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BULLETIN 439 NOVEMBER 1946

FENCE POSTS: PRODUCTION

AND TREATING COSTS

Good fencing is necessary on modern farms. The one above was constructed with fence posts

treated in the fence post preservative treatment research program at State College,

MISSISSIPPI STATE COLLEGE

AGRICULTURAL EXPERIMENT STATION

CLARENCE DORMAN, Director

STATE COLLEGE MISSISSIPPI



Fence post supplies in Mississippi are entirely inadequate to meet a
demand, estimated to be 6,000,000 posts per year for the next two decades.
If we are to avoid excessively high costs of post replacement resulting from
the use of non-durable posts, some preservative treatment is a necessity.

Any such treatment must be simple but effective. In any case it must
be inexpensive. Results of the work at Mississippi State College in 1946

indicate that there are two methods and two preservatives which meet
these specifications.

Zinc Chloride, applied by the steeping method will give a post at a
cost of 2 6/10 cents per year.

Pentachlorophenol, applied by a cold soaking method will give a post

costing not over 2 2/10 cents per year.

Farmers may economically use either of these methods which require

no special equipment.
There seems to be some possibility of the development of small com-

munity treating plants to serve areas as large as a county. More investiga-

tions on this phase of post treatment are necessary.

Caution. All preservatives are more or less poisonous. Cattle should

be excluded from the vicinity of the farm treating plant and reasonable care

must be exercised by persons using wood preservatives.
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FENCE POSTS: PRODUCTION AND TREATING COSTS

By W. C. HOPKINS

Farmers and other users of fence posts,

located in regions or states devoid of

naturally durable tree species, have al-

ways been without a simple, but satis-

factory method of treating these fence

posts. This has come about, not because

of lack of research work on the prob-

lems, but simply because the known, ef-

fective preservatives have not been of

a nature which lends itself to simple

treating methods. Within the past ten

years new preservatives and new proces-

ses have been developed, some of which

seem to give promise of simple, econom-

ical use by farmers.

In order to be suitable for farmer ap-

plication a preservative must be relatively

easy to use, must require no elaborate or

expensive equipment, and must not in-

volve any work which has to be done

at the farmer's busy season. These are

rigid specifications which heretofore have

ruled out almost every preservative and

every method of treating.

The famous hot and cold bath method
so widely discussed and the chief basis

for U.S.D.A. Farmers' Bulletin No. 744,^

is virtually eliminated from any considera-

tion by these specifications. Other much
talked about treatments such as the tire

tube method,^ ^ are not satisfactory if

any number of fence posts are to be

treated. The application of the preserva-

tive although seemingly simple, is time

consuming.

Two factors made a study of the various

treating methods of great importance to

the farmers of Mississippi. First, there

is only a very small area of the state which
has tree species naturally durable enough
to make satisfactory fence posts. Second,

it is now apparent that a more diversified

type of agriculture, requiring a much
greater amount of fencing, will soon be

prevalent in the state. This interacts with

the scarcity of suitable fence post species to

create a necessity for a simple, economical

treatment.

Wood is subject to attack by two
agencies which cause deterioration. Fungi

actually grow on the wood fibers, break-

ing them down by chemical action and

utilizing them for food. Insects too.

use wood for food, but the action of

destruction is mechanical. Both agencies

thrive best in a moist atmosphere, but

both also require air, food, and certain

temperatures. In the moist warm climate

of Mississippi, conditions are favorable

to these destructive organisms.

Since we cannot control the conditions

of temperature or air, any attempts at

preservative treatment must be concerned

with poisoning the food supply and re-

ducing the moisture content of the wood.

Oil preservatives usually aim at both of

these objectives, whereas the water solu-

ble preservatives deal primarily with

poisoning.

The species of wood which are by na-

ture resistant to the attacks of insects and

fungi possess this characteristic because

they contain large amounts of heartwood

which has in it natural oils that not only

resist penetration by water, but which are

also toxic.

FENCE POST REQUIREMENTS AND
SUPPLY IN MISSISSIPPI

Normal annual consumption of fence

posts in Mississippi is between 3.5 and

4 million posts. The accumulated, war-

postponed fencing of the past five years

will easily boost requirements for the

next three years to 6 million per year.

When the factor of diversification of

farm enterprise is taken into account, it

appears that this requirement of 6 million

posts per year will continue for some

time, possibly as much as 20 years. A
further demand on our supply is being

made by out-of-state markets. At present

posts of durable species are being shipped

in carload quantities to middle-western

states which have no fence post supply.

Presumably, this demand will continue

and possibly will increase as wire and
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staples become available and war-deferred

fencing programs get under way.

Mississippi's resource of natural fence

posts is very limited. Five species: Bois

D'Arc, black locust, red cedar, red mul-

berry, and old growth cypress are the only

durable woods remaining in any quantity

and they are found in numbers only lo-

cally.

Bois D'Arc was formerly found widely

scattered over the delta and black belt

sections as hedge fences, but most of

these have been grubbed out until it is

now confined almost entirely to the black

belt section of the state. Black locust is

native to Mississippi only on the Pontotoc

Ridge. Although it has been very widely

planted over the state, it has been almost

a complete failure on the pine soils, con-

sequently only a small supply is available.

Red cedar, while scattered throughout the

state, is present in quantity only on the

Ume soils of northeast Mississippi. Red

mulberry occurs throughout the state on

rich soils but is abundant in no locality.

The supply of this species is so small as

to be of minor importance in meeting

the requirements. Cypress is found in

relatively small quantities only in the

delta section and in river bottoms.

The region of greatest concentration ot

these satisfactory fence post species is the

very area which should see the greatest

diversification of farming. As a result,

many of the posts produced within the

region will be used right there. There

will be very few for export to other sec-

tions of the state.

The need, over much of Mississippi,

for a simple, efficient means of prolong-

ing the life of a fence post is obvious.

The native durable woods give service

from 15 to 30 years, but few others will

last six years. Many posts being placed

in service have a life expectancy of not

more than two or three years. Fence

post replacement involves far more than

the cost of the post. The costs of setting

and nailing on the fence, in the case of

the cheap non-durable posts so widely

used, equals or exceeds the cost of the

post. Every time a farmer sets a pine

post and puts a fence on it, he spends

about 20 cents.

These posts will last no more than

three years. In fifteen years, therefore,

he spends one dollar. A pine post given

a good treatment with one of the more
recently developed preservatives, penta-

chlorophenol, should last 20 years at a cost

of forty-three cents. This cost includes

ten cents for placement and fastening the

wire. The untreated post, then, costs

6-2/3 cents a year, whereas the treated

post costs only 2-1/6 cents a year. Four
and one-half cents per post per year

amounts to considerable saving, even on

a small farm.

Great opportunities for utilization of

many of the inferior hardwood species

exist in the field of fence post treatment.

Experiments at Mississippi State College

during 1946 have definitely proven that

species such as elm, red gum, water oak,

blackjack oak, and post oak, can be treat-

ed efficiently. Service records on these

posts are not yet available, nor will they

be for a long period of time. Ten year

service records on pine posts treated with

the same preservatives _are available, how-
ever, and these posts are standing up re-

markably well.

It now appears possible to treat almost

anything in the woods and make a good
post of it. This is a very important con-

sideration because it helps to relieve the

demand on the few durable woods we
have, conserves pine posts which are

more valuable if left to grow to larger

size, and helps us develop a system of

cutting in our woodlands which will be

an aid in controlling the encroachment of

hardwoods.

PREPARATION OF POSTS
FOR TREATMENT

In all but one of the treatment meth-
ods to be discussed in detail in the next

section, some pre-treatment preparation

of the posts is necessary. The two steps
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c

Figure 1. Post peeling tools, a. Hoe, b. Bottom half of shovel, c. Top half of shovel.

of this preparation are peeling and sea-

soning.

Peeling

Peeling, or removal of all bark from

the post, is one of the most expensive op-

erations in connection with fence post

treatment. Unfortunately, it is also a

very necessary operation. Preservatives,

ordinarily, will not penetrate even the

thin inner bark of trees, so that all bark,

both outer and inner, must be removed

from each post to be treated. Many tools

have been used to do this job and each

has its proponents. Most used in Mis-

sissippi, probably, is an old hoe, straight-

ened out and ground down on the cut-

ting edge so that a concave edge is ob-

tained. In use, this tool is pushed along

the log or post, removing a narrow strip

of bark in the process.

A tool recently developed at the Mis-

sissippi Agricultural Experiment Station

seems to be somewhat better.- This tool

was made from the tip of the blade of

an old round pointed shovel, ground con-

cave on the cutting edge and fitted with

a handle. It too, is used as a push tool,

but has an advantage over the hoe in

greater weight and more rigid construc-

tion. Another tool was constructed from

the top half of the shovel blade and it

also appears to be more satisfactory than

the hoe. These three tools are shown in

figure 1.

Peeling is most easily done in the

spring and early summer when the sap

is flowing more freely in the trees. The
bark is loose at this time and is easily

removable from most species of trees.

However, this is the farmer's busy season

and it is not expected that many will be

able to fit this phase of post preparation

into an already crowded time budget.

Delayed peeling seems to have some pos-

sibilities. This method involves stack-

ing the posts with the bark on for some
time before attempting to remove the

bark. Drying coupled with the activities
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Figure 2. Good piling practice.

of some bark insects loosens the bark

so that it comes off with comparatively

little effort. Use of this method enables

the farmer to cut his posts late in the

summer or early in the fall and then re-

move the bark from seasoned posts a

short time prior to treating. Post prep-

aration and treating may then become
winter activities which will not serious-

ly hamper other work.

Seasoning

Several of the treating methods to be

discussed, including the one which seems

most promising, require that the posts

be well seasoned or dried prior to applica-

tion of the treatment. Good seasoning re-

quires that the posts be piled and allowed

to dry for 60 to 120 days, depending up-

on the time of year. Posts seasoned dur-

ing the summer will dry more rapidly

than those seasoned during the winter.

Proper piling is necessary if posts are

to be seasoned without incurring attack

by decay causing organisms. An open

pile, so constructed that air will circulate

freely around each post is best. The bot-

tom of the pile should be raised at least

a foot from the ground. Such a pile is

illustrated in figure 2. Another method

of piling, not so desirable, is shown in

figure 3.

Posts should never be closely piled, or

piled on the ground for seasoning. The
large amounts of moisture present in the

ground and in the posts create optimum
conditions for the incidence of decay or-

ganisms. An illustration of very poor

seasoning practice is shown in figure 4.

As posts season, cracks and checks de-

velop on the surface. It is important that

all checking take place prior to treat-

ment because checks which develop after

treatment may expose untreated wood
and form an entrance for decay. Check-

ing could be so severe as to detract from

the nail-holding characteristics of the post.
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If seasoning is to be done during the hot

summer months and it is suspected that

checking may be severe, the posts may be

piled for seasoning in the shade where

they will dry less rapidly.

Although there are no data to prove its

value, it is recommended, without excep-

tion, that the tops of all posts be sharpen-

ed to a sharp edge with an axe. This gives

the post a sloping roof which sheds water

and prevents decay from the top. The
smoothest saw cut is not satisfactory be-

cause it leaves a fuzzy surface which will

retain some water. An axe cut, on the

other hand, gives a very smooth surface.

The operation should be performed after

seasoning in order that no end checks will

develop and prior to treating so that the

superficial top treatment to be recom-

mended will coat the cut surface.

Posts may be cut at any season of the

year if properly cared for. As a rule,

on the farm, they will be cut during

the fall and winter. In any case, they

should be piled to season immediately

following cutting.

METHODS OF PRESERV-
ATIVE TREATMENT
Wood preservatives fall into two gen-

eral categories: (1), the oil or oil soluble

preservatives and (2) the water soluble

preservatives. Each has its uses and for

some purposes the water soluble preserva-

tives are quite satisfactory. It is felt

that the oily chemicals will prove far

superior for fence post treating in a

climatic region which has as high annual

rainfall as does Mississippi. It may well

be that the service records will prove that

we can obtain satisfactory treatments with

some of the water soluble salts.

The Mississippi Agricultural Experi-

ment Station began an experiment on

preservatives and methods of application

early in 1946. At that time it was de

cided to use two of the oil preservatives,

Figure 3. Another method of piling. Not so desirable.
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Figure 4. Very poor piling practice.

two of the soluble salts, and one which

is a combination of the two. These pres-

ervatives were to be applied by different

methods to five different species of posts

—pine, red gum, red oak, post oak, and

elm. Thirty posts of each species were

to be treated by each method and each

post was to be numbered and placed in

service in the Dairy Department fences.

The first phase of the study, that in-

volving the collection of data on costs of

cutting, preparing, and treating, is now
complete. Certain inferences as to ex-

pected service from posts in each treat-

ment may be drawn from service records

at other places.

It is felt that a publication embodying
complete descriptions of each method of

treatment and comparing costs of treat-

ments may be of value at this time. At
least one of the methods of treatment to

be discussed below has much to recom-

mend it to the farmer who has to treat

fence posts.

Oil Preservatives

Hot and Cold Bath, Creosote

For a good many years the standard

method of applying oil preservatives on

a small scale has been by using a hot

and cold bath plant. This involves im-

mersion of the posts in a bath of hot

preservative for several hours, removal

from the hot bath, and immediate trans-

fer to the cold preservative bath for a pe-

riod of an hour or so. The principle un-

derlying this method of treatment is the

fact that a partial vacuum is created

within the hot post when it is plunged

into the cold preservative and ordinary

atmospheric pressure forces the preserva-

tive into the wood.

Creosote, both pure and in mixture

with other oils such as used crankcase
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oil, has been the standard preservative

for use with this method. This preserva-

tive, in small lots, is expensive and it is

not very pleasant to handle or vi^ork

around, especially when hot.

A considerable investment in a treat-

ing plant is necessary, too. The experi-

mental treating plant at State College was

built at a cost of $200.00, and it is close

to the minimum operable size. A picture

of this plant is shown in figure 5.

The plant requires two tanks at least

four feet deep. This automatically rules

out the 55 gallon oil drums which are

most readily available. 100 gallon oil

drums would serve, but cannot be found.

The tanks in the plant pictured were

secured by buying a 500-gallon oil tank

and cutting it in half. This gave 2 tanks

of 250 gallon capacity. Beneath one tank

a furnace must be constructed for the

purpose of heating the creosote. The
furnace need not be elaborate, but should

be almost as large as the diameter of the

tank and works best if rough grates are

constructed- The flue will be safer if

led away from the tank underground for

several feet before being turned up. This,

too, gives adequate room to work about
the tank. The tanks must either be set

up on a bank or a ramp must be built

up alongside them to facilitate handling
the posts.

In figure 5 it will be noted that the

two tanks are set down in the ground,
the hot tank on the left of the picture

being slightly higher than the cold tank
on the right. A pole rack leads up to the

hot tank, extends between the two tanks,

and then leads away from the cold tank.

This facilitates handling of the posts be-

tween the tanks. If a roof is to be con-

Figure 5. Experimental Post Treating Plant at State College, Miss
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structed over the tanks, it should be, at

the lowest point, six feet above the top

of the tank.

Older bulletins have advised that a

rack with projecting screws or nails

should be placed in the bottom of the

tanks. Posts, impaled on these nails or

screws, would then remain immersed.

The work here has proven that posts can

be held immersed to half of their length

without such a device. Most of them are

heavy enough to stay down and the few

which persist in rising a few inches can

either be wedged between other posts or

held down with a brick or small rock

laid on top of them.

In operation the plant is simple. A
good fire is built beneath the hot tank

which has been filled to a depth of two

feet with pure creosote or creosote and

used crankcase oil in the proportion of

1 to 1. The oil in this tank is heated

to a temperature of 220° to 240° Fahren-

heit. Meantime, 30 or 40 posts have

been placed on the rack leading to the hot

tank and the cold tank has been filled

with pure creosote to a depth of two

feet.

When the temperature reaches 220'

Fahrenheit, posts are placed in the tank,

butt end down, one at a time until no

more can be gotten in or until the level

of the oil in the tank rises to within six

inches of the top. Care must be taken

not to splash the oil over onto the fire.

The time is noted so that after two hours

have elapsed, the posts may be removed.

An ordinary candy thermometer may be

used to determine the temperature of

the oil. The oil in the cold tank should

have a temperature of about 100° Fahren-

heit and if treating is being done during

the winter, it may be necessary to add

some hot oil from the hot tank.

After two hours have elapsed, the posts

are removed from the hot tank and trans-

Icrred at once to the cold tank, where

they should remain for a period of time

which may vary from 15 minutes to 1

hour. Treating schedules (length of

time required in each tank) indicated by

the experiments at State College are

shown in table 1.

Table 1. Schedules of treating indicated foi

various species by experiments at Mississippi

State College.

Kind of post Time in hot bath Time in cold bath

Pine 2 hours 20 minutes

Red Gum 2 hours 30 minutes

Red Oak 2 hours 1 hour

Post Oak 2 hours I hour and

15 minutes

Elm 2 hours 2 hours

Actually, all posts were treated on a

schedule of 2 hours hot bath and one hour

cold bath. The desired objective was an

absorption of 6 pounds of creosote per

cubic foot of wood, which translated to

terms of posts mean an absorption of 3

pounds per post since each post was

treated only half length and since each

post averaged about one cubic foot in

volume. The average absorptions ob

tained are shown in table 2. Table 1 haj-

been constructed by applying the author's

best judgment to the absorptions actualh

obtained on the 2-1 schedule.

Absorptions were obtained by measur

ing the depth in inches of the creosote in

the cold tank immediately after placing

the posts in it and just prior to removing

the posts from it. The latter, subtracted

from the former gives the number of

inches change in depth, and this multiplied

by the number of gallons represented b}

one inch of depth of tank, gives the gal-

lons absorbed. This is easily translated

to pounds by weighing one gallon of the

preservative. The average absorption

was then obtained by dividing the num
her of pounds absorbed by the number

of posts in the charge.

If species of posts other than those list-

ed are to be treated by this method, a

few trial batches should be run at dif-

ferent schedules to determine which is

best. Ordinarily, six pounds of creosote

per cubic foot of wood will give a very

satisfactory fence post.
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Table 2. Actual average absorptions, in pounds per post, obtained on species used in tests at

Mississippi State College.., Hot and cold bath creosote.

Average

Kind of Post Schedule absorption Remarks

Pine 2-1 8.70 Too high—reduce time cold bath

Red Gum 2-1 6.30 Too high—reduce time cold bath

Red Oak 2-1 2.80 Good
Post Oak 2-1 2.00 Too low—lengthen time cold bath

Elm 2-1 1.67 Too low—double time cold bath

In this, as in all tests at the college,

half of the posts were also given a super-

ficial, top treatment which consisted sim-

ply of dipping the top half of the post

in the cold creosote a sufficiently long

time to insure coating it with the pres-

ervative. Although data to substantiate

the concept of top failure are lacking, it

is recommended that such a top treat-

ment be given in all instances. Because

the top of the post is not subjected to long

periods of dampness as is the bottom,

the more effective hot and cold bath

treatment does not seem necessary.

DIP METHOD—CREOSOTE
Creosote has been used and is still be

ing used in a simple dipping or brushing

process. This may afford sufficient pro

tection for- wood not in contact with the

ground or not subjected to a great amount
of moisture for considerable periods ol

time. For fence posts, however, it rep^

resents a waste of time and money simply

because there is no absorption of the oil

and the thin outer coat is ineffective in

preventing absorption of water and en

trance of decay causing organisms.

The method consists of simply dipping

the post for an hour or so in warm creo-

sote, or in painting warm creosote on
the surface of the post with a brush. Posts

held for two hours in a very hot bath of

creosote absorbed no appreciable amounts
of the preservative.

A comparison of the penetration ob-

tained by the hot and cold bath method
as against the dipping method is shown
in figure 6.

PENTACHLOROPHENOL
Within the past ten years a new chem-

ical, pentachlorophenol, has come into

the wood preservative field. Now coming
onto the market in fair quantities, under

various trade names, and put out by sev-

eral chemical companies,--^ it holds great

promise of becoming one of the most eas-

ily applied and most satisfactory wood
preservatives. Although tests thus far

are not comprehensive enough and serv-

ice records are not long enough to prove

conclusively the value of this preservative,

it is 10 to 100 times as toxic as creosote

and much easier to use.

Pentachlorophenol is available in eith-

er a dry flake or concentrated solution

form. Tn most cases the concentrated

solution will be somewhat easier to use.

Soluble in very thin petroleum oils, it

has much the same property as water in

that it will penetrate wood very rapidly

and easily. While it may also be applied

by the hot and cold bath method, there

are much simpler methods which will

give an effective fence post treatment.

In the experiments which form the basis

of this report it was applied by both the

hot and cold bath and the cold soaking

methods. The preservatives used in these

experiments were contributed by A. D.
Chapman and Co., and Wood Treating

Chemicals Co.

Hot and Cold Bath

The same plant was used with this

preservative but a different technique was

i/A. D. Chapman & Co., 333 N. Mich. Ave.,

Chicago 1, Illinois; The Dow Chemical Co.,

Dowicide Division, Midland, Michigan; I. F.

Lanchs, Inc., 911 Western Ave., Seattle 4, Wash-
ington; Monsanto Chemical Co., 1700 S. 2nd
St., St. Louis 4, Missouri.; Wood Treating Chem-
icals Co., 5137 Southwest Ave., St. Louis 10,

Missouri; Protection Products Mfg. Co., Box 747,

Kalamazoo 99, Michigan.
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employed. Due to the very dangerous

inflammability of the solution of penta-

chlorophenol in ordinary kerosene, hot

water was substituted in the hot tank.

A five percent solution of pentachloro-

phenol was placed in the cold tank. The
water was much more difficult to heat

to the desired temperature and hold there,

so it was decided to hold the posts in

the hot tank between three and four

hours. At the end of this time the posts

were immediately transferred to the cold

tank where they remained for one hour.

The average absorptions obtained by this

treatment are shown in table 3.

The Forest Products Laboratory ^
" says

that at least one-half gallon of preserva-

tive per post must be retained to give

a good treatment. This, however, ap-

plies to posts treated full length. The
posts in this experiment were treated only

half length so that retention between

Table 3. Average absorption of pentachloroph-

enol in hot and cold bath treatment.

Average

absorption,

Kind of post Schedule gallons Remarks

per post

Pine 3-1 0.333 Satisfactory

Red Gum 3-1 0.233 Satisfactory

Red Oak 3-1 0.196 Slightly low

Post Oak 4-1 0.320 Satisfactory

Elm 3-1 0.304 Satisfactory

0.250 and 0.333 gallons per post is con-

sidered satisfactory. As v. ith the creosote,

half of the posts were subjected to a one

hour dip treatment of the top end, the

others not being treated.

The use of hot water in the hot bath

seems to have no deleterious effect on

the absorption of preservative. This is

probably due to the fact that most of the

water taken up by the posts in the hot

bath is in the form of steam when the

posts are removed from the hot bath.

Plunging the posts at once into the cold
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Table 4. Absorptions of pentachlorophenol obtained by cold soaking method.

Average absorption

Kind of post Soaking time gallons per post Remarks

Pine 5 hours 0.773 Too much. Reduce time

Red Gum 6 hours 0.583 Too much. Reduce time

Red Oak 6 hours 0.333 Satisfactory

Post Oak 168 hours 0.500 Too much. 96 hours better

Elm 24 hours 0.400 Slightly high.

preservative condenses this steam and

creates the partial vacuum which pulls

the preservative into the wood.

Cold Soaking Method
Water and thin oil solutions are very

readily soaked up by dry wood. This

fact makes possible the use of a simple

method of treating fence posts with penta-

chlorophenol solutions. The only equip-

ment necessary is a tank or drum which

will permit submerging the post to a

point 8 or 12 inches above the ground

line. Dry posts left in this solution for

5 to 24 hours will absorb amounts of pres-

ervative equal to that absorbed in the

hot and cold bath process.

Absorptions obtained by this method
at State College are given in table 4.

In the pentachlorophenol tests a 5 per-

cent solution was used. This was ob-

tained by mixing the concentrated solu-

tion of pentachlorophenol with ordinary

kerosene in the proportions advised by

the manufacturers. Other light petrol-

eum oils such as diesel fuel oil are less

expensive and should be used when avail-

able.

This cold soaking treatment has much
to recommend it. It involves very little

expenditure of labor in the actual treat-

ing process since it is quite possible

for a farmer to place a batch of posts

in the preservative in the morning, go

away and work all day at something else,

and remove the posts that night. If he

were treating by the hot and cold bath

method, he would have to stay close by

to maintain the fire.

The experiments at the college have

shown that it is possible to obtain absorp-

tions with this method fully equal to

those obtained by use of the hot and cold

bath. As a matter of fact, absorptions

equal to those generally obtained in pres-

sure treating fence posts are possible.

The pentachlorophenol solutions used at

the college were about six cents cheaper

per gallon than the creosote. If some
solvent other than kerosene were used,

a saving of ten cents a gallon might be

effected. Due to the fact that absorption

is much faster with some species than

others, as shown by Table 4, each specie

should be treated separately. This is true

of all treating methods. Penetrations ob-

tained in the cold soaking treatment are

shown in figure 7.

Water Soluble Preservatives
Research in the field of wood preserva-

tion has been done on water soluble

chemicals for many years. Some of the

most promising of these chemicals have

been in use as wood preservatives in

arid regions for long periods of time. In

such regions they have given good re-

sults, simply because the treated wood
was not subjected to water in sufficient

amounts to wash the chemicals out. Even
in very moist climates, the record on at

least one such chemical is sufficiently

good to warrant its use, especially since

the process is so simple and the chemical

so inexpensive that a very low cost post

results. Certainly this one treatment is

better than none.

The water soluble chemicals and meth-
ods of application to be discussed here

are those which have been used in the

experiments at the college. Again, we
have no service records here to indicate

the expected life of these posts. We are,

however, able to compare the costs of the

various chemicals and draw certain in-

ferences from service tests elsewhere.
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Figure 7. Penetrations obtained in Pentachlorophenol Cold Soaking Treatment, a. Pine, b. Red
gum, c. Red oak, d. Post oak, e. Elm.

CHROMATED ZINC CHLORIDE

Chromated zinc chloride is an outgrowth

of one of the most used water soluble

preservatives, zinc chloride. This chem-

ical has been used long enough to prove

that there are excellent possibilities for

treating with it in arid regions. Experi-

ments at Clemson, S. C.^ indicate that

it may be used satisfactorily in more
moist localities.

The method of application used here

has been used in other localities with

success. A tank or trough twelve or fif-

teen inches deep with a rack built up
round it to hold the posts upright, is

•the only equipment necessary. The
trough might be placed next to a wall

or fence and the posts leaned against this

for support. It is important that the

treating be done under a shed. Rain-

water, falling into the trough, will dilute

the solution and ruin the treatment.

A solution made by mixing two pounds

of chromated zinc chloride, with one

gallon of water, is placed in this tank.

One-half gallon of solution should be al-

lowed for each post. Posts should be

cut and placed in the solution within

twenty four hours after cutting, large end

down. The bark must not be removed

from the posts. If only the amount of

solution for the number of posts to be put

in the tank is poured in, the posts should

be left until all of the solution is absorb-

ed. If more than enough solution is

placed in the tank, the number of gal-

lons absorbed may be measured and the

posts removed when the average absorp-

tion reaches one-half gallon per post.

This absorption may require only a

few hours, or it may extend over a period

of a week depending upon the porosity

of the wood and the rate of drying of

the top of the post. The solution is pull-

ed up into the post by capillary action.

As the post dries at the top, the native
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liquids are pulled up in the post and

the preservative solution in turn moves

up through the pores of the v^ood.

Upon completion of absorption and re-

moval from the trough, the posts are

stood up, top end down, for two to four

weeks to permit any excess solution in

the butts to flow down into the top. The

posts are now ready for placement.

Chromated zinc chloride and zinc

chloride may be obtained from any chem-

ical house.-^ Zinc chloride is slightly less

expensive and on the basis of service tests

at the Harrison Experimental Forest,

somewhat better. This treatment, while

it will not give as durable posts as oil

treatments, is very simple, consumes lit-

tle time, and is inexpensive. It will ef-

fect considerable saving over the practice

of no treatment at all.

THE OSMOSE PROCESS
The Osmose Wood Preserving Com-

pany, of Buffalo, New York, has develop-

ed a process, and patented two preserva-

tives for use with it, which makes use

of the principle of osmosis. Osmosis is

a natural process occurring in plants and

animals whereby two solutions of differ-

ent strength separated by a thin mem-
brane such as a cell wall, tend to equal-

ize. That is, the chemicals in the strong-

er solution move through the membrane
into the weaker solution until there is

an equal concentration of chemical sub-

stance on either side of the membrane.

The application of this process in wood
preservation consists simply of coating

the outside of a green post or piece of

wood with a strong chemical solution and

then placing the wood under a water-

proof, more or less airtight cover. Os-

mosis sets in and over a period of 30 to

90 days the chemicals placed on the out-

side of the wood gradually become in-

corporated.

Two patented chemical mixtures are

used for treating posts by this method.-^

One is a dry salt which is used to make a

water solution applied to the post by

brushing or dipping. The other is a tar

solution, containing the same chemicals,

which is applied only to the groundline

area of the post with a brush.

Osmosalts
This is the mixture of chemicals which

is used to make a water solution to be

applied by brushing or dipping. The
mixture used in the experiments at State

College was 4 parts of water to 3 parts

of dry chemical. This was applied to the

posts with a cheap 4-inch paint brush,

the posts being closely piled as the pres-

ervative was applied. After all posts

were piled and treated, the stack was

covered with waterproof tar paper and

earth was banked up around the bottom

to exclude air. The posts remained in

this stack for 75 days before the cover

was removed. Good penetration was ob-

tained on all species. The method of

piling and preservative application is

shown in figure 8. Extent of penetration

is shown in figure 9.

Posts which are being treated by this

method must be cut and peeled not over

twenty-four hours before treatment. This

is a decided drawback from the farmers'

standpoint because he cannot always af-

ford the time during the proper peeling

season.

Osmoplastic

This preservative is applied only to a

small section of the post about twelve

inches below groundline and three inches

above groundline. The posts, which must

be treated within 24 hours after cutting,

are brought in with the bark on. The
bark is then peeled only from the sec-

tion to be treated and the tarlike solu-

tion of Osmoplastic painted on heavily

with a paint brush. A small piece of

waterproof paper is then wrapped tight

-

-2^E. I. Du Pont de Nemours and Co., Inc.

Wilmington, Delaware, donated the chemicals

used in the State College experiments.

-^/Sufficient of both of these preservatives to

carry out the tests was contributed by the

Osmose Wood Preserving Co.
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Figure 8. Osmosis Method with Osmosalts. Method of piling and application.

ly about the treated section of the post

and tacked in place. The post, ready

for treatment and after treatment is com-

pleted, is shown in figure 10. After treat-

ment the posts should be stood up and

allowed to dry for 30 days before place-

ment.

Service records on posts treated in this

manner are not sufficiently long to in

dicate whether or not it will prove eco-

nomical.

COSTS OF FENCE POSTS
In the past much has been written con-

cerning preservative treatment of fence

posts without mentioning the various

items of cost which go into treated and

untreated fence posts. One of the main

objectives of the work at State College

has been to collect data on the man-hour
requirements of each of the jobs involved

in harvesting and treating fence posts.

Since some preservative treatments re-

quire posts which have been peeled, stack-

ed and seasoned, others require posts

peeled but still green, and still others re-

quire posts green with the bark on, data

on the separate job of felling and buck-

ing, peeling, hauling and stacking, is

desirable.

Each treatment, too, differs from every

other in the amount of labor required in

the process. Some preservatives cost more

than others and a good post may require

more of one preservative than another.

All of these factors become items of

cost, and cost to the farmer is a very

important consideration.

Labor requirements in this study have

been recorded in terms of man hours so

that any prevailing wage rate could be

applied. The work was actually done by

day labor paid at the rate of forty cents

per hour. Labor costs in the following

tables then are obtained by multiplying

the total man hours expended by the

hourly rate of forty cents. These costs

may be adjusted to prevailing wage rates

in any similar area simply by substitut-

ing the prevailing hourly rate for the

hourly rate of forty cents used in these

tables.
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No attempt has been made to separate

the costs by species worked with. Admit-

tedly, it is less expensive to make posts

from pine than from any of the other

species used but it is hoped that hereafter

a good many fence posts will be harvest-

ed from the gum, red oak, post oak, elm,

and other low grade hardwoods. The
cost figures set forth herein will be ap-

plicable to these species.

There is no doubt that all of these

costs are higher than they would be with

experienced woods labor. The labor used

on the project consisted of Negro farm

hands, most of whom had never done
any woods work. Peeling was for all of

them a new task, consequently it was
accomplished with the expenditure of

much more time than would be required

with labor accustomed to peeling. How-

ever, it was considered desirable, in this

study, to make use of part time farm

labor. The study was designed to furn-

ish information for the farmer and the

use of trained woods labor would have

led to a fallacy in the costs which would

have been misleading. Any farmer with

his ordinary farm labor can secure his

posts at a cost not to exceed those set

up herein. Many men, who have hands

more accustomed to woods work, will

obtain their posts at a cost considerably

less than this.

Hot and Cold Bath Treatment
The factors contributing to the costs

of this method of treating are cost of

plant, labor cost (including cutting, peel-

ing, hauling, seasoning and treating), cost

of preservative, and cost of fuelwood.

Figure 9. Penetration obtained in Osmosaits treatment, a. Red gum. b. Pine.
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Table 5. Labor costs of fence post production and treatment by various methods.

No. of Man hrs- Man hrs. Hourly
Operation posts expended per post

1 ttt n rr 1 (t2C\
1 OD\) n 1 /cn A 0.40 |)0.068

j/J O.'tO 0.155
*Hauling and stacking 1 ODV lUU U.1)5^0 0.40 0.022
Creosote—hot and cold hath 150 20 0.1333 0.40 0.053
Creosote—dip 150 10 0.0666 0'.40 0.027
Osmosalts—brush 150 90 0.6000 0.40 0.240
Osmoplastic—brush 150 42 0.2800 0.40 0.112
Zinc Chloride—steeping 150 5!/2 0.0366 0.40 0.015

Pentachlorophenol—hot and cold bath 150 26 0.1733 0.40 0.069

Pentachlorophenol—cold soak 150 6'/2 0.0433 0.40 0.017

*Hauling costs will vary with length of haul and equipment used. In this study the distance

averaged about one mile. About '/4 of the posts were hauled on a pickup truck, 2/3 of them
on a 1/4 ton truck and the balance with a team and wagon.

As mentioned previously, the experi-

mental plant at Mississippi State College

cost approximately $200.00. Actual cost

was $191.50 which is broken down as

follows: tanks, $28.50 (an old 500 gallon

gasoline tank cut in half crosswise to

make two 250-gallon tanks about 4*/4

feet deep); other materials (roofing, etc.)

$73.00; labor $50.00; and supervision,

$40.00.

The farmer building his own plant

might not include any cost for supervision.

If he put no roof over the tank he would
reduce the labor cost by 50 percent. He
might then, build a workable plant, with-

out any shed, for a figure close to $75.00.

Such a plant is not to be recommended
since the treating will presumably be

done in the fall and winter when rain is

probable. Work can go right on if there

is a shed over the tanks.

If we assume a depreciation charge

of one cent per post and a cost of $200.00

for the plant, we have to treat 20,000

posts to pay for the plant. This charge

for depreciation would probably run clos-

er to 3 or 4 cents per post.

The labor cost on posts treated by this

method is high because of the necessity

of peeling and of maintaining a fire un-
der the hot tank all of the time while
treating. From table 5 the cost per post

for labor would run between 29 and 31

cents.

Preservative cost varies with the pres-

ervative used. Grade I coal tar creosote

costs 33-1/3 cents per gallon in 50-gallon

lots. If the desirable absorption of ^4

gallon per post (butt treatment only) is

obtained, the cost per post would bs slight-

ly over 8 cents per post. When the top is

then given a dip treatment, the preserva-

tive cost would approach 9 cents per post.

Pentachlorophenol (1 to 10 concentrate)

costs $2.00 per gallon. Mixed with 10

gallons of kerosene at 10 cents per gallon,

the cost of 11 gallons of preservative solu-

tion becomes $3, or 27.2 cents per gallon.

This cost may be reduced to 23.6 cents

per gallon by use of diese! fuel at 6 cents

per gallon, as a solvent. If the desired

absorption of Ya of a gallon per post is

obtained, the cost of preservative would
be about six cents. Here again, the top

treatment would run the cost per post up
to about seven cents.

Considerable fuelwood is consumed in

heating the hot tank and maintaining it

at the proper temperature. Some differ-

ence would occur, dependent upon the

kind of wood used for fuel and whether
creosote or water was used in the hot

tank. About one-half cord of wood per

hundred posts was used in the experi-

ments at State College and the cost of

this wood at the plant was figured at $5
per cord. Cost of fuel per post then, was
lYz cents. Three cents is thought to be

a better figure for the pentachlorophenol
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treatment because of the longer time re-

quired to heat the water and the neces-

sity of a hotter fire to maintain it at

the required temperature.

Some charge for depreciation of equip-

ment other than the treating plant should

be made. One cent per post should cov-

er all expenses other than those discuss-

ed before. This charge will apply to all

treatments.

Table 6 gives a comparison of the cost

of the hot and cold bath method with

creosote and with pentachlorophenol.

It should be emphasized that the cost

of preservative included in the above

table is the cost only of the preservative

Table 6. Comparison of the cost of creosote and

pentachlorophenol treatments applied by the

hot and cold bath method.

Penta-

Creosote chlorophenol

Plant depreciation $0.03 $0.03

Labor 0.29 0.31

Preservative 0.09 0.07

Fuelwood 0.025 0.03

Equipment depreciation 0.01 0.01

Total $0.445 $0.45

actually absorbed. This method of treat-

ment (with tanks the size of those ai

State College) requires an additional

seventy gallons of preservative in the cold

tank. In the case of creosote, where the

oil is used in the hot tank, another addi-

tional 100 gallons of preservative is need-

ed. The initial costs then should be in

creased as follows:

Creosote treatment:

170 gallons creosote at $0,333 =
156.61

Pentachlorophenol treatment:

70 gallons pentachlorophenol 5%
solution at $0,236 = $16.52.

There is no way of distributing these

figures as a cost per post because the

leftover oils m&y be saved and used again.

The factor of initial cost, however, is heav-^

ily in favor of pentachlorophenol.

Posts treated with creosote by the Hoi
and Cold Bath Method are good for

20 years. It appears likely that penta-

chlorophenol treated posts will be just as

good. The cost per post per year will be

in both cases oniy slightly over two
cents.

Creosote Dip Treatment
This treating method involves labor

costs of cutting, peeling, hauling, season-

ing and treating a small cost for pres-

ervative, and the cost of equipment de-

preciation. No cost of plant is involved

because any old drum or barrel may be

used provided it does not leak and
will permit submersion to half the length

Figure 10. Osmoplastic Method of Treatment
a. Post peeled and ready for treatment.

b. Treatment complete.
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of the post. Little preservative cost is

incurred because there is neghgible ab-

sorpton and penetration. One gallon of

preservative will easily treat ten posts.

Table 7 shows a breakdown of the

costs of treating by dipping in the

experiments at State College.

Posts so treated might be expected to

last five years. The cost per post per

year, therefore, is slightly over 5 cents

or 3 cents more than for posts treated by

the hot and cold bath. The dip treatment

is little better than no treatment and ii

involves the same costs of preparation as

are incurred with the hot and cold bath.

Table 7. Cost per post of dip method of treat-

ment with creosote.

Labor $0.27

Preservative 0.03

Equipment depreciation 0.01

Total $0.31

Osmose Treatment
The osmose treatment with Osmosalts

is more expensive than the hot and cold

bath or dip methods. The same costs

of preparation are incurred. No plant is

necessary, but this saving is more than

taken up in the labor of treating. The
preservative is more expensive too, and

it is doubtful if posts so treated will give

as long service as creosoted or penta-

chlorophenol treated posts. A dipping

process, instead of a brushing process,

would undoubtedly give much lower costs.

Table 8 breaks down the cost of the

brush treatment with osmosalts. For com-

parative purposes it is assumed that the

labor involved in dipping would cost the

same as for dip creosoting and a figure

which may be valid for dip treatment

is also given. Some saving of preserva-

tive would be affected by use of a dip

method but no attempt to estimate this

is made.

The saving in preservative on the dip

method might run to 5 cents per post.

Even this much would still mean a cost

of at least 41 cents per post. For the

Table 8. Cost per post of Osmose treatment

by brush and dip methods.

Brush
I

Dip

Labor . $0.49 $0.27

Preservative

(50 lbs. at 52 cents) .16 .16

Paper (covering) .02 .02

Equipment depreciation.. .01 .01

Total $0.68 $0.46

brush method the cost per post per year

would run from 4^2 to seven cents if

we assume a 10 to 15 year service life

for these posts. Ten-year service records

are available which indicate that these

posts may last longer.

The Osmoplastic ground-line treatment

is somewhat less expensive since this meth-

od does not involve so much labor of

peeling. The cost break-down on this

method is as follows in table 9. The
preservative costs $5.25 per gallon and

two and one-half gallons were required

to treat 150 posts.

Service tests in south Mississippi show
that some of the posts treated by this

method have decayed within four years.

It is believed that a five-year average life

of such posts will be good under the

climatic and soil conditions in Missis-

sippi. This would make the cost six

cents per post per year.

Table 9. Costs of Osmoplastic ground-line

treatment.

Labor $0.20

Preservative 0.09

Equipment depreciative 0.01

Total $0.30

Chromated Zinc Chloride

Steeping Treatment

This method of treatment is one of

the least expensive of any tested at Mis-

sissippi State College during 1946. N'o

cost of peeling enters into the total cost

and the chemical used is inexpensive. No
elaborate plant is required either, any

trough or barrel which will hold 10 or 15

inches of water being satisfactory. Chro-
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mated Zinc Chloride in 50-pound lots

costs 15 cents per pound and Zinc Chlo-

ride 1414 cents per pound. Costs of the

posts treated by the steeping method at

State College are shown in table 10.

It will be noted that an average absorp-

tion of 1.36 pounds of salts per post was

obtained. If the recommended absorp-

tion of 1 pound per post had been adhered

to, preservative cost and total would have

been reduced five cents. The total would

then be 26 cents per post. Service tests

elsewhere indicate that a ten-year average

life of post may be expected. This would

give a cost per post per year of 2.6 cents.

Table 10. Costs of chromated zinc chloride

steeping treatment.

Labor $0.10

Preservative

(1.36 lbs. per post) 0.20

Equipment depreciation 0.01

Total 0.31

Pentachlorophenol Cold

Soaking Treatment
AH of the costs of preparation incident

to the hot and cold bath treatment are

incurred with this method, but the cost

of actual treating is somewhat less. Pres-

ervative costs are about the same, depend-

ing of course upon how long the posts re-

main in the solution and how much pres-

ervative they absorb. Table 11 shows the

cost of this treatment when absorption

is held to the desired !4 gallon per post.

Posts treated in this way may be ex-

pected to last fully as long as posts treated

by the hot and cold bath method since

just as good absorptions are obtained.

While service records are only ten years

old, there is every indication of a 20-year

average life. If posts treated in this man-

Table 11. Costs of pentachlorophenol cold soak

treatment.

Labor . $026
Preservative 0.06

Equipment depreciation .1 0.01

Total $0.33

ner will last so long, the cost per post per

year is only one and six-tenths cents.

Table 12 constitutes a summary and

comparison of the costs of treating by the

various methods.

Community Treating Plants

Thus far all discussion in this treatise

has centered about methods of treatment

and plants which may be used by an in-

dividual farmer. There is, however, con-

siderable interest about the state in small

commercial or cooperative treating enter-

prises designed to fit the needs of com-

munities. Without a separate study on

the needs tor such plants, costs of opera-

tion, etc., it is hard to make any definite

recommendations. Some information,

however, has been collected in connection

with the other work on treating and may
be of value to persons interested in these

small scale treating plants.

Most Mississippi counties will probably

support a profitable small plant. A good
county has 10 or 12 townships each of

which would require about 100,000 posts

to divide it into 160 acre lots. If we ac-

cept the anticipated demand of 6,000,000

posts a year for the state and divide by

the number of counties, we arrive at an

annual county demand for nearly 75,000

posts. A good efficient plant of the hot

and cold bath type can probably handle

about 600 posts per day. If nothing but

posts were treated in this plant, a demand
of 180,000 per year would be necessary to

insure continuous operation. There is no

reason, however, why all kinds of con-

struction material, bridge tunbers, etc.,

should not be handled at the same plant.

Types of Plants Adapted to

Community Use

There are almost as many ideas about

the most suitable type of small scale treat-

ing plant as there are persons interested

in such plants. No one, however, (except

the manufacturers) recommends small

pressure plants. They undoubtedly give

superior treatment, but the cost of such a

plant is excessive and highly trained per-
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sonnel is required to operate it. Estimates

obtained on such plants during the course

of this investigation ranged from $20,000

to $75,000. No one would be justified in

investing so much in a plant to serve only

a community.

The only other alternative is some large

scale adaptation of the hot and cold bath

plant. The cold soaking process with

pentachlorophenol would not be satisfac-

tory because it consumes too much time

for use in a commercial operation. Con-

tinuous production is an important fac-

tor in the economical operation of these

small plants.

Georgia's vocational agriculture teach-

ers have set up and are operating a num-
ber of community creosoting plants which

are based on the hot and cold bath process.

Most of these plants consist of a single

tank made of reinforced concrete or steel

plate and heated through coils in the bot-

tom which carry steam from a gin or

community cannery. In operation the

posts are heated in the creosote, the steam

tucned off and the posts and creosote al-

lowed to cool together. There are some
disadvantages to this method, chief of

which are the facts that absorption is hard-

er to control and only one charge per day

can be run through the plant. Their tanks

are usually 4 feet deep x 4.5 feet wide and

range in length from 15 to 30 feet. Posts

are handled by an overhead travelling

hoist.

The Delta Branch Experiment Station,

Stoneville, Mississippi, has an experiment-

al installation which works on the true

hot and cold bath principle of two tanks.

These tanks are semi-circular in cross sec-

tion, 5 feet wide at the top x 2.5 feet deep

and about 20 feet long. The tanks are

placed end to end with about four feet be-

tween them. A brick, dutch-oven furn-

ace was constructed under one. A travel-

ling, overhead hoist is used to pick up
bundles of posts, place them in the tanks

and transfer them from one tank to the

other. With some modification, this de-

sign appears to be satisfactory for small

scale community plants.

A satisfactory plant might consist of

two rectangular steel tanks 4 feet deep

by 4 feet wide by 25 feet long, set two

feet in the ground and heated with

steam coils. Steam might be supplied

by a gin or sawmill boiler if available.

The cold tank should be supplied with

coils too, so that exhaust steam from the

hot tank or cold water may be used to

raise or lower the temperature of the oil

in the cold bath. Average absorptions

will be easy to check if a gauge, reading

in gallons, is installed on the cold tank.

A thermometer should be placed on the

hot tank. An overhead, traveling hoist

should be provided for moving charges,

and several dollies would be a distinct ad-

vantage in moving charges to the tanks

and away from them. Charging the tanks

would be facilitated if oil storage tanks of

carload capacity were provided. A shed

should cover the entire plant. Posts may
be treated half-length only by providing

a removable skeletal partition to divide

each tank into compartments 4x5 feet.

Some method of exerting pressure to sub-

merge charges to be treated full length is

necessary. A hinged rack could be devis-

ed which would be operated by means of

cables and pulleys, the power to be furn-

ished by the overhead hoist.

Figure 10 and 11 show the diagram-

matic layout of such a plant.

An advantageous adjunct to any small

treating plant would be a small, mechan-

ical, peeling machine. Several have been

developed, but the field is still wide open.

A machine somewhat similar to the pole

sizing machine in use at large treating

plants, but on a smaller scale, might be

satisfactory.

Costs of Operation

A very complete plant sufficient to serve

the needs of a county could be built for

a cost of $10,000. Such a plant would

have a hfe of at least 10 years. It would

have a capacity of at least 600 posts per
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day. In a year's time, operating 300 days

out of the year it would treat the equiva-

lent of 180,000 posts. The plant could be

operated by three men. Labor costs might

be 85 cents an hour for the trained oper-

ator and 65 cents an hour for the other

two men. A supply of posts, necessary to

start operations might cost 10 cents each.

An estimate of the daily and per post

cost of operation is given in table 13.

Profit of 3 cents on the post (or post

equivalent) would return over 50 percent

of the investment to the operator in a

year's time. A system whereby the farm-

er could bring in green, unpeeled posts

and trade them, paying the difference in

cash, for treated posts, would be very ad-

vantageous.

The best preservative for use in these

plants will probably be creosote as it is

somewhat cheaper in carload lots than is

pentachlorophenol. The cost of preserva-

tive may be reduced by diluting the oil in

the hot bath with fuel oil, crank case

oil, etc., in the proportion of 1 to 1.

All of the figures and ideas presented

in this section are theoretical and are

based on the author's best judgment rath-

er than on any actual operations. This

must be borne in mind when attempting

to use them in any contemplated plant

construction or operation. The local con-

ditions with respect to demand for treat-

ed posts, labor, equipment cost, and op-

erating costs should be carefully investigat-

ed. We have merely attempted here to

outline some of the possibi-Uties.

Table 13. Estimated daily and per post cost of

operation of small commercial hot and cold

bath plant.

Per post

^ (600 posts

Daily per day)

Depreciation $ 3.33 $0.005~

Operating costs, fuel, etc. 12.00 0.020

Labor 17.20 0.030

Preservative 25.50 0.042

Creosote at 17 cents gal. in

carload lots

Post cost 60.00 0.100

Total $118.03 $0,197

Allowance for

taxes, etc. .013

Total .220

Profit : .03

Cost of post to consumer.. $ .25
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