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TANK-LOADING AND DE-AERATION OF 

VISCOUS MATERIALS 
Jack R. Piper, Mount Prospect, 11]., assignor, by mesne 

assignments, to lnterna?onal Telephone and Telegraph 
Corporation, New York, N.Y., a’ corporation of 
Maryland ’ 

Filed Mar. 22, 1962, Ser. No. 181,694 
6 Claims. (Cl. 55-194) 

This invention relates to the loading of relatively 
viscous ?owable material into tanks and the de-aeration 
of the viscous material in the course of such loading. 

In the production of caulking, sealing and like mate-} 
rials from resins or synthetic rubber materials, it is cus 
tomary to supply the components of the ?nal material 
as a base material that is relatively viscous and as an 
accelerator material that may be of rather low viscosity, 
and these components are fed in predetermined propor 
tions and at a continuous rate to a blending head where 
the two components of the material are mixed or blended 
together so that the resulting mixture will set up into a 
sealant or caulking material having the desired resiliency. 
The ultimate characteristics of the blended mixture 

depend of course upon the nature of the two components 
and the proportions in which these components are blend 
ed, and it is common practice therefore to feed the two 
components by means of positive displacement metering 
pumps so as to provide the desired ratio of mixture. In 
such proportioning of the components of the mixture it 
is essential that entrapped air be removed from the com 
ponents, and particularly from the viscous base material, 
and in commercial blending apparatus provision is made 
for loading the base material under vacuum conditions 
so as to remove entrapped air as the base component is 
loaded into the supply tank. This apparatus as hereto 
fore used introduces the base component into the top of 
the supply tank while vacuum is applied to the tank, 
and as to most base materials that are encountered, this 
system of vacuum loading removes entrapped air from 
the base material to an extent that is found to be satis 
factory. However, certain base materials that are used 
in producing sealant mixtures have been found to be of 
such kinematic viscosity that voids or air bubbles often 
cannot be removed by the vacuum loading systems here 
tofore used. In view of the foregoing it is the primary 
object of the present invention to provide an improved 
system for vacuum loading materials into the supply 
tanks from which such material is to be subsequently 
withdrawn during the metering and blending of the com 
ponents of the mixture, and an object related to the fore 
going is to provide apparatus of a simple and eifective 
character whereby the vacuum loading of viscous ma 
terials may be rendered effective With base materials that 
have an extremely high kinematic viscosity. 

Other and further objects of the present invention will 
be apparent from the following description and claims, 
and are illustrated in the accompanying drawings, which, 
by way of illustration, show a preferred embodiment of 
the present invention and the principles thereof, and what 
is now considered to be the best mode in which to apply 
these principles. Other embodiments of the invention 
embodying the same or equivalent principles may be 
used and structural changes may be made as desired by 
those skilled in the art without departing from the in 
vention. 

In the drawings: 
FIG. 1 is a vertical sectional view illustrating vacuum 

loading and de-aeration apparatus embodying features 
of the invention; 

FIG. 1A is a fragmentary view showing the upper' end 
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of the loading tube of the apparatus in a closed relation 
ship. 

FIG. 2 is a view similar to FIG, 1 and showing the 
parts of the apparatus in a ditferent relationship; and 
FIG. 3 is a horizontal sectional view taken substantially 

along the line 3——3 of FIG. 1. 
For purposes of disclosure the invention is herein illus 

trated as embodied in a blending system wherein an ac 
celerator component is contained in a supply tank 10, 
a base compound is contained within a supply tank 11, 
and these components are fed respectively and in pre 
determined proportion by positive displacement metering 
pumps MP-l and MP-2 to a rotary blending head 12 
where the two components are mixed or blended with 
each other and the blended product is thereafter dis 
charged from a blender outlet 14. 
Under and in accordance with the present invention 

the loading of base material B in the tank 11 is accom 
plished in a novel manner such that the base material 
B is effectually de-aerated and the voids removed even 
though it is of extremely high kinematic viscosity. This 
is accomplished in a broad sense by ?owing the base 
material B into the tank 11 while maintaining the tank 
11 under vacuum, and then when after the desired quan 
tity of material has been introduced, the vacuum is main 
tained while downward pressure is mechanically applied 
to the upper surface of the material B. The combined 
action of the vacuum and the downward pressure serves 
to eliminate air bubbles and voids that may have been 
formed by the material B not ?owing together as the 
material drops into the tank. 

In enabling this novel de-aeration and void elimination 
procedure to be carried out, the present invention provides 
a de-aeration head assembly H that is mounted on and 
forms the upper part of the tank 11. 
The supply tank 11 is generally cylindrical in form 

and has a side wall 15. At its lower end the side wall 15 
has a cross wall 16, and a side outlet pipe 17 is associated 
with a bai?e structure 18 so that base material may be 
withdrawn from the tank 11 through the outlet 17 and 
may pass through a connecting line 19 to the metering 
pump MP-2. At its upper end, the side wall 15 has an 
outward annular ?ange 21} with concentric annular groove 
21 in its upper face within which a resilient sealing ring 
22 is positioned. The side wall 15 has a plurality of 
pivoted anchoring bolts 23 thereon, and these anchoring 
bolts 23 are provided with wing nuts 24 at their upper 
ends so that the loading and de-aeration head H may be 
secured in position on the top of tank 11 as well be ex 
plained. 
The loading and de-aeration head H includes a cy 

lindrical wall 26 of substantially the same diameter as 
the wall 15 and at the lower end of the wall 26 a ?ange 
27 is secured as by welding at W. The ?ange 27 has slots 
28 formed radially therein to receive the clamping bolts 
23, and the wing nuts 24 may thus be used to clamp the 
?ange 27 downwardly on the ?ange 20 and in a sealed 
relationship with respect to the sealing ring 22. 
At its upper end the wall 26 has an outward ?ange 29 

?xed thereto as by welding by W-I, and the ?ange 29 has 
a top plate 30 ?xed in position thereon as by a plurality 
of capscrews 31. The lower face of the top plate 30 is 
annularly grooved to receive resilient sealing means such 
as a ring 32 so that when the plate 30 is secured in posi 
tion by the cap screws 31, the plate 30 is in sealed rela 
tionship with respect to ?ange 29. 
The top plate 30 serves as a mounting for a vertically 

movable follower or piston 35 that is movable axially 
within the head H for purposes that will be described. 
The piston 35 is formed from a disc 35D with an upward 
ly extending skirt 36 ?xed as by welding to the outer 
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edge of the disc 35D. The arrangement is such that a 
slight space is provided between the skirt 36 and the in 
ternal surface of the wall 26. The follower or piston 35 
is carried in a separable relation on the lower end of the 
piston rod 37, and this piston rod 37 extends slidably 
through a guide bushing 33 that is centrally mounted in 
?xed position in the top plate 30. Sealing rings 39 are 
recessed into the central bore of the bushing 33 to of 
fectually seal the piston rod 37 with respect to the bush 
ing 38 and yet allow vertical movement of the piston rod. 
The upper portion of the piston rod 37 has a transverse 
handle 40 secured thereon in an adjustable relation as by 
a set screw 41 so that the handle (‘all may be used in mov 
ing the piston 35 upwardly and downwardly as will be 
described. A friction lock 42 is provided on the piston 
rod 37 so that the lock may rest on the top of the plate 
30 to thereby hold the piston 35 in its upper position 31. 
The separable connection between the piston 35 and 

the rod 37 is provided by a disc 37D secured as by thread 
ing on the lower end of the rod 37, and this disc has a 
plurality of edge notches 37N which match an equal num 
ber of Z-brackets 35B secured to the piston 35. By rotat 
ing the rod 37, the notches 37N may be aligned with the 
upper inwardly projecting arms of the brackets 353. 
Thus the rod 37 may be attached to the piston 35 for lift 
ing the same, or may be released therefrom so that the 
rod 37 may be lifted while leaving the piston 35 in place 
on top of the base material B, as will be described. 
On one side of the wall 26, and near the lower end 

portions thereof, a relatively long and heavy cylindrical 
hub 45 is extended through the wall 26 so as to be flush 
with the inner surface thereof, and this hub 45 is se 
cured into position as by welding at W—2. The hub 45 
serves as a mounting for a horizontally positioned inlet 
tube 46 that extends through and is slidable in the central 
bore 453 of the hub 45. A pressure seal is provided be 
tween the hub 4-5 and the inlet pipe 46, and in the present 
instance this seal is afforded by a resilient sealing ring 
47 and a sealing nut 48 threaded into the outer end of 
the hub 45. 7 

At its inner end, the inlet pipe or tube 46 has an end 
cap 49 that is secured in place thereon as by set screws 
49S and when the inlet or pipe 46 is in the position shown 
in FIG. I, the inner end portion thereof extends for a 
substantial distance across the interior of the wall 26. 
The portion of the tube 46 that is then located within the 
wall 26 has a plurality of spaced openings 59 formed 
therein near the upper extremity of the pipe of tube/4d. 
Only one row of openings 45 is shown, but it is to be un 
derstood that a similar row of openings is provided in a 
similar relation in the opposite side of the pipe or tube 
45. The openings 50 are relatively small so that the por 
tions of material fed therefrom are of small cross section 
and thus the effectiveness of the vacuum is enhanced. 
The outer or left hand end of the inlet tube 46 has an 

elbow 52 ?xed thereon and a vertical inlet pipe 53 extends 
upwardly from the elbow 52. The upper end of the verti 
cal inlet pipe 53 is normally closed and sealed by a cap 
54 as shown in FIG. 1A of the drawings, this cap 54 
being removably held in place by pivoted securing bolts 
55 and wing nuts 55W. When the tank 11 is to be 
loaded, the cap 54 is removed, and a loading funnel 60 
is put in position on the upper end of the vertical load 
ing pipe 53, as shown in FIGS. 1 and 2. In this connec 
tion it is noted that the vertical loading pipe 53 has a 
?ange or collar 62 secured thereon at its upper end as by 
Welding, and in its outer circumferential surface, the 
?ange 62 has an “O” ring 63 mounted therein. The load 
ing funnel 60 has a cross plate 64 ?xed at its lower end 
and a downward annular ?ange MP on the plate 69 is 
arranged to move downwardly into position about the 
“O” ring 63 to provide an effective seal between the lower 
end of the loading funnel 6t} and the upper end of the 
vertical loading pipe 53. 

Within the upper, end of the vertical loading pipe 55 and 
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within the lower end of the funnel 6%), a pair of plates 65 
and 66 are ?xed so that when the funnel 6% is in posi 
tion, the plates 65 and 66 will be in face to face contact. 
The plates 65 and 66 have segmental openings 67 therein 
as shown in FIG. 3 so that by rotation of the loading 
funnel 6f), the upper end of the pipe 53 may be opened 
and closed with a valve-like action. 
For purposes that will appear hereinafter, the inlet tube 

46 is adapted to be shifted from the inner position as 
shown in FIG. 1 to the outer or withdrawn position 
shown in FIG. 2., and in this movement the tube 46 is slid 
able within the hub 45 and is maintained in a sealed re 
lationship by the sealing ring 47. Near its outer end 
the inlet tube 46 has a ring 65% ?xed by means such as a 
set screw 69S, and handles 7% projecting in opposite 
direction from the ring 69 may be grasped to move 
the inlet tube 46 either inwardly or outwardly. Means 
are provided for locking the inlet tube 45 in either its 
inner or outer position, and as shown in particular in 
FIGS. 1 and 2, the locking means constitutes a locking 
plunger 72 mounted in a radial position on the sleeve 
73. The sleeve 73 surrounds the hub 45, and is secured 
to the inlet tube 46 by means of a disc '74 that is 
welded within the outer end of the sleeve 73 so that the 
disc 74 supports the sleeve 73 in a ?xed relation on the 
tube 46. The disc 74 has a hub portion in which set 
screws 74S arermounted, and the set screws 74S serve 
to secure the disc 74 in position on the inlet tube 46. 
The locking plunger '72 is located on the sleeve 73 

near the right hand end thereof as viewed in FIG. 1, 
and this is accomplished by guide bracket 72B through 
which the plunger 72 extends in a radial direction. The 
inner end of the plunger 72 extends through the 
sleeve 73 and may project into a socket 80 formed in 
the hub 45 near the right hand end thereof. The socket 
8% is positioned so that it may be engaged when the sleeve 
73 and the tube 46 are in their right hand or inner po 
sition as shown in FIG. 1. The bracket 72B provides 
clearance space within which an expansive coil spring 
728 surrounds the plunger, and the spring 728 acts on 
a washer 72W ?xed to the plunger to urge the plunger 
72 towards its inner or locking position.' An operating 
head in the form of a ball 72H is ?xed on the outer edge 
of the plunger to simplify operation thereof. When the 
inlet tube 46 is to be withdrawn to its outer position, 
shown in FIG. 2, the plunger 72 may be positioned against 
the outer end of the hub 45 as shown in FIG. 2 so as to 
hold the inlet pipe 46 in its outer position. When the 
inlet tube 46 is withdrawn to the relationship shown in 
FIG. 2, the end cap '49 or the tube as is located within a 
counterbored recess 1453 so that the end cap 49 is 
located entirely outside of the wall 26. 
When the tank 11 is to be loaded, the cap 54, FIG. 

1A,, is removed from the vertical inlet pipe 53, and the 
loading funnel dit is put in position thereon as shown in 
FIG. 1. The horizontal inlet tube 46 is located in its 
innermost position, asshown in FIG. 1, so that ma 
terial ?owing from the funnel 60 through the pipe 53 
and the inlet tube 46 will be discharged in narrow streams 
in a generally upward and lateral direction through the 
holes 50, and may drop or flow downwardly toward the 
bottom of the tank 11. After the funnel 60 is put in 
place, it is rotated to the position shown in FIG. 2, where 
in the openings 67 in the plates 65 and 66 are out of 
alignment; This in effect seals the upper end of the inlet 
pipe 53. The material that is to be loaded into the 
tank 11 is then placed in the funnel 60, and vacuum 
is applied to the connection 43, FIG. 1, to subject the 
entire interior of the tank 11 and the associated head H 
to vacuum conditions. The funnel 50 is then rotated to 
the position shown in FIG. 1 so that the material may 
?ow downwardly through the aligned openings 67 and 
on through the pipe 53 and the tube 46 into the tank 11. 
As the material being loaded passes outwardly through 

the opening St) in the inlet pipe 46, the vacuum tends to 



remove air that may be entrapped in the material. How 
ever, where the base component material B is of relatively 
high kinematic viscosity, some air may be retained in 
a trapped condition within the material B, or the material 
may not ?ow together as the material gathers in the 
bottom of the tank, thus to form voids or air bubbles A 
within the material as this material accumulates within 
the bottom of the tank 11. 
Under the present invention, such voids or air bubbles 

A are removed after the tank 11 has been ?lled to the 
desired extent. This is accomplished by withdrawing 
the inlet tube 46 from the position shown in FIG. 1 to 
the position shown in FIG. 2, the inlet tube being locked 
in this withdrawn position by the locking plunger '72 

_ as indicated in FIG. 2. The funnel 60 is at this time ro 
tated to the position shown in FIG. 2, so that the open 
ings 67 are closed, and vacuum is maintained in the 
upper interior of the tank 11 through the connection 43. 
Then, while maintaining this vacuum condition within 
the tank 11, the lock 42 on the piston rod 37 is released 
and the plunger or piston 35 is moved downwardly into 
contact with the upper surface of the material B in the 
tank 11, as shown in FIG. 2. Such downward move 
ment of the piston or follower 35 is made possible be 
cause the inlet pipe 46 is at this time located in its 
withdrawn position of FIG. 2. The plunger 35 is then 
subjected to substantial downward force that is applied 
through the handle 40 and the piston rod 37 to apply 
mechanical pressure to the upper surface of the material 
B. This mechanical pressure cooperates with the action 
of the vacuum that is being applied, so the voids A are 
forced together in the material B. 

After the voids have been removed from the material 
B by the combined action of mechanical force and vacu 
um, the piston 35 is preferably left in place and the 
rod 37 and the disc 37D are Withdrawn to the upper 
position shown in full lines in FIG. 2, and the inlet tube 
46 is returned to its innermost position shown in FIG. 
1 of the drawings. The rod 37 is withdrawn by ?rst 
rotatively releasing the plate 37D from the brackets 35B, 
as hereinbefore described. Where the materialB has 
a high kinematic viscosity, the piston 35 serves to scrape 
the material from the walls 15 of the tank 11, it being 
noted that without this scraping action, the material may 
in some instances cling to the walls 15 to a depth of one 
inch or more. 

It might be pointed out that it is important when the 
inlet tube 46 is returned to its inner position that it be 
locked in this position by the plunger 72. This locking is 
important because during the subsequent feeding of the 
material B from the tank 11, the tank will be subjected to 
substantial air pressure applied through the connection 
43. After the tube 46 has been returned to its inner posi 
tion, the loading funnel 60 is removed and the sealing cap 
54 is replaced as shown in FIG. 1A, so that the required 
air pressure may thereafter be applied within the tank 11 
for feeding of the material B. 
From the foregoing description it will be apparent that 

the present invention enables materials of extremely high 
kinetic viscosity to be loaded within a supply tank, and 
effectually de-aerated. It will also be apparent that the 
present invention provides apparatus that is extremely 
simple in character and which makes it possible to load 
and de-aerate extremely viscous materials. 
Thus while a preferred embodiment of the invention 

has been illustrated and described, it is to be understood 
that changes and variations may be made by those skilled 
in the art without departing from the spirit and scope of 
the appending claims. 

I claim: 
1. A supply container for containing highly viscous 

flowable material comprising an upright tank having a 
top wall, a piston movable up and down in the tank and 
a piston rod extended slidably through said top wall for 
so moving the piston, means for releasably holding the 
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piston in an upper position near said top wall, a horizon 
tal inlet pipe mounted for limited sliding movement radi 
ally through an upper portion of the tank between an 
inner position wherein an inner portion of the inlet pipe 
is located beneath the piston and within the tank and an 
outer position wherein the inner end of the inlet pipe is 
out of the downward path of said piston, means for feed 
ing the material into said horizontal pipe and said tank, 
and means for applying vacuum to the upper portion of 
the tank communicating with the portion of the tank be 
neath the piston. 

2. A supply container for containing highly viscous 
flowable material comprising an upright tank having a 
top wall, a piston movable up and down in the tank and a 
piston rod extended slidably through said top wall for so 
moving the piston, means for releasably holding the pis 
ton in an upper position near said top wall, a horizontal 
inlet pipe mounted for limited sliding movement radially 
through an upper portion of the tank between an inner 
position wherein an inner portion of the inlet pipe is lo 
cated beneath the piston and within the tank and an outer 
position wherein the inner end of the inlet pipe is out of 
the downward path of said piston, said inlet pipe having 
its inner end closed and having discharge openings in 
upper surfaces thereof, means for introducing a viscous 
?owable material into said horizontal inlet pipe and 
through said opening into said tank, and means for apply 
ing vacuum to the upper portion of the tank communicat 
ing with the portion of the tank beneath the piston. 

3. A supply tank for containing viscous material, said 
tank comprising bottom and side walls, an outlet ?tting 
at the lower end of said tank through which material may 
be withdrawn from the tank, a de-aerating head secured 
on the upper end of said side walls and including exten 
sion side walls constituting an extension of the side walls 
of the tank, and a top wall on said extension walls, a pis 
ton rod slidable axially in sealed relation through said top 
wall, a piston on said rod within said extension walls, a 
horizontal inlet pipe slidable radially through an upper 
portion of the tank between an inner position relative to 
the center of said tank wherein an inner portion of said 
inlet pipe is located beneath the piston and within the 
tank and an outer position relative to the center of said 
tank wherein the inner end of said inlet pipe is out of the 
downward path of said piston, said inlet pipe having dis 
charge openings in an upper surface thereof, a vertical 
inlet pipe connected to the outer end of said horizontal 
pipe with respect to the center of said tank and for pass 
ing said viscous material into said horizontal pipe and 
thence into said tank through said openings, a funnel re 
movably positioned on the upper end of the vertical pipe 
for receiving said viscous material and passing it into said 
vertical inlet pipe, cooperating valve means in part on the 
funnel and in part on the vertical pipe for opening or 
closing the upper end of the vertical pipe, and means for 
locking said horizontal pipe in either its innermost or 
outermost position with respect to the tank and means for 
supplying vacuum communicating with the portion of the 
tank beneath the piston. 

4. A supply container for containing highly viscous 
flowable material comprising an upright tank having a top 
portion including a top wall, a piston loosely positioned 
in and movable up and down in the tank and a piston rod 
slidable through said top wall for so moving the piston, 
means for releasably holding the piston in an upper posi 
tion near said top wall, a horizontal inlet pipe slidable 
radially through an upper portion of the tank between an 
inner position wherein an inner portion of the inlet pipe is 
located beneath the piston and within the tank and an 
outer position wherein the inner end of the inlet pipe is 
out of the downward path of said piston, said inlet pipe 
having relatively small discharge openings formed in said 
inner portion hereof, means for feeding material into said 
inlet pipe and through said openings into said tank, and 
means for supplying vacuum to the upper portion of the 
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tank communicating with the portion of the tank beneath 
the piston. 

5. A supply container for containing a supply of highly 
viscous ?owable material comprising an upright tank hav 
ing a top portion including a top wall, a piston positioned 
in and movable up and down in the tank and a piston rod 
slidable through said top wall for, so moving the piston, 
means for releasably holding the piston rod in an upper 
position wherein the piston is located near said top wall, 
a horizontal inlet pipe slidable radially through an upper 
portion of the tank between an inner position wherein an 
inner portion of the inlet pipe is located beneath said 
upper position of the piston and within the tank and an 
outer position wherein the inner end of the inlet pipe is 
out of the downward path of said piston, said inlet pipe 
having relatively small discharge openings formed in said 
inner portion thereof, means for feeding material into said 
inlet pipe and through said openings into said tank, means 
for applying vacuum to the upper portion of the tank 
communicating with the portion of the tank beneath the 
piston, means for detachably connecting said piston rod 
to said piston so that said piston rod may be withdrawn 
upwardly while leaving the piston resting on the top of 
the material in the tank, and means for applying air pres 
sure to the upper portion of the tank to force said piston 
downwardly in the tank. 

6. A supply system for highly viscous ?owable mate 
rial comprising an upright tank having a top portion in 
cluding a top wall, a piston slidable up and down in the 
tank, a piston rod siidable through said top wall and 
having a rotatably detachable connection with the piston 
at the lower end of the rod, means for releasably holding 
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the piston rod in an upper position wherein the piston is 
supported near said top wall, a horizontal inlet pipe slid 
able radially through an upper portion of the tank be 
tween an inner position wherein an inner portion of the 
inlet pipe is located within the tank and beneath the upper 
position of the piston and an outer position wherein the 
inner end of the inlet pipe is out of the downward path 
of said piston, said inlet pipe having relatively small dis 
charge openings forrned in said inner portion thereof, 
means for feeding material into said inlet pipe and through 
said openings into said tank, means for applying vacuum 
to the upper portion of the tank communicating with the 
portion of the tank beneath the piston, said piston rod 
being adapted to be detached and withdrawn upwardly 
while leaving the piston restingion the top of the material 
in the tank, and means for applying air pressure to the 
upper portion of the tank to force said piston down 
wardly in the tank with a feeding and side scraping action 
on the material in the tank. 
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