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To all thom it may concern. 
Bo it known that I, IBERTRAND S. SUM 

At ERs, a citizen of the United States, resid 
ing at l’ort IIuron, in the county of St. 

is Clair and State of Michigan, have invented 
certain new and useful Improvements in 
the Art of Retting Flax, of which the fol 
lowing is a specification. 
My invention relates to a process of ret 

ting flax and particularly to that form of 
retting known as tank retting which opera 
tion is carried out within doors, and the 
object of my invention is to so conduct the 
retting process as to produce the highest 
spinning qualities and to preserve the total 
strength factor inherent in the straw. 
As is well known in this art, retting is 

caused by bacterial action. I have observed 
that during the retting process a putrefy 
ing effect occurs and I have discovered that 
this put refying effect has a deleterious ac 
tion upon the fiber causing a weakening of 
the fiber and disintegration of the filament. 
It has been generally supposed in the art 
that the successful carrying on of the ret 
ting process is dependent upon the condi 
tions and time element. I have discovered 
that the retting process is dependent for 
its success upon the activity of certain bene 
ficial bacteria and it is hindered by the ac 
tivity of putrefaction bacteria which are 
produced as a result of or connected with 
the action of the beneficial bacteria. 

IBy my invention, therefore, I provide for 
35 neutralizing the action of the putrefaction 

hacteria while permitting and promoting 
the action of the beneficial bacteria. 
In order to accomplish this, I provide a 

retting tank or tanks with means for con 
tinuously or intermittently removing the 
liquor therein contained. This liquor car 
ries with it both putrefaction and beneficial 
bacteria, and I treat the liquor removed 
from the tank in such a way as to neu 

45 tralize the action of the putrefaction bac 
teria, and then return the liquor so neutral 
ized but retaining the activity of the bene 
ficial bacteria to the tank or tanks. 
The invention may be practiced in a 

number of ways and by a great variety of 
apparatus. In the accompanying drawings 
I disclose one form of apparatus which may 
be employed in carrying out my practice. 
It being understood that this disclosure is 
for the purpose of exemplification only. 
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Referring now to the drawing, Fig. 1 is 
a plan of an installation for practicing my 
invention: Fig. 2 is a side elevation there 
of, and Fig. 3 is a vertical longitudinal sec 
tion of a portion of the device on the line 
3-3 of Fig. 1. 
The installation comprises a suitable or 

desired number of retting tanks 4 which 
may be of unusual or approved construc 
tion and are adapted to contain each a de 
sired quantity of straw to be retted. At 
one end of the series of retting vats is a 
filter 5, which in general construction may 
be similar to the retting vats and is adapted 
and designed to remove the insoluble prod 
licts of the retting fermentation by circu 
lating the liquids from the retting vats 
through said filter. This filter should be 
of sufficient size to accommodate consid 
erable supplies of old liquor so that as new 
vats are made up, this supply may be drawn 
upon to make a liquor for the new vats, 
or if desired, an odd storage tank may be 
supplied, or one of the battery of retting 
vats used for the storage of retting liquor. 
In the particular form of filter shown a 
grid 6 is supported in the filter tank 7 a. 
suitable distance above the floor thereof and 
is covered with a layer 8 of several inches 
of excelsior which forms a support for a 
bed of filter sand 9, as seen in Fig. 3. 
This form of filter answers the purpose 
satisfactorily though other forms may be 
employed if desired. 
The retting liquor from the several tanks 

is conveyed to the filter by an overflow 
trough 10 communicating with each of the 
vats, and the filtered liquor is returned from 
the botton of the filter to the respective vats 
by means of a pipe 12 leading from the bot 
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tom of the filter pump 13 to the inlet of 
which said pipe is connected, and a mani 
fold 14 provided with branches 15 leading 
to the respective retting vats. Valves 16 
control the branches, and a valve 17 controls 
the connection of the filter to the inlet of 
the pump. The pump is constantly operat 
ing during the normal retting operation, 
drawing the liquor from the bottom of the 
filter and discharging if into the bottom of 
the respective vats in which it rises through 
the flax straw within the vats and returns 
through the overflow conduit to the top of 
the filter. The liquor carries the insolubles 
from the retting action with it to the filter 
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where they are separated hy the sand et 
cetera. The inlet of the punp is also con 
nected by a manifold 18 and branch pipes 
19 to the bottoms of the respective tanks, 
and discharge manifold 14 has a valve con 
trolled waste outlet 20 whereby when de 
sired any or all of the tanks may be emptied 
through the pump. Normally however the 
branch pipes 17 are closed by the valves 21. 
The filter is provided with an overflow 22, 
and a pipe 23 connected to a suitable source 
of water supplies the retting vats with ad 
ditional water when desired through the 
valve controlled branches 24. The tempera 
ture of the retting vats may be maintained 
by any desired means or by the temperature 
of the compartment or building in which the 
vats are installed, and therefore, I have not 
deemed it necessary to show any particular 
form of heating means. 
Having now described a form of appa 

ratus which may be used for carrying on 
the process the operation is as follows: 
The straw is placed in the vats, covered 

with water and allowed to remain to proper 
temperature until bacterial action is evi 
denced. This is shown by the evolution of 
gas as a byproduct of bacterial action. 

I now begin the circulation of the retting 
liquor drawing off the liquor from the top 
to skim off the scum which may have formel 
and convey the liquor to the filter which fil 
ters out the scum, the bacteria passing 
through the filter with the liquor. One re 
sult of the operation so far described is that 
by removing the scum of the insoluble by 
products from the liquor a large part of 
the culture for the putrefying bacteria is re 
moved. In order to still further neutralize 
the action of these bacteria I dilute the liq 
uid prior to returning it to the vat. 
I discovered that the quality of the ret 

is produced by maintaining the bacterial 
density of the beneficial bacteria at a maxi 
mum while maintaining the density of the 
putrefying bacteria at a minimum, and I 
have found that if the liquor is permitted 
to become too highly concentrated deleteri 
ous effects are produced, and that if the liq 
uor is too highly diluted a lower quality of 
ret results. 
In practicing my invention, I have stand 

ardized the liquor so that relative propor 
tions of the old and new liquors may be 
treated. 
For this purpose I titrate a sample of the 

liquor, after it passes the filter with a suit 
able standardized solution of permanganate 
of potash, which in oxidizing the organic 
matter of the liquor loses its color. By not 
ing the oxidizing action of this standard 
solution of permanganate of potash on the 
measured quantity of the retting liquor, I 
am able to determine the proper proportion 
of water to be added to the bath to render 
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the liquor suitable to the flax under the ret 
ting operation. I find that a relatively large 
quantity of the old Fiquor neutralized in re 
spect to the action of the putrefaction bac 
teria may be employed. 

In practice the standardizing of this ret 
ting liquor is carried out as follows: 
A standard solution of permanganate of 

potash is usually, made, using from gram 
to 1 gram of the salt to one liter of distilled 
water. When the standard is once made, 
the solution is always made up to this den 
sity. Fifty ecs. of retting liquor is usually 
taken and this sample titrated with this 
standard permanganate solution. For a 
particular retting plant it is easily deter 
nuined what density of organic matter as 
measured by this standard solution gives 
the best results in practice. When the linits 
of practical variation in this organic den 
sity has been once determined, it simply 
is necessary to make a test once in 24 hours 
and add sufficient fresh water to bring the 
organic density to a degree coming within 
these limits. 

Generally speaking therefore my inven 
tion proceeds upon the idea of first remov 
ing from the retting liquor the insoluble 
by-products which favor the propagation 
of put refying bacteria and further so dilut 
ing the soluble byproducts which favor this 
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propagation as to substantially neutralize 
the action of these putrefying bacteria. A 
further function of the filter is to act as a 
bacterial cage which collects the bacteria. 
and introduces them into the liquor passing 
through the filter, at the same time greatly 
decreasing the cultural medium for the pu 
trefying bacteria. Further dilution of the 
liquor after passing the filter by means of 
a standardized solution further removes 
the cultural medium for the putrefying bac 
teria while the flax and straw in the wat 
continually act, as a cultural medium for the 
beneficial bacteria. 

It results from this operation that I ob 
tain a retting liquor having the desired 
quantity of beneficial bacteria while the del 
eterious bacteria are constantly reduced to 
a minimum. The practical result of this 
is to obtain the maximum result the flax 
is capable of producing while the bacterial 
density of the heneficial bacteria produces 
a high quality in the resulting fiber, and the 
time element is considerably shortened. 

I have described the operation above as 
it applies to a single vat. In employing 
a plurality of vats the retting liqor is con 
tinually circulated through the vats and 
filter as described, being led off from the up 
per level of the vats with the contained in 
soluble matter into the upper part of the 
filter tank whence it flows down through 
the filtering material and is returned by 
the pump to the bottoms of the respective 
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vats, the flow being regulated by the hand 
valves as heretofore described. If it is 
desired to empty the filter or any or all 
of the vats, this may be done by opening 
and closing proper valves. If a vat is to be 
drained, for example, if valve 21 is opened 
and valve 17 controlling the connection of 
the pump to the filter is closed, the liquor 
thus drawn from the va?t to be emptied may 
be discharged by means of the pump into 
the circulating system and through the other 
vats by means of the overflow to the filter or 
to the storage tank, or the valve 16 may be 
closed, and the valve 20 opened, the liquor 
discharging to the sewer. 
To replenish the filter new sand or gravel 

or like material may be supplied or the old 
material may be removed from the filter, 
dried and agitated, in any suitable device, 
such as a tumbling barrel or cement mix 
er, and then properly screened, when the 
material is suitable to be used again in the 
filter. The screenings have good value as a 
fertilizing agent, having sufficient content 
ofE. and nitrogen. aving now described my invention what 
I claim and desire to secure by Letters 
Patent is: 

i. The herein described process which 

B 

consists in withdrawing from a vat contain- 30 
ing material being retted, liquor carrying 
beneficial and putrefaction bacteria, neutral 
izing the action of the putrefaction bacteria. 
and returning the liquor so neutralized to 
the vat, 

2. The herein described process which 
consists in subjecting the material to be 
retted to the action of bacteria contained in 
a neutralized, standardized liquor, substan 
tially as described. 

3. The herein described process which 
consists in withdrawing liquor from a vat 
containing material to be retted and inocu 
lating such liquor with bacteria useful to 
the retting process by passing through a fil 
ter bed containing such useful bacteria. 

4. The herein described process which 
consists in subjecting flax or the like in Wa 
ter to the action of useful bacteria, re 
moving the liquor containing this bacteria 50 
together with putrefaction bacteria formed 
during the retting process, neutralizing the 
putrefaction bacteria contained in the liquor 
so removed but without destroying the use 
ful bacteria, and then subjecting flax or the 55 
like to the action of the liquor so treated. 

BERTRAND S. SUMMERS. 
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