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This invention relates to the impregna 
tion or saturation of fibrous materials with 
pitch, tar, asphalt or other hydrocarbon or 
bituminous compounds, but more especially 
relates to the saturation of raw felt with 
such compounds in the manufacture of pre 
pared roofing or flooring materials. It has 
been the universal commercial practice, after 
the raw felt has been formed in a sheet of indeterminate ength on a paper making 
machine, to pass the sheet slowly through a 
bath of bituminous or hydrocarbon com 
pound having a relatively low melting point, 
to permit the molten material to penetrate 
the voids or interstices of the felt, then, 
depending upon the use to which the thus 
saturated felt is to be employed, that is 
whether for flooring or roofing purposes, the 
sheet in the one case after being cooled is 
wound into rolls, and in the other case it is 
coated with a relatively thick coating of a 
bituminous compound having a relatively 
high melting point, and in some instances 
while this coating is relatively soft and 
plastic, a surface layer of crushed slate or 
other crushed mineral material is more or 
less embedded therein. 
The extent to which the felt is saturated 

by the processes thus briefly referred to de 
pends upon at least three factors, namely, 
the porosity of the sheet, the fluidity or vis cosity of the bituminous or hydrocarbon 
compound and the speed at which the felt 
is caused to travel through the bath. 

It has heretofore been regarded as im 
practical to use for the saturating compound 
an asphalt or pitch having a relatively high 
melting point for the reason that to so con 
dition the asphalt as a fluid so as to enable 
it to penetrate the sheet, the asphalt must be 
heated to a relatively high temperature. 
This has been a serious obstacle in the im 
pregnation of the sheet for the reason that 
to permit the impregnation the sheet had to 
travel for a considerable period of time 
while in contact with the asphalt and the 
temperature to which the asphalt was sub 
jected had the effect of charring or injur 
ing the fibers of the sheet and thus destroy 
ing the integrity of the sheet. For this 
reason therefore it has been the uniform 
practice to employ as a saturating or im 
pregnating compound an asphaltic or bi 

turninous material having a low melting 
point. Consequently such sheets when ex 65 
posed to solar heat, particularly in the 
Southern climates, soften and there is a tend 
ency for the exudation of the saturating 
compound. But even under the most favor 
able conditions the method of impregnating 60 
the raw felt, even with an asphaltic com 
ound of low melting point, has not been ef 
ectiye in completely saturating the ma 

terial. This is evidenced by the fact that when the sheet is cut into shingles or strips as 
and such strips have been laid on the roof, the shingles tend to curl at their corners, 
due to the fact doubtless that because of the imperfect impregnation water is absorbed 
by the fibers. It has been generally recog. 70 
nized that the extent to which felt may be saturated under the conditions men. 
tioned, in which the sheet is passed through a bath of relatively low melting point as 
phalt at atmospheric pressure does not ex 75. 
ceed 78%. Again in accordance with w re 
vious practice it is essential that the sheet 
should be highly absorbent but the absorbent 
qualities of the sheet were limited by the necessity of imparting to the sheet requisite 
strength with which to stand the tensile 
strains to which it is subjected by the satu rating, coating and subsequent operations. 

Broadly stated the object of the present 
invention is to provide a process by which 
the felt may be more completely and effec 
tively saturated than heretofore and an ap paratus by which the process may be carried 
out, and a further object of the invention is to provide such a process and apparatus that 
it is possible to employ as a saturating com 
pound, an asphaltic material having a rela tively high melting point, for example, 
blown asphalt which has heretofore been 
ised only for the purpose of skin coating 
the already Saturated sheet. The process 
by which I accomplish these objects includes 
the Saturation of the sheet under pressure greater than atmospheric pressure, by which 
the asphalt is caused to penetrate the voids, 
pores and interstices of the sheet and effec 
tively coat the individual fibers of which the 
sheet is composed, and it also includes the 
Saturation and coating of the felt by a single 
operation, in which the same compound 
which is employed for coating the felt is 
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utilized in saturating it. In this way i am 
able to avoid the use of different saturating 
and coating compounds and am able to pro 
duce a sheet which is not affected by solar 
heat and in which the fibers at the severed 
edges of the sheet will not absorb moisture 
when exposed to the elements. 

Generally speaking to accomplish the ob 
jects thus noted, I employ a vat or Saturating 
tank which is capable of receiving a charge 
of asphalt or its equivalent and in which 
the latter may be maintained at the desired 
high temperature in a molten condition and 
mechanism by which the asphalt may be 
subjected to relatively high pressure while 
the felt is immersed therein so that the as 
phalt may be absorbed to a much greater ex 
tent by the felt than has heretofore been 
possible. By saturating the sheet under 
pressure I am able to decrease the period of 
time which has heretofore been required for 
the immersion of the felt in the molten bath 
so that a high melting point asphaltum may 
be used for the saturating compound with 
out injury to the felt due to the prolonged 
period of immersion. 
The raw felt, as heretofore stated, is pro 

duced in long sheets usually upon a paper 
machine and is wound into rolls, each roll 
containing a sheet hundreds of feet in length. 
In Aoi. with the processes which I 
shall hereinafter describe in detail, succes 
sive portions of the sheet are subjected to 
the saturating operation, that is to say the 
sheet is advanced through the Saturating 
tank so that only a portion thereof is being 
treated at any one time. It is desirable that 
the sheet of felt should be fed to and with 
drawn from the saturating tank with a con 
tinuous motion so that the Saturated sheet 
may be delivered to continuously operating 
mechanisms which perform operations upon 
the sheet. 
In explanation I may say that after a 

sheet, designed for use as a roofing mate 
rial, has been saturated and impregnated, it 
is customary to apply the surface layer of 
crushed slate or other mineral grit thereto, 
subject it to a cooling operation and then 
cut it into shingles or strips or to wind it 
in a roll as the case may be. All of these 
instrumentalities are usually operated at a 
continuous speed so that it is desirable that 
the feed of the sheet to such instrumentalities 
should not be interrupted or intermittent. 
In the saturating mechanism which I have 
illustrated as constituting the embodiment 
of the invention, and by which the sheet is 
subjected to what I may term pressure satu 
ration, provision is made for feeding suc 
cessive portions of the sheet to that portion 
of the apparatus in which the asphalt is 
forced by pressure into the sheet, wherein 
said portions remain quiescent or at rest for 
short periods of time, and also provision is 
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made for taking up and letting out portions 
of the sheet in advance and in the rear of 
the Saturating chamber so as not to inter 
fere with the continuous motion of the re 
mainder of the sheet. In such apparatus 
also provide not only for the saturation of 
the sheet under pressure but also for its 

0. 

subsequent coating by material possessing 
the same characteristics as those which mark 
the Saturating compound. 

Proceeding to a more detailed description 
of the apparatus which I have illustrated as 
constituting one embodiment of the inven 
tlOn :- 

Fig. 1 illustrates partially in longitudinal 
Section a Saturating and coating apparatus 
by which my process may be practiced. 

Fig. 2 represents a plan view of same. 
Fig. 8 represents a transverse section on 

line 3-3 Fig. 1. 
Figs. 4, 5, 6, represent Sections through 

a controlling valve which governs the pres 
Sle in the pressure saturating chamber. 

Fig. 7 represents in longitudinal section 
another form of apparatus embodying the 
invention which may be used in carrying out 
lny processes. - 

Figs. 8-10 inclusive represent sections 
through an automatic valve utilized in con 
nection with this machine. 
Figure 11 is a detail of a restricted throat 

showing a valve therein. 
Figure 12 is a detail section on line 12-12 

of Figure 11. 
Before I proceed to describe in detail the 

apparatus illustrated on the drawings thus 
briefly referred to and to explain my proc 
esses, I desire to call attention to the fact 
that the drawings are more or less conven 
tional or diagrammatic, that the phraseology 
herein employed is for the purpose of de 
Scription and not of limitation and that va 
rious changes may be made both in the proc 
ess and in the apparatus without departing 
from the Spirit and Scope of the invention 
as set forth in the appended claims. 
On the drawings, now having particular 

reference to Figs. 1 to 6 inclusive, I have 
shown a tank 10 of any suitable form and 
made of any suitable materials, adapted to 
receive the body of molten asphalt. Pref 
erably I employ what is known as blown 
asphalt which has an approximate melting 
point of 220 F., such asphalt when cold 
having a more or less rubbery consistency 
and being particularly desirable for use in 
connection with prepared roofings and floor 
ings. Any suitable means may be employed 
for heating the body of asphalt in the tank 
10 so as to maintain it at a desired tem 
perature such, for example, as a temperature 
of 400-420 F. I have indicated conven 
tionally at 10 steam heating coils for this 
purpose. At 11. I have shown an auxiliary 
receptacle in which the asphalt is stored in 
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a molten or fluid condition and in which it may be maintained at the desired tempera. 
ture by any suitable heating devices not 
shown. From this auxiliary tank the as 
halt may flow by gravity through a pipe 
to EE 8. E. ov 13 being pro 

vided in the pipe to control, the flow of as 
phalt thereto and to prevent its return under 
pressure to the tank 11 For the purpose 
of maintaining the asphalt in the tank, at 
a constant level, I employ a returnpipe 
14 equipped with a pump 15. The inlet to 
the pipe 14 which communicates with the 
tank 10 is located at the desired level of 
the body of asphalt. It will be seen that I have provided a circulating system by 
which the asphalt may be continuously Sup 
plied to the tank and returned to the aux 
iliary tank for re-heating and by which the 
level of the body of asphalt in the tank 
10 may be maintained at a constant level. 
The asphalt may be delivered to the aux 
iliary tank from the initial vat in which 
the asphalt is primarily melted, through a 
spout 11. Within the tank 10 is located a casing comprising a main body portion 16 
and a cover 17 which forms a pressure cham 
ber submerged below the level of the as 
phalt in the tank 10. This pressure Saturat 
ing chamber is closed except for narrow 
throats or slots indicated at 18-18 at its 
ends through which the sheet may be passed 
into and out of the chamber as will be 
subsequently explained. It is sufficient to 
state at this time that these throats may 
be closed by valves of suitable character so 
that the contents of the pressure, saturat 
ing chamber may be subjected to high pres 
sure without any material escape of asphalt. 
The casing constituting the pressure cham 
ber is of sufficient width to receive the wid 
est sheet which it may be desired to satur 
ate. Near one end of the tank is an up 
right partition 19 which, together with the 
attached end wall of the tank 10, forms 
a compartment 20 which is closed by a 
cover plate 21. These 
scribed may be made of metallic sheets or 
plates, the tank 10 being, if desired, sub 
stantially oblong in plan view and open to 
the atmosphere except for the compartment 
20. A series of pipes 22 connect the com 
partment 20 with the pressure chamber 20 
formed by the casing 16 and its cover 17, 
to allow a free flow of asphalt back and 
forth between the said compartment and 
said pressure chamber. Instead of feeding 
the asphalt from the reservoir or supply 
tank 11 merely to the tank 10, I prefer 
to carry the end of the pipe 12 to a point 
where it delivers asphalt directly into the 
pressure chamber as indicated at 23. 
By mechanism subsequently to be de 

scribed the sheet of raw felt is fed step by 
step or intermittently through the pressure 

parts thus far de 

chamber 20 and while therein the asphalt in said chamber is subjected to great pres 
sure to force it into the felt. This increased 
pressure may be obtained or secured in any 
one of many different ways. For example, 
I have illustrated conventionally at 24 an 

70 

air pump by which air is pumped under 
high pressure into an air reservoir or stor 
age tank 25 through a pipe 26. The pipe 27 
leads from the air storage tank 25 into 
the compartment 20 which it enters through 
the side wall of the main tank 10 at a point 
near or above the level of the asphalt there 
in. Thus the asphalt in compartment 20 
may be subjected to great pressure-I may 
say pressure of 60 lbs. to the square inch - 
as a result of which, by reason of the con 
necting conduits or pipes 22, the asphalt in 
the pressure chamber 20 may be subjected 
to like pressure in all directions. Pipe 27 is 
provided with a valve 28 which is auto 
matically operated to deliver air to and cut 

s 
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it off from the compartment 20. Any suit 
able valve or mechanisms therefor may be 
used for this purpose. The valve stem 
which is indicated at 29 may be provided 
with a lever 30 having at its free end a roll 
or truck projecting into a cam groove in a 
cam 31 mounted upon a shaft 32 which is 
continuously operated as will be subsequent 
ly explained. The cam is so formed that 
during each rotation of the shaft 32 the 
valve is opened for about one-third of the 
revolution of the shaft and is closed dur 
ing the remainder of the rotation of the 
shaft. In Figs. 4 to 6 inclusive I have illus 
trated a type of valve which may be utilized 
for this purpose, these figures representing 
transverse sections through the valve. The 
valve body or casing 33 is provided with 
the inlet and outlet ports 34, 35 which com 
municate with sections of the pipe 27. It is 
also provided with an exhaust port 28. The 
rotary valve member 29 has a passage way 
or aperture 140, which, when it is in posi 
tion shown in Fig.6 establishes direct com 
munication through the pipe 27 to the com 
partment 20 to admit the air thereto. When 
valve member 29 is moved into the position 
shown in Fig. 5, the passage of air is cut 
off and the pressure is removed from the 
compartment 20 through the exhaust port 28 
by a peripheral passage way or groove 36 
in the valve member 29 which communicates 
with the port 35. When the valve member 
29 however reaches the position shown in 
Fig. 4, both the ports 34 and 35 are closed. 
The valve member 29 is oscillated by the 
cam operating lever automatically so as to 
establish communication between the air re 
servoir 25 and the compartment 20, dur 
ing the period of time that a portion of the 
sheet of felt is at rest in the pressure saturat 
ing chamber, to cut of the supply of air 
to said compartment and permit the removal 
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of pressure therein, and finally to close the 
chamber 20 to the atmosphere through the 
exhaust, this occurring during each oscil 
lation of the valve member as explained. 
"The period of time in which the pressure 
in tank 2() is released is very small, and when 
the valve member comes to a state of rest 
in its closed position as in Fig. 4, the air 
under atmospheric pressure in compartment 
20 is trapped to prevent the asphalt from 
forcing its way up into the pipe 27. Above 
the compartment 20 may be located two rolls 
37, 38 for regulating the thickness of the 
coating which is applied to the saturated 

5 sheet, as will be explained. These two rolls 
are positively driven. The shaft 39 for roll 
38 is timed in reference to the instrumental 
ity which subsequently operates the sheet so 
that the peripheral speed of the roll 38 is 
equal to the desired speed of travel of the 
sheet of felt and is equal to the peripheral 
speeds of the other rolls in the other in 
strumentalities which operate on the sheet. 
The shaft 39 has at one end a gear 40 which 
intermeshes with and drives a gear 41 on 
the shaft 32 which is also utilized for the 
roll 37. It will be recalled that this shaft 32 
is the one to which the cam 31 is secured. 
The shaft 39 is further utilized in driving 
other mechanisms which I will subsequently 
explain and which may also be driven by 
means of a bevel gear 42 on shaft 43 which 
may be referred to as the prime power shaft 
from which the various instrumentalities em 
ployed in connection with the felt are driven. 
The shafts 32 and 39 are mounted in up 
right standards 44, 45 between which the 
tank 10 is located as shown in Fig. 3. I 
may here state that the tank and the up 
rights or frame members 45 may be sup 
ported by a bed 46 of any suitable material, 
such as concrete, or the like. 
I prefer that the sheet shall be positive 

ly fed to the tank, and for this purpose, 
at the end of the tank opposite that over 
which the rolls 37, 38 are located, I provide 
suitable brackets 47 in which are journalled 
the shafts 48, 49 for rolls 50, 51 around 
which the Web of felt may be passed as will 
be explained. The shaft 48 is driven in 
timed relation to the roll 38 and for this 
purpose it may be provided with a sprocket 
wheel 52 connected by sprocket chain 53 with 
a sprocket wheel 54 on the shaft 39. The 
parts are so related that the peripheral speed 
of the feed roll 48 is equal to that of the 
roll 38. The roll of felt which is to be 
saturated and which is indicated at a has 
its beam 55 journalled in a suitable stand 
indicated at 56. After the felt has been 
drawn from the roll and passed through the 
saturating and coating compound and has 
been delivered over the roll 38, it may be 
passed to a reeling or winding mechanism 

5 if it is to be used for the manufacture of 
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flooring, but, if it is to be employed for 
roofing purposes, it may then be passed to 
cooling drums 57, 58 which are journalled in 
a frame indicated as a whole at 59. It is 
frequently desirable to apply to the sheet a 
surface layer of crushed slate or other suit 
able comminuted mineral material and con 
sequently I have indicated conventionally at 
60 a hopper or trough from which such ma 
terial shall be showered on the surface of 
the felt prior to its passage under the roll 
58 and around the roll 57. The comminuted 
mineral material may be supplied to the 
trough through a conduit indicated at 61. 
As the sheet passes around and between the 
cooling drums 57, 58, the slate or other 
mineral particles are more or less embedded 
in the plastic coating so as to form a sur 
face layer which covers and conceals the as 
phaltic coating in which they are embedded. 
The shaft for the roll 57 may be geared 

to the shaft 43 by any suitable form of gear 
ing such as bevel gear's so that its peripheral 
speed is equal to the roll 38. 

I will now describe the apparatus by 
which the sheet as a , whole is fed continu 
ously and by which successive lengths of the 
felt are brought to a state of rest in the 
pressure Saturating chamber 21 and sub 
jected to pressure saturation without inter 
fering with the continuous or unvarying 
feed of the remainder of the sheet. 

For this purpose a looper or take-up mech 
anism is utilized which gradually takes up 
and lets out the sheet of felt during the in 
terval of time in which a portion of the felt 
is at rest within the pressure saturating 
chamber. As illustrated in the drawings, 
the sheet of felt b from the roll A passes 
under and Over the feeding and guide rolls 
51, 50 which feed it into the tank 10. Thence 
the sheet passes downwardly into the body 
of asphalt and around a guide roll 62 which 
is loosely journalled in up-standing bars 63 
attached to the cover section 17 of the pres 
sure Saturating chamber. Thence the sheet 
is passed around the take-up roll 64, thence 
through the entrance throat 18 into the pres 
sure saturating chamber 21, then out through 
the delivery throat 18 to take-up roll 65. 
From the take-up roll 65 the sheet passes 
to a roll 66 similar to that at 62 and iour 
nalled loosely in up-standing bars 67 which, 
like those at 63, are affixed to the cover sec 
tion 17. From the roll 66 the sheet passes 
to a guide roll 68 which is journalled loosely 
in brackets 69 attached to the upstanding 
frame bars 44, 45 in which the shafts for 
the rolls 37, 38 are journalled. The rolls 
66, 62 are journalled in relatively stationary 
bearings, whereas the take-up rolls 64 and 
65 are movable longitudinally in the tank 
10 to form and let out loops in the sheet 
of felt. For this purpose the rolls 64 and 
65 are journalled in depending arms 70, 71 
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formed on slide bars 72 which are movable 
longitudinally in guide ways 73, 74 formed 
in up-standing bars 63, 67. The slide bars 
72 and their depending arms 70, 71 consti 
tute a reciprocating frame by which take 
up rolls are moved bodily lengthwise of the 
tank. The reciprocation of the take-up 
frame may be effected in any such way by 
any suitable mechanism, but of course the 
reciprocation must be timed in reference to 
certain other instrumentalities in the ap 
paratus; as for example the frame may be 
reciprocated by a mechanism comprising the 
rocking shaft 75 journalled in bearings 
formed in brackets 76 depending from the 
up-right frame bars 44, 45. This shaft is 
illustrated as passing through an aperature 
formed in the concrete base 46. On the ends 
of this rock shaft are the two arms 77, 7 
the upper ends of which are engaged in slots 
formed in lateral extension 78 of the slide 
bars 72. The arms 77 are oscillated by cams 
79, 79 having cam grooves 80 into which 
rolls or trucks on the arms 77 project. For 
operating these cams two trains of gears are 
utilized to transmit motion thereto from the 
drive shaft, 39. There is on said shaft 39 a. 
gear 81 like that at 50 which is on the other 
end of said shaft. Secured to each cam 79 
there is a gear 82, these cams and gears be 
ing journalled on stud shafts affixed to the 
up-right frame members 44, 45. Between 
the gears 81 and 40 on the shaft 39 and 
the gears 82, 82 there are idler gears 83 
journalled on stud shafts affixed to the up 
right bars 44, 45 so that the cams will be ro 
tated in timed relation to the shaft 32 which 
has the cam 31 controlling the operation of 
the air valve 28. 
Assuming that a given length of felt is 

fed into the pressure saturating chamber 21 
and that the parts are in position shown in 
Fig. 1-when this has been accomplished it 
will be seen that as the take-up frame moves 
to the right a loop will be formed in the 
length of felt between the throat 18 and the 
guide roll 62 by the take-up roll 64, and 
that, as this loop is formed in the felt, the 

60 
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loop previously formed by the take-up roll 
65 between the outlet throat 18 and the guide 
roll 66 will be released in the same propor 
tion so that the length of the sheet which is 
in the saturating chamber will remain at rest 
even though a portion of the felt is being fed 
continuously into the tank by the roll 50 
and the length of the sheet from the roll 66 
to the rolls 37, 38 is moving continuously. 
After the take-up frame has completed its 
movement to the right in Fig. 1 and has 
started to the left, the loop formed by the 
roll 64 will be given up and a loop will be 
formed by take-up roll 65, and this together 
with the normal feed of the sheet by the 
rolls 57, 58 in the stand 59 will cause afresh 
length of the felt to be fed into the pressure 

partment 20, 

chamber. The parts are all so correlated 
that each length of felt which is fed into the 
pressure saturating chamber is approxi 
mately equal to the length of that chamber. 

It is desirable, as previously stated, that 
the throats 18 at the ends of the pressure 
Saturating chamber should be closed at cer 
tain times when the asphalt in said chamber 
is subjected to great pressure. Preferably 
these throats are formed at the junction of 
the cover 17 with the main body, 16 of the 
casing which constitutes said chamber. In 
these throats I locate pneumatic diaphragm 
valves 84, 84 over which the length of felt 
passes as it enters and leaves the pressure 
Saturating chamber. These valves, as shown 
in Figures 11 and 12, are each composed of 
a pair of superposed plates 840 made fast to 
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each other at their side edges, but free in 
termediate their edges, these plates extend 
ing from end to end of the throat and be 
tween which air may be forced through a 
port 841. They are operated automatically 
by air delivered thereto by small air pipes 
85 leading from an air pipe 86 connected to 
the main air supply pipe 27 at a point be 
tween the diaphragm valve 28 and the com 

Hence when the throat valve 
is opened to admit air to the compartment 
20 air is likewise introduced into the dia 
phragm valves 84 to close the throats 18. 
While I regard the use of the diaphragm 
valves or their equivalent as desirable, they 
are not wholly necessary as the throats may 
be so restricted as to permit practically 
little asphalt to escape. In such case the 
Small amount of asphalt which might es 
cape when the contents of chamber 21 are 
subjected to pressure is immaterial and of 
small consequence. The parts are all so 
timed that the diaphragm valves 84 are 
ready to collapse and pressure is cut off 
from compartment 20 when the feed of a 
fresh length of the felt sheet into the pres 
sure tank 21 is to be accomplished. As soon 
as the take-up frame reaches the position 
illustrated in Fig. 1 the main air valve 28 
is automatically operated to admit air into 
the compartment 20, and, as previously ex 
plained, to subject the asphalt in the pres 
sure. chamber 21 to great pressure so as to 
force it into the pores and interstices of the 
felt which is in said chamber. The pressure 
is not cut off until the take up frame just 
about reaches the limit of its movement to 
the right, whereupon the main air valve is 
operated to cut off the pressure from the 
compartment 20, and the pressure in said 
compartment and the diaphragm valve 84 
is released, permitting the latter to collapse, 
whereupon the next successive length of the 
sheet is fed into the tank, and, as the take 
up frame completes its movement to the 
left, that is to the position shown in Fig. 1, 
the main valve is again operated to permit 
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the air to enter the compartment 20 and 
thus subject the asphalt in the pressure chamber in a pressure. 

, I desire to call attention to what may be 
regarded as an important feature of the ap 
paratus and of my processes and that is to 
the initial submergence of the felt in the 
bath of asphalt before it is subjected to 
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pressure saturation. As the sheet enters the 
bath of asphalt, it is coated initially with as 
phalt and thus, when it occupies the pres 
sure chamber and is subjected to pressure, 
that portion of the asphalt which initially 
coated the sheet is now forced into the sheet, 
together with additional asphalt, so as to 
impregnate it to a maximum extent. After 
the sheet leaves the pressure tank it is still 
submerged in the asphalt so that it receives 
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sheet then passes aroun 

an additional Eg of the asphalt. I pro 
vide means by which the coating of asphalt 
may remain on the sheet after it leaves the 
tank. For this purpose I employ two doc 
tors or scrapers 87,88. These are located 
between the rolls 66 and 68 and are above 
the level of the asphalt in the tank. The 
scraper 87 bears against the under side of 
the sheet and removes the excess asphalt 
therefrom, which drops from the scraper 
blade back into the tank. The doctor or 
scraper 88 is arranged to engage the upper 
face of the saturated and coated felt so as 
to remove the surplus asphalt, and yet leave 
a skin coating thereon if desired. The doc 
tor 88 consists of a blade which extends 
across the sheet and its ends are mounted in brackets 89 formed on up-standing guide 
bars 67. The blade may be provided with a 
handle 90 movable along a stationary seg 
ment 91 and attached to a clamp thereon in 
any position to which it may be adjusted. 
The doctor 87 likewise consists of a blade 
the ends of which are journalled in the 
brackets 69 previously described and it too 
has an operating handle 92 movable along a 
segment 93 to which it may be clamped. 
After leaving the guide roll 68 the sheet 
passes between the rolls 37, 38 which regu 
late the thickness of the face coating of 
asphalt on the sheet. 

It is unnecessary to describe the mecha 
nism by which the roll 37 may be adjusted 
toward and from the roll 38 as this is a com 
mon mechanical expedient, it being suffi 
cient to say that mechanism is provised for 
effecting such adjustment. If the material 
is to be employed for roofing purposes, the 
crushed slate or other mineral grit may now 
be applied to the still plastic skin coating 
on the sheet by the hopper 60, and, as the 

and between the 
rolls 57, 58, the slate or other crushed min 
eral material is more or less embedded in 
the plastic coating, and at the same time 
the sheet is cooled by said rolls which may 
be supplied with any suitable cooling medi 
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um. I have indicated the rolls 37, 38 as be 
ing hollow and it will be understood that 
any suitable heating means may be intro 
duced into said rolls to maintain them at 
the desired temperature. Y. 

It is quite desirable that in any apparatus 
such as I have illustrated means may be 
provided whereby the sheet of felt may be 
initially, threaded through the apparatus 
without danger to the workmen. I have 
therefore provided mechanism by which the 
cover section 17, the guide rolls 62, 66 and 

O 
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the take-up rolls 64, 65 may all be lifted 
above the level of the asphalt in the tank so 
that the operatives may pass the sheet 
around the several rolls prior to their sub 
mergence in the molten bath. For this pur 
pose, to the front and rear sides of the cover 
section 17 of the pressure saturating tank, 
I secure nuts 94, 94 which are in threaded 
engagement with up-standing screw rods 95, 
95 stepped at their lower ends in bearings 
96, 96 secured to the bottom of the tank 10 
between the front and rear walls thereof. 
The upper ends of these screw bars are jour 
nalled in a cross bar 97, the ends of which 
are secured to the upright frame members 
98, 98 as illustrated in Fig. 3. . Above the 
cross bar there are secured to the ends of the 
screw bars bevelled gears 99 which inter 
mesh with similar bevelled gears 100 on a 
cross shaft 101 journalled in the uprights 98 
and having on one end a hand wheel 102 by 
which it may be rotated and to effect the 
simultaneous rotation of the screw bars 95. 
It will be remembered that the cover section 
17 has attached thereto the uprights 63, 67. 
in which the slides 72 of the takeup frame 
are mounted. Consequently when the screw 
bars are rotated, and by reason of the attach 
ment of the nuts 94 to the cover section the 
latter is elevated, it carries with it the take 
up frame so that, if the rotation of the screw 
bars be continued, the entire take-up frame 
and the cover may be elevated to a plane 
well above the top of the tank, that is so as 
to lift the coversection, the guide rolls 62 
and 66 and the take-up rolls 64, 65 out of the 
bath of asphalt. The operator is now able, 
without danger, to pass the end of the sheet 
Over and under the various guide and take 
up rolls and to pass it beneath the cover 
section and finally deliver it to the rolls 37, 
88 and the cooling drums 57, 58. Then, by 
operating the hand wheel 102, the parts may 
be all restored to their operating positions. 
When the cover is returned to its initial po 
sition, it is clared against the body por 
tion of the tank by the screw bars and the 
nuts which lock it in place. 
While I have described the mechanism as being more particularly adapted for satu 

rating raw felt with a bituminous, asphaltic 
or hydrocarbon compound, of course it will 
be understood by those skilled in the art 
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that it is capable of a great variety of uses 
in impregnating continuous sheets of E. 
fibrous material with any compound wit 
which it may be desired to saturate such 
sheet Primarily, however, the machine 
which I have illustrated and described in detail is particularly applicable for use in 
the manufacture of prepared roofing as 
have found by experience that it is possible 
to force into raw felt not only a hydrocar 
bon of the nature of blown asphalt having a 
relatively high melting point but also to cause 
the raw felt to absorb such asphalt in greater 
amounts than the felt has heretofore ab 
sorbed of a low melting point asphalt, where 
the felt was merely drawn through a bath 
of such last mentioned asphalt in a fluid state. I regard it as of decided importance 
that by the apparatus shown the same grade 
of asphalt may be utilized both for saturat 
ing and coatingPEF. Where the satu rating compound has a relatively low melt 
ing point and the coating compound has a 
high melting point, it has been found in 
practice that the two do not amalgamate or 
coalesce satisfactorily and slippage occurs 
between them. For this reason it has been 
necessary heretofore to subject the saturated 
sheet to considerable pressure to squeeze 
the saturating compound more or less there 
from and leave a rough comparatively dry 
surface to which the asphalt employed for 
coating purposes can be caused to adhere. 

25 A further advantage of my machine is that it is possible to operate it at high speed 
and thus diminish the period of time dur 
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to increased pressure as will be explained... mosphere. The valve member 127 connected 

65 

ing which the felt is immersed in the bath of molten asphalt. Consequently it is possible 
to heat the asphalt to higher temperature 
than heretofore and thus in a measure de crease the viscosity or increase its fluidity. 
As the machine is herein illustrated, the 
sheet is first subjected to ordinary immer 
sion in the asphalt and is then subjected to 
what I may term a super-saturation, after 
which it is again coated under atmospheric 
pressure and is to all intents and purposes. 
completely saturated and rendered thereby waterproof. 

In Fig. 7 I have illustrated a somewhat 
different embodiment of the invention b 
which I am able to secure an increased lengt of fabric in the pressure saturating chamber 
by forming the web in a loop in said cham 
ber. In addition, by this embodiment of the 
invention, I am able to subject each succes 
sive length of the web to reduced as well as 
In this case, instead of providing the main 
tanko with a compartment such as at 20 
in Fig. 1, the main air conduit 103 is car 
ried beneath the main saturating tank and is 
connected to an upright stand pipe 104 
which enters the pressure saturating cham 
ber and terminates at a point above the level 

p 

of the asphalt, therein so that the air under 
pressure is delivered directly to the upper 
portion of the saturating chamber above the 
level of the asphalt therein. In this case 
the upper or cover section 105 of the cham 
ber 106 is vertically movable and is provided 
with internal guide rolls 107, 108. There is 
also another guide roll 109 which is jour 
nalled at the upper ends of uprights 110 
which are located within the pressure cham 
ber, so that said roll 109 is above the level of 
the asphalt therein. The main tank is pro 
vided with the reciprocating take-up frame 
and take-up rolls similar to those described 
in connection with the machine in Fig. 1. 
As the felt passes from the roll 107 around 
the roll 109 and thence under the roll 108, 
a portion of the felt between rolls 107 and 
108 is submerged in the asphalt and the re 
mainder thereof is located above the asphalt. 
The feed of the felt through the pressure 
saturating chamber is such that successive 
lengths are first subjected to pressure while 
immersed in the asphalt therein and are then subjected to atmospheric pressure but pref 
erably to reduced pressure or vacuum and 
are then again subjected to pressure while 
immersed in the asphalt. A high pressure 
tank for air is indicated at 111 into which 
air is forced by compression such as illus 
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trated in connection with the machine in 
Figs, 1 to 3 inclusive. At 112 is indicated 
a vacuum tank from which the air is ex 
hausted by any suitable form of vacuum 
pump not shown. The two tanks 111 and 112 
are connected to automatic valve 113 by the 
pipes 114, 115. The valve member on the 
valve stem 117 may be constructed as illus 
trated in Figs. 8 to 10 inclusive. Before de 
scribing the precise construction of this 
valve, however, I may point out that there 
is attached to the valve stem a lever 118 hav 
ing at its upper end a roll or truck entering 

00 

a cam groove 119 in a face cam which is 
secured to a gear 120 intermeshing with and driven by a relatively small pinion 121 on 
the shaft of roll 37 so that the lever 118 is 
moved forward and back for each two rota 
tions of the roll 37 and each two movements 
of the take-up frame. Of course any suitable 
valve mechanism may be utilized which will 
connect the pipe 103 alternately with the 
pressure and vacuum tanks 111, 112. The 
valve body or casing 122 has the ports 123, 
124, 125 communicating with the pipes 114, 

110 
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115, 103 respectively. There is an additional 
port 126 which communicates with the at 
to the stem 117 is provided with a transverse 
passage way 128 and also with the peripheral 
grooves or passage ways 129, 130. In the 
position of the members illustrated in. Fig. 
10, air is passing through the port 123, the 
passage way 128 and passage way 130 and 
through the port 125 to the pipe 103 so that 
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it may enter the pressure Saturating cham 
ber. In Fig. 8 the parts are so adjusted that 
the pressure chamber is connected with the 
vacuum tank and in Fig. 9 the parts are 

5 shown in the immediate position in which 
air trapped in the pressure saturating cham 
ber may exhaust through the port 126 or 
enter the port 126 in case there is a vacu 
um in the pressure Saturating chamber. 

In operation the felt first passes into the 
moltenbath of asphalt in the tank 10 under 
atmospheric pressure, and then, as it passes 
through what I have termed the pressure 
saturating chamber, each successive portion 

15 of the felt is first subjected to saturation 
under heavy pressure, then when it is in the 
upper part of the chamber it is subjected to 
a vacuum which has the effect of withdraw 
ing from the felt any air and moisture that 

20 may remain therein, and then the sheet is 
again subjected to Saturation under great 
pressure, after which, on leaving the cham 
er, it is coated as previously described. 
The operation of the take-up mechanism 

25 is similar to that previously described, suc 
cessive lengths of the sheet being drawn into 
the pressure Saturating chamber and remain 
ing quiescent therein for intervals of time, 
while the remainder of the sheet is being fed 

30 continuously and without interruption. 
In addition to the advantages possessed 

by the method and apparatus as herein de 
scribed, I may point out that the sheet is 
positively fed to and from the saturating 

as apparatus so that there is no dragon any 
great length of felt. Consequently I am 
able to utilize a felt possessing less tensile 
strength than has heretofore been regarded 
as necessary. This enables me to employ a 
sheet of greater porosity and of greater 
caliper. Moreover the speed of the machine 
may be exactly correlated to the other 
instrumentalities which operate upon the 
sheet, since the feeding-in rolls are positively 
driven and are timed in relation to such in 
strumentalities. In both forms of the ma 
chine herein illustrated, the entire surface 
of the sheet of felt is exposed to asphalt in 
a chamber under great pressure by which it 
may be forced to penetrate the sheet from 
face to face, and in both cases the sheet 
of felt this treated is coated and sealed 
with the asphalt previous to its pressure im 
pregnation and again coated after its im 
pregnation. Again in both machines I pro 
vide means for circulating the asphalt 
through a tank in which it may be super 
heated so as to insure that it will remain 
at the proper temperature not only in the 
main tank but in the pressure Saturating 
chamber. In both forms of machine it will 
be observed that the heating elements in the 
main tank for heating the asphalt comprise 
portions which are located in the pressure 
saturating chamber. 
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It will also be noted that the throats 
through which the felt passes into, and out 
of the pressure chamber are submerged in 
the hot asphalt being below the levels of the 
saturant in both the tank and the chamber 
and subjected to contact with the hot asphalt 
on both sides. This causes these throats to 
be of the same temperature as the asphalt 
so that they do not become fouled by 
solidified Saturant. Furthermore all the 
leakage therethrough in either direction is 
of asphalt which is much slower in flowing 
than air so that, even if considerable leak 
age were present, the different pressures 
within and without the chamber would be 
little affected. Furthermore the escape of 
air under pressure along the sheet material 
would be likely to cause the surface coat 
ing of asphalt to be blown off beyond the 
throat while leakage of Saturant can not 
have any such effect. The fact that pres 
sure is produced by elastic pressure further 
insures that any unavoidable leakage shall 
not materially affect the pressure. The 
throats may in practice be considerably 
longer than the width of the sheet under 
these conditions without material detriment 
to the action of the apparatus, and as it is 
impracticable to attempt to confine the sheet 
closely to a definite lateral position in its 
comparatively soft condition while it is be 
ing treated by the saturant, this action of 
the submerged throats is of considerable im 
portance. 
What I claim is:- 
1. An apparatus for Saturating fibrous 

sheet material, comprising a saturating 
chamber adapted to contain a saturating 
compound, means for periodically feeding 
successive lengths of said sheet material 
through said chamber into contact with said 
saturating compound, and means for in 
creasing the pressure in said chamber to 
act on each successive length. 

2. An apparatus for saturating fibrous 
sheet material, comprising a saturating 
chamber adapted to contain a saturating 
compound, means for feeding successive 
lengths of said sheet material through said 
chamber into contact with said saturating 
compound, and means for automatically and 
periodically varying the pressure in said 
chamber. 

3. An apparatus for saturating fibrous 
sheet material, comprising a saturating 
chamber adapted to contain a Saturating 
compound, means for feeding successive 
lengths of said sheet material into said 
chamber and bringing them to a state of 
rest in contact with said Saturating com 
pound, means for closing said chamber, and 
means for periodically varying the pressure 
in said chamber. 

4. An apparatus for saturating fibrous 
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chamber adapted to contain a saturating 
compound and having provisions for per 
mitting. the passage of a sheet of material 
through the saturating compound therein, 
and mechanism for automatically varying 
the internal pressure in said chamber. 

5. Apparatus for saturating fibrous sheet 
material, comprising a saturating chamber 
adapted to contain a saturating compound, 
means for intermittently feeding successive 
lengths of said sheet material through said 
compound, and automatic mechanism for automatically varying the internal pres 
sure in said chamber. 

6. Apparatus for saturating fibrous sheet 
material, comprising a saturating chamber 
adapted to contain a saturating compound, 
NAs. for varying the internal pres 
sure in said chamber, means for feeding the 
said sheet through said chamber, and auto 
matic take-up mechanism for automatically 
taking up and letting out portions of the 

... sheeton both sides of said chamber. 
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7. Apparatus for saturating fibrous sheet 
material, comprising a Saturating chamber 
adapted to contain a saturating compound 
and adapted to permit the passage of the 
sheet therethrough, an air compresser, and 
connections between said chamber and said 
compresser whereby the internal pressure in 
said chamber is periodically increased. 

8. Apparatus for saturating fibrous sheet 
material, comprising a saturating cham 
ber adapted to contain a saturating com 
pound and adapted to permit the? passage 
of the sheet therethrough, an air compressor, 
connections between said chamber and said 
compresser whereby the internal pressure 
in said chamber is increased, and an auto 
matically operated valve located in said con 
nections. 

9. Apparatus for saturating sheet ma 
terial, comprising a closed saturating cham 
ber having one or more throats for the en 
trance and exit of the sheet therethrough, 
automatic valve mechanism for closing said 
throat or throats, and automatic means co 
ordinated with said valve mechanism to vary 
the internal pressure in said chamber when 
said throat or throats are closed. 

10. Apparatus for saturating sheet ma 
terial, comprising a closed saturating cham 
ber having one or more throats for the en 
trance and exit of the sheet therethrough, 
automatic valve mechanism for closing said 
throats, and automatic means coordinated 
with said valve mechanism to increase the 
internal pressure in said chamber when the 
throat or throats are closed and decreasing 
the internal pressure when they are open. 

11. Apparatus for saturating sheet ma 
terial, comprising a closed saturating cham 
ber, having means for the entrance and exit 
of the sheet of material therethrough 
mechanism for automatically closing said 

9) 

means, means for automatically feeding said 
sheet through said chamber, and take-up 
mechanism to take up and let out the sheet - 

e whereby successive lengths of said sheet 
periodically come to a state of rest in said 
chamber. r 

12. Apparatus for saturating sheet ma 
terial, comprising a tank for containing the 

O 

saturating compound, a chamber in said tank 
adapted to contain said compound, means for 
guiding said sheet through the compound 
contained in said tank outside of said cham 
ber and the compound contained in said 
chamber, and means for increasing the in 
ternal pressure in said chamber. 

13. An apparatus for saturating sheet ma 
terial, comprising a tank for containing sat 
urating compound, a chamber in said tank 
also adapted to contain said compound, 
means for guiding the sheet through the com 
pound contained in said tank outside of said 
chamber and the compound contained in 
said chamber means for subjecting the com 
pound in said chamber to pressure different 
from the compound in said tank, and means 
for elevating said guiding means for facili 
tating the threading of the sheet through 
said guiding means. - 

14. Apparatus for saturating sheet ma 
terial, comprising a tank for containing the 
Saturating compound, a chamber in said tank 
adapted to contain said compound and hav 
ing a removable upper section, guiding means 
for the sheet connected to said section, and 
mechanism for elevating said section and 
said guiding means above the level of the 
compound in said tank. 

15. An apparatus for saturating sheet ma 
terial, comprising a tank for containing sat 
urating compound, a chamber in said tank 
also adapted to contain said compound, 
means for guiding the sheet through the 
compound contained in said tank outside of 
said chamber and the compound contained in 
said chamber, and means for subjecting the 
compound in said chamber to pressure dif 
ferent from the compound in said tank. 

16. An apparatus for saturating fibrous 
material, comprising archamber adapted to 
contain molten asphalt, means on both sides 
of said chamber for feeding a sheet contin 
uously, and take-up mechanism located be 
tween said feeding means and said chamber 
for operating on said sheet whereby an inter 
mittent or periodic feeding of said sheet 
through said chamber is effected. 

17. An apparatus for saturating fibrous 
material, comprising a chamber adapted to 
contain molten asphalt, means on both sides 
of said chamber for feeding a sheet contin 
uously, take-up mechanism located between 
said feeding means and said chamber for 
operating on said sheet whereby, an inter 
mittent or periodic feeding of said sheet 
through said chamber is effected, and means 
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for varying the internal pressure in said 
chamber. 

18. An apparatus for saturating sheet ma 
terial, comprising a tank adapted to contain 
a molten bituminous compound, a pressure 
chamber in said tank, means for guiding a 
sheet of felt through said tank and chamber, a 
superheating tank adapted to contain Said 
compound, and means for effecting a cyclic 
circulation of said compound through Said 
tank and superheating tank. 

20 
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19. An apparatus for saturating sheet ma 
terial, comprising a tank adapted to contain 
a molten bituminous compound, a pressure 
chamber in said tank through which a sheet 
of fibrous material may be passed after pass 
ing through the compound in said tank, 
means for effecting a continuous feed of the 
sheet entering and lying the tank, and 
take-up mechanism for effecting an inter 
mittent or periodic feed of the sheet through 
said chamber. 

20. An apparatus for saturating sheet mas 
terial, comprising means for coating said 
sheet material progressively with a bitumi 
nous compound, and means for subjecting 
successive portions of said coated sheet to 
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increased and diminished pressure greater 
and less than atmospheric in alternation. 

21. An apparatus for saturating sheet 
material, comprising a saturating chamber 
having provisions for the passage of succes 
sive portions of the sheet therethrough, a 
pressure tank, a vacuum tank, and means 
for connecting said last mentioned tanks al 
ternately with said saturating chamber. 

22. An apparatus for saturating sheetma 
terial, comprising a saturating chamber hav 
ing provisions for the passage of successive 
portions of the sheet therethrough, an air 
pressure tank, a vacuum tank, a pipe in Said 
chamber having its open end above the level of the saturating compound therein, and 
means for automatically connecting said 
tanks alternately with said chamber where 
by the sheet in passing through said cham 
ber is subjected to pressure and vacuum al 
ternately. 

23. An apparatus for saturating sheet ma 
terial, comprising a saturating chamber hav 
ing provisions for the passage of successive 
portions of the sheet therethrough, an air 
pressure tank, a vacuum tank, a pipe in said 
chamber having its open end above the level 
of the saturating compound therein, means 
for automatically connecting said tanks al 
ternately with said chamber whereby the 
sheet in passing through said chamber is sub 
jected to pressure and vacuum alternately, 
and means for intermittently feeding suc 
cessive lengths of the sheet into said 
chamber. 

24. An apparatus for saturating sheet ma 
terial, comprising continuously operated 
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sheet-feeding rolls, a pressure-saturating 
chamber, and means operating in timed re 
lation to said rolls for automatically in 
creasing and diminishing the pressure in 
said chamber. 

25. An apparatus for Saturating sheet 
material, comprising continuously operated 
sheet-feeding rolls, a pressure-saturating 
chamber, means operating in timed relation 
to said rolls for automatically increasing 
and diminishing the pressure in said cham 
ber, and mechanism also operating in timed 
relation to said rolls for intermittently feed 
ing successive lengths of said sheet into said 
chamber and permitting the same to come 
to a state of rest therein. 

26. An apparatus for saturating sheet 
material, comprising a pressure saturating 
chamber adapted to contain a saturating 
compound and having a throat for the pas 
sage of the sheet material closable against 
said material, means for feeding the sheet 
through said throat when the throat is open, 
and means for effecting a high pressure in 
said chamber when the throat is closed. 

27. An apparatus for Saturating sheet 
material, comprising a pressure Saturating 
chamber adapted to contain a Saturating 
compound and having a throat for the pas 
sage of the sheet material closable against 
said material, means for periodically open 
ing and closing said throat, means for effect 
ing a high pressure in said chamber when 
said throat is closed, and means for feeding 
the sheet through said throat when said 
throat is open. 

28. A method of saturating fibrous sheet 
material of indeterminate length, which com 
prises passing successive lengths of a sheet 
into a bath of saturating compound and 
bringing the same periodically to a state of 
rest therein, varying the pressure on said 
bath to saturate said lengths in succession, 
and continuously moving the remainder of 
the sheet. 

29. A method of saturating fibrous sheet 
material of indeterminate length, compris 
ing passing such sheet into complete surface 
contact with molten asphalt, then subjecting 
such sheet to a vacuum, and then bringing 
such sheet into complete surface contact 
with molten asphalt. 

30. A method of saturating fibrous sheet 
material of indeterminate length, compris 
ing passing such sheet into complete surface 
contact with molten asphalt, then subject 
ing such sheet to a vacuum, and then bring 
ing such sheet into complete surface contact 
with nolten asphalt under pressure. 

31. Apparatus for saturating fibrous sheet 
material, which comprises means for feed 
ing an indeterminate length of said sheet 
material continuously in one direction, and 
means for intermittently feeding successive 
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lengths thereof through a saturating com 
pound under pressure in all directions above 
atmospheric and that due to the hydrostatic 
head of the saturant. . 

32. An apparatus of the class described, 
comprising, in combination, means for sub 
E. sheet material of indeterminate 
ength to surface contact with bituminous compound, and means for subjecting succes 
sive portions of said sheet so subjected alter 
nately to pressure lower and higher than at 
mospheric while said portions are in contact 
with the compound, all adapted for con 
tinuous operation. 

33. An apparatus for saturating fibrous 
material, comprising a saturating tank, a 
chamber in communication with said tank, 
said tank and chamber being adapted to con 
tain saturant, means for subjecting the sat 
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urant in said chamber to a different pressure 
than the saturant in said tank, a restricted 
throatin said chamber normally below the 
level of the saturant and through which said 
sheet material passes, guides for s 
said sheet material through the saturant in 
said chamber, and means actuable to so dis 
pose the several parts of the apparatus that 
said material may be threaded therethrough 

- entirely above the level of the saturant. 
3. 34. The method of saturating fibrous sheet 

material of indeterminate length, which 
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comprises periodically feeding successive 
lengths of the sheet into contact with the 
liquid Saturating, compound, and between the feeding periods subjecting the compound 
and the length of the sheet material in con 
tact therewith to pressure greater than at 
mospheric and the hydrostatic pressure of 
said compound to force said compound into 
said sheet material. 

35. Steps in the continuous manufacture 
of saturated roofing felt, which comprise 
supplying a sheet of raw felt of indetermi 
nate length in a substantially continuous 
manner, clamping and periodically enclos 
ing successive portions of said sheet in a 
body of saturating compound, and subjecting 
the body of compound to pressure different 
from atmospheric while the sheet portions 
are held clamped. 

36. Steps in the continuous manufacture 
of saturated roofing felt, which comprise 
supplying a sheet of raw felt of indetermi 
nate length in a substantially continuous 
manner, clamping and periodically enclos 
ing successive portions of said sheet in a 
body of saturating compound, and subject 
ing the body of compound to pressure great 
er than atmospheric while the sheet portions 
are held clamped. . 

37. Steps in the continuous manufacture 
of saturated roofing felt, which comprise 
supplying a sheet of raw felt of indetermi 
nate length in a substantially continuous 

manner, clamping and periodically enclos 
ing successive portions of said sheet in a 
body of saturating compound and subjecting 
the body of compound to pressure alter 
nately less and greater than atmospheric 
while the sheet portions are held clamped. 

: 38. A method of saturating fibrous sheet 
material of indeterminate lengths, which 
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comprises continuously feeding said sheet 
into a liquid bituminois compound, subject 
ing both faces/of said sheet to surface con 
tact with bituminous compound, exposing 
successive portions of said sheet so subject 
ed alternately to a vacuum and to pressure in excess of atmospheric, and feeding said 
sheet continuously out of said bituminous compound. 
s39. A method of saturating fibrous sheet 

Amaterial of indeterminate lengths, which 
comprises feeding said sheet continuously 
into a liquidbituminous compound, there 
by subjecting said sheet to surface contact 
with said compound at atmospleric plus 
the hydrostatic pressure of the compound, 
intermittently subjecting successive portions 
of said sheet in the presence of a bitumi 
nous saturating compound to heat and fluid 
pressure greater than the atmospheric plus 
hydrostatic pressure, and continuously feed 
ing said sheet out from the compound. 

40. A method of saturating fibrous sheet 
material, which comprises passing succes 
sive predetermined lengths of said material 
into a liquid saturating compound, and sub 
jecting the compound acting on the succes 
sive lengths to different pressures of which 
one is greater and another is less than atmos 
pheric. 

41. Apparatus for saturating fibrous 
sheet material, which comprises means for 
subjecting said sheet to surface contact with 
saturating compound at atmospheric pres 
sure, and means for passing said sheet 
through Saturating compound under a pres 
sure greater than atmospheric and the hy 
drostatic pressure of the saturating material 
in a continuous operation. 

42. An apparatus for saturating sheet ma 
terial, comprising a saturating chamber 
adapted to contain a liquid saturating com 
pound, means for periodically decreasing 
and increasing pressure on the compound in 
said chamber, and means for feeding sheet 
material of indeterminate length through 
the compound in said chamber whereby said 
sheet is saturated with said compound. 

43. An apparatus for saturating sheet 
material, comprising a tank and a chamber 
both inted to contain a liquid saturating 
compound, means for increasing the pres 
sure on the saturant in said chamber above 
atmospheric, and means for feeding succes 
sive lengths of a continuous strip of sheet 
material through the saturant in said tank, 
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then through the saturant in said chamber, 
and then through the saturant in said tank 
the saturant in said tank being subjected to 
atmospheric pressure. 

44. An apparatus for saturating sheet ma 
terial, comprising means for subjecting the 
material to surface contact with Saturating 
compound, a chamber for containing satu 
rant, means for assing the material after 
its initial contact with the saturant into the 
chamber, and means for varying the pres 
sure on the saturant in said chamber. 

45. An apparatus for saturating fibrous 
material, comprising a tank, a chamber, said 
tank and chamber being adapted to contain 
saturant, and means for subjecting saturant 
in said chamber to a different pressure from 
the saturant in said tank, said tank and 
chamber being in communication below the 
level of saturant therein, and means for 
leading the fibrous material through the 
saturant in said tank into said chamber and 
out from said chamber into said tank, all 
below the level of saturant therein. 

46. The method of saturating fibrous 
sheet material with a saturant solid at at 
mospheric temperatures, which comprises 
passing said sheet material into hot melted 
saturant under atmospheric pressure to coat 
the surface thereof and heat the material, 
and then into hot melted Saturant under 
greater than, less than and then greater than 
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atmospheric pressure to force the saturant 
into the voids of the material and to per 
mit the air and moisture in these voids to 
escape. 

47. An apparatus for saturating fibrous 
material which comprises means for contin 
uously feeding spaced portions of the mate 
rial, means for intermittently feeding an in 
termediate portion of the material, and 
means for saturating said intermediate por 
tion while it is stationary. 

48. An apparatus for saturating fibrous 
material which comprises means for contin 
uously feeding spaced portions of the ma 
terial, means for intermittently feeding 
an intermediate portion of the material and 
taking up, letting out and supporting the 
material between said intermediate and 
spaced portions, and means for saturating 
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said intermediate portion while it is sta, 
tionary. 

49. Apparatus for treating fibrous mate 
rial in web form in a continuous manner, 
which comprises means for continuously 
feeding and partially saturating the web, 
and means for intermittently feeding an in 
termediate portion of said web, combined 
with means for further saturating the in 
termediate portion while it is stationary. 

In testimony whereof I have affixed my 
signature. 

ROBERT T. JOHNSTON. 
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