.20 

OTHER ADVANTAGES 

I. Higher equipment operating efficiency. 
2. Reduced overtime labor costs. 
3. Lower bag breakage. 
4. Added sales appeal 
5. Easier handling. 
6. Improved customer service. 
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cerned is not just for the aesthetic 
values but it actually can amount 
to dollars and cents as to what you 
can save on redesigning your art 
work to fit into a family package 
an dstiIl at the same time enable 
you to take advantage of cheaper 
materials. 

I think that is the thing that 
is most important to all of us in 
this penny business, where your 
profits amount to pennies, where 
you must save it. That was one 
phase. 

The other phase was the stud v 
of the bagging operations. I shall 
not go into what types of bagging 
operations. I think you have all 
been belabored with the variom 
people who are selling open-mouth 
packers, valve packers, and so forth. 
I am sure all of you are well ac­
quainted with that story, so I shall 
not go into that, hut there is money 
to be saved all the way along the 
line. 

Should you use hand trucks? 
Should you use conveyors? Should 
you use pallets? Each one of those 
presents a problem. There is no 
over-all answer to that. A plant 
which has lots of room can use pal­
lets, but a plant which is limited 
in its space cannot use pallets. Re­
member that a lift truck has to 
turn around. It has to maneuver. 
~What are you going to do with this 
aisle space? Or maybe it is con­
veyors. It seems wonderful that 
you just put stuff off the end of 
the packer and it goes on a convey­
or right out to the truck or the car. 
That is fine if the truck or car can 
get to the same place each time. 
But when you have five or six 

Available by 
Improved 

Material Hdlg. 

$15,413.60 

$15,413.60 

Combined 
Total 

Savings 

$16,707.75 
32,978.79 
6,574.75 

$56,261.29 



trucks lined up and two or three 
cars, you can't get them to the same 
place. So our studies indicate that 

the good old hand truck is not to 
be overlooked. A hand truck which 
can go eight high and load them 

Type 

Atlantic Plant 
75M Tons-Annual Capacity 

40 % Paper-l00 Pounds 
60% Burlap-200 Pounds 

Analysis Grade Bag Type Bag Size 

Approx. Approx. 

Percentage Tons Bagged 
Total Tonnage In Paper 

-.----. 
Pelletized 

Pulverizer 
Pulvedzer 

Capacity 

100 

100 

100 
50 

50 

Type 

Pulv. 
Pulv. 

5-10-10 SOM 180x4x33 1.0 450 
8·0-24 SOM 18.0x4x33 3 900 

10-10-10 SOM 18.0x4x33 5.0 1650 
20% Super SV 18Yzx5x34 Yz 150 

Other SV 18Yzx5x32 89.0 26,850 
~--~ 

TOTAL: 100 30,000 

Tonnage in Paper (40% x 75,000) 30,000 tons 
Tonnage in Burlap (60% x 75,000) - 45,000 tons 

---.-

TOTAL: 75,000 tons 

Charlotte Plant 
60M Tons - Annual Capacity 

60 % Paper-50 and 100 pound capacity 
40 % Burlap-200 pound capacity 

Approx. % Approximate 
Analysis Bag Bag 

Type Grade Type Size 

Pulv. 20% Super SV 18Yzx5x34 
Pulv. 0-14-14 SV 18Yzx5x34 
Pulv. 4-12-12 SV 18.0x5x34 
Pell. 6-8-6 SOM 18.0x4x33 
Pel!. 8-0-24 
Pell. 8-8-8 
Pell. 10-10-10 
Pell. 14-0-14 
Pulv. Other SV 18y;x5x32 
Pell. 5-10-10 SOM 13.0x4x26 
Pell. 10-10-10 " 
Pel!. 14-0-14 
Pulv. 2-12-12 SV 13.0x4x29 
Pulv. 6-8-6 

TOTAL: 

Tonnage in Paper (60% of 60,000) 
Tonnage in Burlap (40% of 60,000) 

TOTAL: 

Knoxville Plant 
50M Tons-Annual Capacity 

20 % Paper-l00 Pounds 
80%, Burlap-200 Pounds 

Total 
Tonnage 

3 
4 
3Yz 
I 

Yz 
2 
3 

67Y; 
2 
3 

.0 
8 
1 

100 
36,000 
24,000 

60,000 

Approximate 

tons Bagged 
in Poper 

1,080 
1,440 
1,260 

360 
180 
720 

1,080 
360 

24,300 
720 

1,080 
180 

2,880 
360 

36,000 

Percentage Approximate 

Analysis Grade 

20% Super 
Other 

Bag Type 

SV 
SV 

Bag Size 

18.0x5x34 
18.0x5x32 

TOTAL: 

Total Tons Bagged 
Tonnage 

Yz 
99Yz 

100 

in Paper 

50 
9,950 

Tonnage in 
Tonnage In 

Paper (20% - 50,000) 
Burlap (20% - 50,000) 

10,000 
10,000 
40,000 

TOTAL: 50,000 
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into a truck. eight high is not to be 
overlooked. 

Our studies indicate that 25 
per cent of the time in trucking 
is spent in waiting. In other words, 
when you have hand trucks moving 
back and forth, 25 per cent of the 
time is spent waiting while one 
truck is being loaded before the 
next one can be moved in. The 
solution to that is very simple. 

The same way with pallets. I 
have gone into plant after plant 
where the pallet is set in front of 
the off-loading conveyor and people 
are waiting while they load this 
pallet. The lift truck takes it away, 
the next pallet is not there, and 
everyone stands around and waits. 
There is no reason whv vou can't 
line up three or four r;allets on a 
roller conveyor and move them 
under so the lift truck will take 
the pallet on the end. This is cost­
ing you dollars and cents. You 
would be amazed the amount of 
money that it does cost you. 

I shall show you a few charts 
because I know I am limited on 
time, and I shall take advantage of 
getting out of here easily by throw­
ing these charts on. I want to show 
you some time studies which were 
made on hand trucks, on pallets, 
and on conveyors. 1 shall not put 
them on there long enough for you 
to study them, for two reasons. 
One, we are limited in time and, 
two, you might ask me a question 
1 couldn't answer, and I don't want 
to be embarrassed. 

Method of Conducting Survey 
To obtain and analyze the neces­
sary data for this s'urvey and to 
recommend more efficient equip­
ment and methods to effect real­
istic savings of $56,261.29, the pro­
cedure used was to: 

1. Visit the Atlantic, Charlotte, 
and Knoxville plants to ob­
tain and record data on pres­
ent: 
a) Analysis of paper sacks in­

cluding: 
I) Type bag used 
2) Weight of filled bags 
3) Filled height 
4) Stacking dimensions 
5) General appearance 

b) Bag types, sizes, construc­
tion, printing, special fea­
tures and costs. 

c) Packing equipment, meth­
ods, rates and personnel. 



d) Material handling equip­
ment, rates, methods and 
personnel. 

2. Analyze the above data and 
recommend more efficient 
methods and equipment to ef­
fect savings. This required a 
detailed breakdown of both 
present and proposed labor 
and material cost. 

3. Substantiate the revised bag 
sizes by conducting bag filling 
trials, checking: 
a) Bag dimensions and speci­

fications 
b) Filled weight and height 
c) Stacking and pallet dimen­

sions 
d) General appearance 

During filling trials particular 
ttention was paid to the less dense, 
lulverized grades (20% superphos­
Ihate, 0-14-14, and 4-12-12) and all 
_elletized grades. Due to certain 
nalyses not being packed under 
egular production conditions, all 
_rands were not checked in this 
lanner. However, where possible, 
ontents of filled bags in storage 
rere substituted. 

:lecommendations for All Plants 
. Convert all sewn valve bags to 

sewn open mouth style including 
the Sew Strong reinforcing tapes. 
Convert bag filling equipment at 
all plants to automatic high 
speed l&C open mouth filling 
scales. 
Adopt the use of wooden pallets 
and fork trucks at Charlotte. 

The total equipment cost of 
dopting this program would 
mount to $28,682.80 and would 
esult in a saving of $56,261.29. 
'he payoff period, therefore, is .58 

years, or slightly more than one­
half year. 

DISCUSSION 
Monitor iUarshall: Has any­

body any questions? vVe have a few 
minutes for a very few questions. 

Afr. W. B. Bird (Summer Fer­
tilizer Co., Baltimore): What are 
the advantages and disadvantages 
between gusset bags and tubular 
bags? 

Mr. Jacobi: Flat bags. Do you 
want to answer that, Stewart? 

Mr. Stewart Eckers (Bemis 
Bro. Bag Co.): The advantage in 
the gusset bag would be, No.1, 
that it would give you a better 
package, a better looking package; 
and, No.2, the bag itself is strong­
er because it is handled by the ends 
and the gusset reinforces it for 
handling. However, a lot of flat 
tube bags are being used. If you 
want to make a real, honest-to­
goodness comparison, you will use 
less paper in the flat tube bag than 
you will in your gusset bag. 

Does that answer it? 
Mr. Bh'd: Yes. 
Mr. Jacobi: On a flag bag or 

flat tube, if you were using a 15 by 
4, let's say, or 15 by 15 gusset bag, 
you would have 20 inches where 
you have 25 inches across the base. 
If you should convert that to a 
flat tube, you would then have a 
20-inch base, which would increase 
the cost of your sewing materials 
25 per cent or thereabouts. So if 
you figure that the average cost per 
thousand bags is about $1.25 or 
$1.30 for closing materials, if you 
take the gusset out of it, gentle­
men, you will increase that any­
thing from 20 to 25 per cent on 
your materials costs. 

Final Comments by Chairman 
I want to say something about 

le attendance at this meeting. Dr. 
farshall gave me a very nice break­
own by states, and it is an interest-
19 thing. You ought to know 
)mething about it. 

Apparently we have here to­
ay at least 274 people from the 
rea east of the Mississippi and 
orth of the line Arkansas-Tennes­
~e-North Carolina, the Northeast. 

In the Southeast, that is, from 
:ates east of Texas, Louisiana, and 

Arkansas as the western line, and 
then the boundary Tennessee and 
North Carolina, 43 people. 

The Southwest and the Pacific, 
19 people. Five from California 
this year. Three from Utah. One 
from New Mexico. Four from the 
great State of Texas. Six from 
Oklahoma. Three from Kansas. 
Two from Nebraska. 

That is an interesting showing. 
It indicates, I think, a number of 
things to us: the intense interest 
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in granulation and ammomatIOn. 
The Southeast apparently has prob­
lems which are a little different 
from the Middle West and the 
Northeast, because they do not do 
so much granulation and ammon­
iation there. Maybe that is one rea­
son that next year we should con­
centrate on some of the problems 
of the Southeast with the nongran­
ulated fertilizers, and induce more 
people from that region to attend 
our Round Table because we will 
be dealing specifically with prob­
lems which are peculiar to their 
region. 

vVe have seven visitors from 
Canada, two from The Nether­
lands, one from Cuba, one from 
Free China. I wonder if those peo­
ple are here now. I would like 
them to stand up. (Applause) 

From Cuba. (Applause) I 
think you were here last year, were 
you not? 

And our good friends from 
Canada. W'e have quite a delega­
tion here. (Applause) 

And our visitor from Taiwan, 
which apparently is doing a big 
job in fertilizer. I am familiar with 
some of their work. The fertilizer 
developments on that little island 
of Formosa are very significant. 
They are doing an excellent job. 

\Ve hope that our friends from 
overseas will continue to come. We 
know there has been a large de­
mand for the Proceedings of the 
Round Table from countries over­
seas. It shows the tremendous in­
crease in interest in fertilizer tech­
nology which is occurring all over 
the world. 

\Ve have a minute for anyone 
who has a word to say for the good 
of the Round Table. 

Mr. Wayne W. King: I have 
been asked by mutually minded 
and interested people to thank this 
committee for a teriffic job. I don't 
know how you are going to thank 
anybody for doing all that free 
work, but I will make this one little 
comment. There is a corporate in­
vestment here this week of pretty 
close to $7500 to $10,000 an hour. 
I think that is something. That is 
what is costs. 

Chairman Sauchelli: On be­
half of the Committee I want to 
thank all the men who have spent, 



I know, a great deal of time and 
energy in preparing their talks to 
present here. \Ye regret that some­
times we have had to cut them 
short on time. I know that every 
one is serious in his preparation in 
order to present to you the benefit 
of his thinking. 

lVe want to thank the whole 
membership for their fine spirit of 

cooperation. We hope that that 
will continue, because we need 
your suggestions for next year's pro­
gram. If it is to be a success, it 
must have your cooperation. You 
have those cards which were hand­
ed out to you this morning. Please 
let us have your suggestions. 

Don't depend on those cards. 
'When you get home, if you have 
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some fresh thoughts, jot them down 
and send them in to anyone of 
us on your Committee. We shall be 
glad to get them. \Ve need your 
help if we are to make the pro­
gram a success next year. 

So we will adjourn this 1958 
meeting of the Round Table. I 
believe it was a grand success. 
Thank you all. 
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Merriam, Kansas 

Causey, Hubert E. 
Technical Sales Engineer 
International Minerals & Chemical Corp. 
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Robinson, Robert E. 
Atlanta Utility Works 
East Point, Georgia 

Sachsel, George F. 
Asst. Chief, Chern. Eng. Research 
Battelle Memorial Institute 
Columbus, Ohio 

Sackett, Walter J. 
Vice President 
The A. J. Sackett & Sons Company 
Baltimore, Maryland 

Sauchelli, Vincent 
National Plant Food Institute 
Washington, D. C. 

Schaffnit, W. E. 
Stedman Foundry & Machine Co. 
Philadelphia, Pennsylvania 

Schmalz, T. R. 
F. S. Royster Guano Company 
Norfolk, Virginia 

Schumacher, Carl P. 
Technical Service Supervisor 
Monsanto Chemical Company 
St. Louis, Missouri 

Sharp, Joe C. 
Manager, Technical Service 
Agricultural Chemicals 
Spencer Chemical Company 
Kansas City, Missouri 

Shelby, Sam E. 
Vice President 
Federal Chemical Company 
Louisville, Kentucky 

Smith, Rodger C. 
Head, Fertilizer Research 
Eastern States Farmers' Exchange 
West Springfield, Massachusetts 

Spillman, Albert 
General Yfanager 
Fertilizer Mfg. Cooperative, Inc. 
Baltimore, Maryland 

Strauss, William I. 
Chemical Industry Sales 
Foxboro Company 
Foxboro. Massachusetts 

Tatum, H. Barnett 
Technical Service Representative 
U. S. Phosphoric Products 
Indianapolis, Indiana 

Tucker, Hubert H. 
Sohio Chemical Company 
Lima, Ohio 
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