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RMPREGNATION OF ABSORBENT MATER ALS 
Reid Ewing, Milwaukee, Wis., assignor to McGraw Elec 

tric Company, Milwaukee, Wis., a corporation of Dela 
Ware 

Application April 7, 1953, Serial No. 347,275 
7 Claims. (C. 117-95) 

This invention is directed to the impregnation of ab 
sorbent articles, and particularly, the impregnation of fi 
brous conduits, pipes, or other tubular members having 
a wall thickness requiring a predetermined degree of 
saturation of impregnating fluids. 
The articles to be impregnated may be prepared in any 

known manner. In the case of fibrous bases for conduits 
and pipe, newsprint and paper pulp, or other fibrous mate 
rial, may be beaten in the usual paper beaters and a 
resultant stock screened and then pumped to paper cylin 
der machines and there formed into wet felts or paper. 
The wet paper may be wound about a cylindrical tube or 
a mandrel to produce a wet conduit of proper thickness. 
This conduit may be dried in kilns to remove the major 
portion of its moisture content. It will be obvious that 
other fibrous bases may be prepared in the usual manner. 
The tube diameters generally range from 2 to 6' or larger 
in internal diameter and have an average wall thickness 
of approximately one-quarter of an inch, and are usually 
produced in 5 to 8 foot lengths. These dimensions, of 
course, may be greater or less than as given. 

In the past, it has been the general practice to impreg 
nate fibrous materials under batch methods of impregna 
tion. This has been very effective, but does provide nu 
merous difficulties such as foaming of the impregnant 
during the impregnation with a consequent loss of volatile 
oils from the pitch and restriction of the amount of pitch 
absorbed by the fibrous walls, building up of “free carbon' 
content of the pitch due to the long maintenance of large 
bodies of pitch in which the conduits or other articles 
are immersed under heat, resulting in decomposition of 
the impregnant; unsatisfactory saturation of the conduit 
due to the fibrous walls not absorbing sufficient saturant 
to render them substantially water proof; and charring or 
burning of the organic bases due to long time immersion 
of the organic or fibrous bases in hot saturant. 

It is therefore an object of the present invention to 
provide a process for impregnating fibrous articles under 
a method which overcomes the above-mentioned diffi 
culties. - 

It is another object of the present invention to provide 
a process for the impregnation of fibrous articles, which 
impregnation may be controlled to provide a predeter 
mined degree of saturation. 

It is a further object of this invention to provide a 
process for impregnating fibrous articles with impregnants 
of many known chemical compositions or mixtures. 

It is still another object of this invention to provide a 
method of impregnation of fibrous articles which may take 
the form of a completely automatic process. 

It is a specific object of the present invention to provide 
a method of impregnating an absorbent tubular article, 
wherein said member acts as its own vacuum chamber 
during an evacuating step preceding impregnation of the 
article. 

Referring now to the drawings, the process of im 
pregnation may be best described in connection with the following figures in which: 
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2. 
Fig. 1 is an elevational view of a pre-dried tube fabri 

cated from a fibrous material and ready for impregnation. 
Fig. 2 is a diagrammatic view, partly in section, of the 

unimpregnated tube provided with evacuation and im pregnation fittings. 
Fig. 3 diagrammatically illustrates the unimpregnated 

tube immersed in the impregnating fluid and undergoing 
an evacuation of residually contained air and moisture. 

Fig. 4 is a diagrammatic illustration of the tube having 
its impregnant valve open under evacuating conditions 
established at the vacuum valve end, whereby the im 
pregnant is permitted to flow within the bore of the tube. 

Fig. 5 is a diagrammatic illustration of the evacuated 
and filled tube with the valve cones removed, and with 
the tube being retained under conditions of total immer sion in the impregnant. 

Fig. 6 is a diagrammatic view of the impregnated tube 
illustrating a step of draining the excess impregnant from 
the tube. 

Fig. 7 is a diagrammatic view of the drained impreg 
nated tube during the step of cooling and hardening of the impregnant. 
The invention is best described in connection with the 

impregnation of conduits or pipe having a fibrous base 
consisting principally of the cellulose fibers from waste 
newsprint and the like. 
The impregnant widely used for this purpose is gen 

erally a coal tar pitch, which is kept at an impregnating 
temperature of approximately 325 F. it is advisable 
to maintain the viscosity of the impregnant at a point 
below 100 centipoises measured at 325 F., and preferable 
at 75 centipoises. If the temperature rises too high, for 
instance above 340 F., the cellulose fibers of the article 
to be impregnated are apt to break down with a conse 
quent loss of mechanical strength. 

It will be obvious that many other impregnating com 
pounds may be used, including asphalt which may be 
maintained at the desired viscosity and heated to approxi 
mately the same temperature as the coal tar pitch for 
proper impregnation. It is to be understood, however, 
that the invention is not to be limited to the particular 
impregnants suggested, but will apply to any desired im 
pregnating compound and absorbent base naterials hav 
ing voids that are to be substantially filled with impreg 
nating material. This will become mere apparent by the following description: 
The preferred steps of the impregnating process are 

illustrated by the series of diagrammatic views included 
in the drawings. For instance, Fig. 1 illustrates a tube 
or pipe section , which has been formed from waste 
newsprint or the like and subjected to a drying atmosphere 
for removing most of the water from the tube. The un 
impregnated, dried tube is known in the trade as a “white 
tube.” Although the impregnant is preferably maintained 
at a temperature above the boiling point of water, which 
might aid in the removal of occluded water and water 
vapor, it is preferred to immerse a tube that has been 
previously dried as much as possible. If this is not 
done, the rapid evolution of water and water vapor on 
immersion will cause the impregnant to foam with a con 
Sequent loss of volatile oils and restriction of the amount 
absorbed by the fibrous material. In addition, any 
moisture included in the fibrous article will cause an 
immediate cooling effect at that area which will prevent 
thorough impregnation and entrapment of the moisture 
with a consequent loss in mechanical strength. 

It has been found preferable, in most instances, to main 
tain the unimpregnated article just prior to impregnation 
at a temperature approximating the vat temperature of 
the impregnant. This is not an essential step in every 
instance, as the prime object is to provide an unimpreg 
nated article that is as dry as possible to avoid random 
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cool areas created by occluded moisture. 
assure a very dry product, however. 
The tube 1 is fitted as illustrated in Fig. 2 with plug 

members 2 and 3 at opposite ends thereof. It is prefer 
able to provide tapered plug members for engaging the 
tube ends at as ciose as possible to the extremities to 
permit a thorough evacuation and impregnation of the 
entire tube length, as will hereinafter be described. Each 
of the plug members 2 and 3 have an opening for com 
municating with control valves 4 and 5, respectively. 
The valve 4 is normally closed and adapted to be opened 
at a predetermined period of time during the impregna 
tion cycle. This valve 4 will hereinafter be called the 
"impregnant valve.” The impregnant valve obviously may take the form of 
a slow delivery orifice which will permit a simultaneous 
filing of the tube bore with impregnant while evacuation 
is taking place, as will hereinafter be described. How 
ever, it is to be understood that substantially complete 
evacuation should have taken place before very much 
impregnant has been admitted to the bore of the tube. 
The vacuum valve 5 communicates with the plug 3 

at cine side, and with vacuum pump (not shown) at its 
other entrance. This waive may be automatically op 
erated by means of a conventional float actuated device 
(not shown), if so desired. The entire preheated tube fitted with the plug mem 
bers, is next immersed below the top level of the impreg 
nant, as shown in Fig. 3. The impregnant valve 4 re 
mains closed, and a vacuum is drawn through the valve 
5. It has been found desirable to maintain the vacuum 
as low as possible, and preferably less than 10 millimeters 
Hg. It will be apparent that the evaluation may be started 
at any time after the plug members have been inserted 
and continued as the tube is being immersed below the 
impregnant level. After a predetermined period of time has expired for 
removing the maximum amount of air, water and water 
vapor from the tube and the tube walls, the impregnant 
valve 4 is cpened. In the case of automatic equipment, 
it will be obvious that this valve may be opened, at the 
proper moment by means of cams, levers, or the like 
(not shown). it will also be apparent that the entire 
tube a bearing the piug member 2 must be totally im 
mersed beiow the impregnant level before the valve is 
opened. Cpening the valve 4 permits the impregnant 
to enter the bore of the tube as shown in Fig. 4, filling 
the tube until the entire bore is filled with the impreg 
nant, which displaces the air and water vapor previously 

Preheating does 

removed by the vacuum pump through the valve 5. It 
has been found desirable to maintain the immersed tube 
at an angle which will permit ease in removal of the 
maximum amount of residual air and moisture. If the 
tube is held horizontally it would be next to impossible 
to remove residual air and moisture between the upper 
wall and the impregnant level. 

it will be apparent that under this system of individually 
plugging both tube end openings, the tube acts as its own 
vacuu in charlber. It has been found that the unim 
pregnated tubes have substantial mechanical strength when 

impregnated, but tend to lose this strength almost as 
soon as they are contacted by hot liquified pitch. Under 
the present Inethod, the tubes are evacuated from within, 
and then, after a predetermined evacuation takes place, 
are iminediately iiiied with innpregnant from the interior, 
which acts as a strengthening column for providing in 
ternal Suppert during subsequent impregnation, as will 
hereinafter be described. 
When the bore of the tube has been filled with im 

pregnant, the waive 5 is closed. A convenient arrange 
Filent for closing this valve may be accomplished by means 
of a float actuated member (not shown), which is re. 
sponsive to the pitch level as it approaches the valve. 
it is to be noted that during this period of evacuation, due 
to the reduced pressure within the tube wall, the impreg 
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nant is continually entering the wall thickness of the tube 
from the outside as well as from the inner wall con 
tacted by the filling impregnant. 
The next step in the process is to remove the plug 

Inembers 2 and 3 while the tube 1 is maintained under 
conditions of total immersion. Thus, due to the fact 
that the evacuated void spaces between the fibrous par 
ticles of the tube wall are under reduced pressure, it will 
be obvious that the impregnation will continue as the 
pipe or tube is maintained below the impregnant level 
until the optimum degree of saturation relative to this 
pressure has been reached. The direction of impregna 
tion from without and within is shown by the arrows in 
Fig. 5. - - - - 

After the desired saturation has been completed, the 
articie is removed from the impregnant and drained as 
shown in Fig. 6. It is preferable to drain the tube while 
it is kept at a relatively high temperature. After drain 
ing, the impregnated tube is cooled as illustrated in Fig. 7, 
until the impregnant is hard enough to permit handling 
for further machining operations, inspection, and 
packing. - 

It will be apparent that the present invention provides a 
method of impregnating absorbent articles that results 
in a controlled saturation, optimum strength, economy of 
i\laintifacilie, nininitiin losses and which is readily adapt 
able for completely automatic installations. 

claim: 1. A process for impregnating an article having a 
permeable Wall Surface defining a chamber having two 
openings in said wall Surface, which process comprises 
maintaining a body of inpregnant, closing said chamber 
at once of said openings with a first plug member having a 
normally closed aperture adapted to be opened to admit 
Said impregnant to said chamber at a predetermined time 
and rate, closing the remaining opening with a second 
plug member having an aperture normally open to com 
municate with an evacuating means, positioning said 
article so that the said normally open aperture in said 
Second plug member is near the top of said chamber, 
immersing said article in said impregnant, evacuating said 
chamber and said wall surface through said second plug 
member, opening the normally closed aperture in said first 
plug member to admit said impregnant to said chamber 
while said article remains immersed in said impregnant 
and until Said chamber is substantially filled therewith, 
interrupting said evacuation, removing both of said plug 
members while said article remains immersed in said 
impregnant, continuing said immersion until the wall 
Surface has been impregnated to a predetermined degree 
of Saturation. 2. A process for impregnating a tubular article having 
a permeable wall surface defining an elongated chamber 
Substantially coextensive therewith, which process com 
prises maintaining a body of impregnant, closing said 
chamber at one end thereof with a first plug member 
having a normally closed aperture adapted to be opened 
to admit said impregnant to said chamber at a predeter 
mined time and rate, closing the opposite end of said 
chamber with a second plug member having an aperture 
normally open to communicate with an evacuating means, 
positioning said article so that the said normally open 
aperture in said second plug member is near the top of 
Said chamber, immersing said article in said impregnant, 
evacuating said chamber and wall surface through said 
Second plug member, opening the normally closed aper 
ture in said first plug member to admit said impregnant 
to said chamber while said article remains immersed in 
said impregnant and until said chamber is substantially 
filled therewith, interrupting said evacuation, removing 
both of said plug members while said article remains 
innersed in said impregnant, continuing said immersion 
until the wall surface has been impregnated to a prede 
terrained degree of saturation. 

3. A process for impregnating a tubular article having 
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a permeable wall surface defining an elongated chamber 
substantially coextensive therewith, which process com 
prises maintaining a body of impregnant, maintaining said 
tubular member to a temperature approximating the tem 
perature of said impregnant, closing said chamber at one 
end thereof with a first plug member having a normally 
closed aperture adapted to be opened to admit said im 
pregnant to said chamber at a predetermined time and 
rate, closing the opposite end of Said chamber with a sec 
ond plug member having an aperture normally open to 
communicate with an evacuating means, positioning said 
article so that the said normally open aperture in said 
second plug member is near the top of said chamber, 
immersing said article in said impregnant, evacuating said 
chamber and wall surface through said second plug mem 
ber, opening the normally closed aperture in said first plug 
member to admit said impregnant to said chamber while 
said article remains immersed in said impregnant and 
until said chamber is substantially filled therewith, inter 
rupting said evacuation, removing both of said plug mem 
bers while said article remains immersed in said impreg 
nant, continuing said immersion until the wall surface has 
been impregnated to a predetermined degree of saturation. 

4. A process for impregnating a tubular article having 
a permeable wall surface defining a chamber substantially 
coextensive therewith, which process comprises main 
taining a body of impregnant, closing said chamber at one 
end thereof with a first plug member having a normally 
closed aperture adapted to be opened to admit said im 
pregnant to said chamber at a predetermined time and 
rate, closing the opposite end of said chamber with a 
second plug member having an aperture normally open to 
communicate with an evacuating means, positioning said 
article so that the said normally open aperture in said 
second plug member is near the top of said chamber, Sup 
porting said article with the said opposite end including 
the second plug member being inclined from the hori 
zontal and immersing said article in said impregnant while 
so inclined, evacuating said chamber and wall surface 
while so supported, opening the normally closed aperture 
in said first plug member to admit said impregnant to said 
chamber while said article remains immersed in said 
impregnant and until said chamber is substantially filled 
therewith, interrupting said evacuation, removing both of 
said plug members while said article remains immersed in 
said impregnant, continuing said immersion until the 
wall surface has been impregnated to a predetermined 
degree of saturation. 

5. A process for impregnating an article having a per 
meable wall surface of organic fibrous material and defin 
ing a chamber having two openings in said wall surface, 
which process comprises maintaining a body of heat liqui 
fied coal tar pitch, closing said chamber at one of said 
openings with a first plug member having a normally 
closed aperture adapted to be opened to admit said coal 
tar pitch to said chamber at a predetermined time and 
rate, closing the remaining opening with a second plug 
member having an aperture normally open to communi 
cate with an evacuating means, positioning said article 
so that the said normally open aperture in said second 
plug member is near the top of said chamber, immersing 
said article in said coal tar pitch evacuating said chamber 
and said wall surface through said second plug member, 
opening the normally closed aperture in said first plug 
member to admit said coal tarpitch to said chamber while 
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6 
said article remains immersed in said coal tar pitch until 
said chamber is substantially filled therewith, interrupt 
ing said evacuation, removing both of said plug members 
while said article remains immersed in said coal tar pitch, 
continuing said immerson until the wall surface has bee: 
impregnated to a predetermined degree of saturation. 

6. A process for impregnating a tubular article having 
a permeable wall surface of organic fibrous material and 
defining an elongated chamber substantially coextensive 
there with, which process comprises maintaining a body 
of heat liquified coal tar pitch, maintaining said tubular 
illember to a temperature approximating the temperature 
of said coal tar pitch, closing said chamber at one end 
thereof with a first plug member having a normally closed 
aperttire adapted to be opened to admit said coal tar pitch 
to said chamber at a predetermined time and rate, closing 
the opposite end of said chamber with a second plug 
naenibe: having an aperture normally open to communi 
cate with an evacuating means, positioning said article so 
that the said normally open aperture in said second plug 
member is near the top of said chamber, immersing said 
article in said coal tar pitch, evacuating said chamber 
and wall surface through said plug member, opening the 
normally closed aperture in said first plug member to ad 
mit said impregnant to said chamber while said article 
Femains immersed in said coal tar pitch and until said 
chamber is substantially filled therewith, interrupting said 
evacuation, removing both of said plug members while 
said article remains immersed in said coal tar pitch, con 
tinuing said immersion until the wall surface has been 
impregnated to a predetermined degree of saturation. 

7. A process for impregnating a tubular article having 
a permeable wall surface of organic fibrous material and 
defining a chamber substantially coextensive therewith, 
which process comprises maintaining a body of heat liqui 
fied coal tar pitch, closing said chamber at one end there 
of with a first plug member having a normally closed 
aperture adapted to be opened to admit said coal tar pitch 
to said chamber at a predetermined time and rate, closing 
the opposite end of said chamber with a second plug 
member having an aperture normally open to communi 
cate with an evacuating means, positioning said article 
so that the said normally open aperture in said second 
plug member is near the top of said chamber supporting 
said article with the said opposite end including the 
second plug member being inclined from the horizontal 
and immersing said article in said coal tar pitch while so 
inclined, evacuating said chamber and wall surface while 
so supported, opening the normally closed aperture in said 
first plug member to admit said coal tar pitch to said 
chamber while said article remains immersed in said 
coal tar pitch and until said chamber is substantially 
filled therewith, interrupting said evacuation, removing 
both of said plug members while said article remains 
immersed in said coal tar pitch, continuing said immersion 
until the wall surface has been impregnated to a prede 
termined degree of saturation. 
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