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My present invention relates to improvements 

in sheet material manufacture, and, more par— 
ticularly, to the production of transparent and 
semi-transparent material from cultures of slime 
forming micro-organisms. 

' Slimes occurring in paper mills present, in many 
cases, serious obstacles to the production of 
paper'of satisfactory quality. Groundwood, con 
stituting the major part of newsprint paper, of 
fers an eminently satisfactory medium for the 
formation. of slimes and unless systematic meth 
ods of slime control and prevention are installed 
excessive multiplication and growth will result. 
Slime development frequently occurs as well in 
chemical wood stock and in raw water systems. 

I have found that the growth and multiplica 
\ tion of slime deposits are due to the presence of 
micro-organisms and have isolated certain of 
the predominating types. The isolations repre 
sent types which predominate under the varied 

, environmental conditions existing at mills in dif 
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ferent localities. Although these micro-organ 
isms present undesirable and uneconomic aspects 
I have found that they may be utilized to pro 
duce transparent and semi-transparent material 
as well as being utilized in the production of ad 
hesives. ' ' 

Accordingly, one of the primary objects of my 
present invention is to produce from cultures 
of micro-organisms found in slimes occurring in 
and around paper mills, sheets of material which 
are transparent or semi-transparent. and which 
compare favorably with commercial grades of 
transparent sheet’material. ' 

Another object, of my present invention is to 
utilize the activities of micro-organisms occur 
ring in, paper mill slime deposits to form sheets 
of material which are transparent and semi 
transparent and to produce adhesive and gelat 
inous agglomerates. , ' 

Still another» object of ‘my present invention is ' 
to utilize the activities of those micro-organisms 
which produce strand-like growths and possess 
adherent, sticky or matting properties. * 
These and other objects of my present inven 

tion? will become more apparent as the description 
proceeds. 
In studying slime deposits found in and around 

paper mills and particularly those mills using 
large quantities of groundwood for the manu 
facture of paper, ,I found that it was possible 
to isolate from these deposits groups ofpmicro 
organisms. The isolations‘ represented types 
which predominate under the varied environ 
mental conditions existing at mills in different ‘ 

(CI. 92-39) ‘ ‘V 

localities. A list follows of the genera to which 
some of these micro-organisms belong. 

' Filamentous Yeast-like Fungi of the 
Bacteria bacteria fungi mold type 

Achromobacter Actinomyoesi Oidium Aspergil'lus 
Pseudomonas Spirophyllum MOlllllB Penicilhum 
Escherichia Oladosporium 
Aerobacter Ohaetomium 
Bacillus Acrostalagmus 

’ Trichoderma 

Alternaria 
Mueor 

The majority of the forms cited above de 
velop persistently in a groundwood system and 
build up extensive growth accumulations. The 
various formations of slime are governed by a 
number of factors, including the growth char 
acteristics of the predominating ?ora, physical 
conditions at surfaces of attachment, and the 
in?uence exerted by the non-?brous raw ma 
terials used in paper manufacture. In contrast 
to the undesirable and uneconomic aspects of 
slime deposits, activities of certain members of 
the group causing slimes may be used to 'ad 
vantage. 
The following groups of micro-organisms are 

capable of producing thread-like and doughy 
masses for use in the production of sheets o1’v 
transparent and semi-transparent materials. 

(a) Slime-producingbacteria, forming gelat 
inous ropy or stringy growths. 

(b) Slime-producing yeast-like fungi, belong 
ing to the genera .Oidium, Monilia, or. related 
groups, forming pasty, gummy or doughy 
growths. _ ' 

(c) Slime-producing fungi ‘of the mold type, 
the growths of which possess adherent, sticky, or 
matting properties. i 

' In the preferred embodiment of my present 
invention I grow the slime-forming micro-organ 
isms upon or in a nutrient medium consisting of 
a potato extract or decoction, with the addition 
of one of the following: glycerol, corn syrup,‘ malt 

_ syrup, glucose, 'dextrin,.or-sucrose. . Instead of 
potato decoction, extracts of groundwood or-waste 
sulphite liquor may be employed. From a com 
mercial standpoint the latter extracts are to be 
preferred. ‘This food material is sterilized by 
heating, and, after cooling, the organisms are 
introduced. Incubation proceeds at normal 
temperatures, as, .for example, room temperature 
Ifor periods ranging from- three days to‘three 
weeks, after which the growths present on or in 
the cultures are collected. ' 
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The slime growths are then subjected to treat 

ments to convert the slimes either into strands 
or into comminuted masses. This may be ac 
complished in either of two ways. _ The most di 
rect-\and satisfactory method is to agitate and 
homogenize the material with water, in an agi 
tating device, as for example, a beater or churn. ' 
The approximate proportion of slime to water 
should be kept at one to six, although additional 
water can be used if desired.‘ A homogenous 
suspension of comminuted slime masses will be 
produced in'a very short time, and, after dilution 

. with water, is deposited on a making screen, wire, 
vor fabric, and subjectedto those instrumentali 

15 " ties normally employed to remove water from 
‘stock to form a web or sheet. Due to the appare 
ehtly high hydration of the slime su?icient suc 
tion must be employed to insure the drainage 
of water from the mass, which in general will be 
greater_ than that normally employed in the 
manufacture of paper. . 
The sheet thus formed is substantially trans 

parent and compares favorably with the com 
mercial grades of transparent sheets now on the 
market‘ as, for example, “Cellophane”. The 
sheet'has a tendency to become brittle on drying 
and should this characteristic become objection 
able the desired pliability may be secured by coat- - 
ing the sheet, while on moist condition, by spray 
ing, by means of rolls or other devices with a 
lubricant or lubrication emulsion, drying'rim 
mediately aftersuch treatment. 
The most effective method "of lubrication‘uti 

lizes glycerol solution followed immediately by 
treatment with mineral oil. I have also found 
the following lubrication medium to beTsatisfac 
tory. 

_ . i Y , Parts 

Mineral oil emulsions. ____________ __..'_____ 100 ' 

Composed of mineral oil___..'__.. 88 lbs. 
Stearic acid _________ __, ______ __ 9 lbs. 

incorporated with 100 lbs. of water with 
the aid of an emulsifying agent. 

Glycerol h ' 50 

‘The treatment of the sheet according to the - 
above lubrication methods, gives it ?exibility, re 
silience and sizing qualities. If desired para?in 
,wax may be added. It will also be appreciated 
that oil may be used either alone or in the emul 
sion form. 
As has vhereinbefore been pointed out several 

,groups of micro-organisms found in paper mill 
slimes may be employed and,_ broadly, any micro 
organism falling within the three classes enumer 
ated may be employed. Speci?cally those micro 
organisms belonging to the genera Oidium and 
Monilia are the most important. The species 
found in the paper mill slimes are slimy varieties 
of Oidium lactis and M o'm'lia. candida. 
According to another embodiment of my pres 

, ent invention the slimes collected from the cul 

70 

tures are digested in a 60% zinc chloride solution 
in water, with moderate heat during which treat 
ment the material becomes very gelatinous and 
‘viscous. After digestion for a period up to two 
hours the viscous mass maybe regenerated by 
deposition vin water to form threads or strands 
composed of a plurality of ?laments, depending 
upon the type of extrusion device employed. I 
have found that the conventional type of spin 
nerette employed in the manufacture of arti?cial 
silk thread may be used with satisfactory results. 
Sheets similar to those previously described may 

2920,2153; 
' be produced from suspensions of regenerated 
slime. ~ 

After the mass has been extruded into the de 
sired form it is thoroughly washed. Care must 
be taken to remove all traces of the zinc chloride 5 
in order to avoid subsequent deterioration of the 
?nished product. In order to, overcome any tend 
ency of the said product to become brittle upon 
drying it may be subjected to an oil treatment 
similar to that described in connection with the 
?rst embodiment of the invention described 
above. ~ 1 

While I have described my invention with some 
degree of particularly, I realize that in practice 
many alterations therein may be made. Thus 15 
advantage may be taken of the adhesive and 
cohesive characteristics . of the slime obtained 
from the cultures to provide an adhesive for use 
in cementing or binding, either as a mucilaginous 
surface or an intermediate layer. Moreover ma- 20 
terial produced by my present invention may be 
utilized as a ?ller in the manufacture of paper 
by adding either the suspension or viscous mass 
to the paper making process either as an element 
of the paper furnish or by depositing it on the 25‘ 
paper making screen or wire. 

It will be appreciated by those skilled in the 
art to which my invention pertains that many de 
tails in the steps of the processes may be modi?ed 
without departing from the spirit or scope of the 30 

. invention. I therefore do not purpose limiting 
the patent granted hereon otherwise than neces 
sitated by the scope of the appended claims which 
are to be broadly construed.‘ I 
What I desire to claim as new is: 
1. As a new article. of manufacture a sheet 

formed from growths formed from slime produc 
ing micro-organisms. ' ~ 

2. As a new article of manufacture a sheet . 
formed from growths produced by yeast-like 40 

, fungi of the genus Oidium. 
3. a new article of manufacture a sheet 

. formed-from growths produced by yeast-like fungi 
of the genus Monilia. _. 

4. As a new article of manufacture a binder 45 
comprising an adhesive mass of slime produced 
from a growth formed by micro-organisms of the 
slime forming variety. 

5. As a new article of manufacture a binder 
comprising an adhesive mass constituting a 50 
growth produced by yeast-like fungi of the Oidium 
lactis group. ' 

6. A method for the manufacture of sheet ma 
terial which comprises the steps of treating with 
water growths produced from cultures of slime 55 
forming micro-organisms to form a homogenous 
suspension, depositing said suspension on a mak 
ing screen, removing water from said suspension 
to form a sheet, and thereafter drying said sheet. ._ 

7. A method for the manufacture of sheet ma- 6° 
terial which comprises agitating with liquid 
growths produced from cultures of slime forming 
micro-organisms to form a homogenous suspen 
sion of said growths, depositing said suspension , 
on a making screen, removing liquid therefrom 65 
to form a sheet, and thereafter drying said sheet. 

8. A methodfor the manufacture of sheet ma 
terial which comprises agitating with water 
growths produced from cultures of slime ‘form 
ing micro-organisms, to form a homogenous sus- 70 
pension, forming a sheet from said suspension, 
treating said sheet with a lubricant to impart the 
desired ?exibility thereto and thereafter drying 
said sheet. ' 

9. A method for the manufacture of material 75 

36 . 
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which comprises agitating with an acidic material 
growths produced from cultures of slime forming 
micro-organisms, treating the mixture produced 
by said agitation with water to produce a mass of 
material and thereafter drying the same. 

10. A method for the manufacture of formed 
material which comprises digesting growths 
formed from cultures of slime forming micro 
organisms with a zinc chloride solution to form 
a viscous mass, and regenerating said mass with 
water into the desired form. 

11. A method for the manufacture of sheet 
material from growths produced from cultures of 
slime forming micro-organisms which comprises 
digesting said growths inform a viscous mass, ex 
truding said mass into water in the form of a 
sheet, treating said sheet with a lubricant and 
\thereafter drying the said sheet. 4 

“ 12. A method for the manufacture of thread 
20 and the like from growths produced from cultures 

3 
of slime forming micro-organisms, comprises di 
gesting said growths to form a viscous mass, ex 
truding said mass through a thread forming de 
vice into a precipitating bath, passing said 
thread through a lubricating medium and there- 5 
after drying said thread. ' ‘ 

13. A method for the manufacture of sheet 
material ‘from growths produced from cultures 
of slime forming micro-organisms of the genera 
Oidium, and Monilia, which comprises digesting 10 
said growths with a zinc chloride solution to form‘ 
a viscous mass, extruding said mass in sheet form 
‘into a precipitating bath, washing said sheet to 
remove all traces of the zinc chloride solution and 
thereafter drying said sheet. 

14. As a new article of manufacture for use as 
15 

‘a ?ller in the manufacture of paper, a mass of 
material produced from growths formed from 
cultures ‘of slime forming, micro-organisms. 
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