
Jan. 5, 1954 FERSWANR 2,665,122 HYDRAULIC POWER MEANS AND SEAL 
FOR PRESSURE WESSEL AGITATORS 

Filed June ill, 1952 

43 

3. 
A3. 3 ra 

3 Ze- s 
23 % 
22-3. 
26-2 AS 

a Né% 265 

W3 
yO 

N 

S 

N 

Z 

INVENTOR, 
Azzes? A. /vow/o. 77a 
BY 

1%-4, 22-23242-27 4-2-4- 
- 477OA/WAYS 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Patented Jan. 5, 1954 2,665,122 

UNITED STATES PATENT of FICE 
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(CI. 259-108) - 2 Claims. 

1 
An object of the present invention is to provide 

improved hydraulic power means and sealing 
means for pressure vessel agitator shafts. 
One of the objects of the present invention is 

to provide an efficient driving and sealing means 
for an agitator shaft in a pressure reaction ves 
sel so arranged that no part of the shaft ever ex 
tends in the atmosphere. 

Another object of the present invention is to 
provide in combination, a pressure reaction ves 
sel containing liquid and subject to a predeter 
mined pressure, a rotatable shaft in the vessel 
and projecting through the wall thereof, a self 
contained motor for rotating the shaft and con 
nected to the shaft spaced from the wall of the 
pressure vessel, this motor running in hydraulic 
oil or other hydraulic fluid, together with sealing 
means embracing the shaft where it passes 
through the wall of the pressure vessel, an en 
closed chamber surrounding the agitator shaft 
and sealing means, with a seal between the cham 
ber and the motor housing together with means 
maintaining a pressure liquid in the chamber at 
a pressure above the predetermined pressure in 
the agitator vessel. In this way any leakage from 
the chamber along the shaft toward the vessel 
will be into the vessel and any leakage from the 
chamber along the shaft in the opposite direction 
will be into the motor housing. 
Another object of the present invention is to 

provide in the combination of the preceding para 
graph, a single hydraulic system providing hy 
draulic liquid under pressure which is connected 
to the sealing chamber through pressure regulat 
ing means maintaining a substantially constant 
pressure in the chamber at all times higher than 
the predetermined pressure in the agitator, and 
so arranged that any leakage is always back into 
the hydraulic system. 
A further object of the present invention is to 

provide a self-contained motor of the hydraulic 
type having a shaft aligned with the agitator 
vessel shaft and a single hydraulic system for 
operating the motor and for providing a pressure 
liquid seal along the agitator shaft. In such a 
combination the agitator driving shaft termi 
nates at one end inside of the agitator vessel and 
at the other end terminates inside of the hy 
draulic system so that no leakage can ever occur 
to atmosphere. 
Other objects and advantages of my invention 

will be apparent from the accompanying draw 
ings and description and the essential features 
thereof will be set forth in the appended claims. 
The drawing shows somewhat diagrammati 
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2 
cally an hydraulic system embodying my inven 
tion with parts of the sealing means broken away 
in central sectional view to more clearly show the 
construction. 

In operating chemical reaction vessels wherein 
liquids are treated under developing pressure, it 
is sometimes undesirable, and other times dan 
gerous, to have liquid leak outwardly from the 
reaction vessel along the agitator shaft which ex 
tends into the Wessel. It is an object of the pres 
ent invention to prevent such leakage along the 
agitator shaft. Difficulty has been found in the 
past in drives for such pressure vessel agitators 
where they exert a side thrust on the agitating 
shaft rendering it difficult to maintain a good seal 
to prevent leakage along the shaft out of the ves 
sel. My invention is well adapted to solve this 
problem also. 
One form of my invention is illustrated in the 

drawing wherein a reaction vessel is shown at ?o 
having a shaft if passing through the upper wall 
of the reaction vessel to the interior thereof for 
operating an agitator or the like. Immediately 
above the top wall of the reaction vessel O I pro 

5 vide a pressure hydraulic seal. 2 and above this 
is mounted a self-contained driving motor 3, 
The seal 2 comprises a base plate 4 sur 

mounted by a tubular body 5, the interior of 
which provides a chamber surrounding the shaft 
in which liquid under pressure is provided for 
Sealing purposes. The body 5 is provided with 
a bottom flange 6 and a top flange . Boits 8 
pass through flange 6 and base member 4 into 
the top wall of the reaction vessel fo so as to hold 
the parts assembled. A carbon sealing ring 9 
of known construction tightly embraces shaft if 
almost immediately above the top wall of the re 
action vessel , there being just enough clear 
ance to permit rotation of shaft in the carbon 
ring 9. The external diameter of the carbon 
ring is just sufficient for a press fit into a recess 
f4a in the base member 4. Immediately above 
the carbon ring is a sealing collar 26 which is 
cup-shape opening upwardly and which holds 
two annular sealing rings 2 of compressible seal 
ing material. A packing gland 22 presses the 
sealing rings 2 inside of the cup-shape member 
2 so as to tightly hug the shaft ff. A compres 
sion ring 23 is secured to shaft by means of a 
plurality of set screws 24. A plurality of short 
helical Springs 25 are seated in recesses in ring 
23 and press downwardly against the packing 
gland 22. Each of these springs surrounds a 
guide pin 26 which seats in ring 23 and gland 
22 so that parts 23, 22 and 20 turn with shaft . 
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The lower face of the member 20 is hardened 
where it rubs against the carbon ring 9. This 
provides a very effective sealing means between 
the pressure reaction vessel 0 and the Sealing 
chamber 2. 
Means is provided in the sealing chamber Con 

struction to support the shaft by means of two 
bearings 27 spaced apart along the shaft So as 
to support it firmly against lateral movement. 
Each of these bearings fits on one side against 
a shoulder 28 in member 5 and is held on the 
opposite side by means of a Snap ring 29 Seating 
in the member 5. 

It is commonly the practice to provide shaft 
extending into the atmosphere and there pro 
vided with a drive means extending laterally to 
some driving mechanism. This causes a Side 
thrust on shaft which is disadvantageous to 
the seal where the shaft passes through the 
wall of the reaction vessel 9 and SOmetimes. 
causes the carbon ring 9 to lift out of place. I 
avoid this objectionable arrangement by provid 
ing a self-contained motor 3 having a driving 
shaft 30 which is either integral with or at least 
aligned with the shaft . In the present instance 
I have shown the two shafts in alignment and 
connected together for uniform rotation by a coul 
pling 3. In this way, I provide torque Without 
side thrust in the driving motor 3. To co:Yiplete 
the effective sealing of shaft against leakage 
therealong, in an upward direction, I prefer to 
use a self-contained motor running in hydraulic 
oil or other hydraulic fluid. Specifically, I have 
shown motor 3 as a positive displacement hy 
draulic motor of the type specifically shown in 
Fig. i. of United States Patent No. 2,430,069, 
granted August 23, 1949, to Fred J. Wright. The 
housing of motor 3 has a bottom flange 3d which 
is secured by means of bolts 34 to flange fl of the 
member 5. The seal 35 seals shaft 30 between 
chamber 36 and the interior of the housing for 
motor 3. This seal 35 is the sole dividing ineans 
between the hollow of motor housing 3 and 
chamber 36. 
Means is provided for supplying hydraulic 

pressure fluid to chamber 36 for Sealing purposes 
and through conduit 32 to drive motor 3. Pref 
erably, but not necessarily, I use a single hydraulic 
system for this purpose. A reservoir 3 is Sup 
plied with hydraulic fluid which is moved by 
means of pump 38 through line 39 and control 
valve 4A to line 32 leading to motor 3. The dis 
charge from motor 33 passes through a rotameter 
4 which is a device for measuring the fioW 
through line 33 and line 42 back to the reservoir 
37. The pressure and temperature of this hy 
draulic fluid are held substantially constant and, 
therefore, the viscosity is substantially constant. 
Therefore, the rate of flow through the positive 
displacement motor f3 can be translated into 
revolutions per minute of shafts 30 and and 
the calibration scale on the rotameter 4 can be 
read directly in revolutions per minute. In One 
form of my invention, a flow of 0.42 gallons of oil 
per minute is equivalent to 100 R. P. M. of the 
hydraulic motor f3, and tests show that this motor 
Would deliver about 2 H. P. at 1500 R. P. M. When 
the oil pressure is 600 pounds per square inch. I 
prefer to use an oil having a viscosity of about 225 
seconds on a Saybolt Universal viscOSimeter at 
the temperature of the hydraulic System which is 
preferably held not greatly differing from the 
temperature within the reaction vessel C. Quite 
commonly a lubricating oil of this viscosity is 
used. Some oil will leak by the pistons and rotor 
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4. 
of the hydraulic motor 3. A drain line 43 con 
ducts this leakage back through a by-pass in the 
rotameter 4 to the line 42. This leakage oil has 
no effect On the movements of the rotameter 4 
and does not effect the R. P. M. registered there. 
Another connection from line 39 leads through 

a pressure regulating valve 44 and line 45, 
through a control valve 46 to the lower end of 
chamber 36. The discharge from chamber 36 is 
through line 4 and relief valve 48 to rotameter 
49 and thence through line 50 back to line 42 for 
return to the reservoir 3. The flow through the 
Sealing chamber 36 may be regulated by valve 46 
and in one form of my invention is adjusted to 
about 48 of a gallon per minute. To insure that 
no leakage Will occur from the reaction vessel O 
OutWardly along shaft f, the pressure in cham 
ber 36 is constantly held at pressure greater than 
that in the reaction vessel G. In one form of my 
invention, the regulating valve 44 is set to hold a 
constant pressure in line 45 approximately 75 
pounds per Square inch higher than the highest 
pressure expected in the vessel 0. The relief 
valve 48 is then set for 25 to 50 pounds higher 
than the pressure in vessel 8 so as to constantly 
hold a pressure in chamber 36 greater than the 
preSSure inside of vessel 2. 

Since valve 44 is a regulating valve and opens 
Only to permit flow in the direction of the arrows 
When the preSSure in line 45 is less than that in 
line 39; and Since valve 40 is a relief valve and 
opens to permit flow in the direction of the arrow 
only when the pressure in line 4 is above a pre 
determined minimum, valves 44 and 48 serve to 
hold liquid under pressure in sealing chamber 2 
if for any reason the pressure should fail in the 
System 37-38-39. 

In One form of my invention the pump 38 de 
liverS hydraulic fluid at a pressure of about 600 
pounds per Square inch through line 33, valve 40 
and line 32 for the operation of motor 3. By 
regulating valve 40, the speed of motor 3 may 
be controlled. Excess oil moving through the 
pump 38 mayflow through line 5 and relief valve 
52 back into reservoir 37. 

In cases Where even small quantities of oil used 
in Sealing chamber 36 might have a deleterious 
effect on the chemical reaction of the charge in 
the vessel C, the sealing chamber 36 may be pro 
Vided with a separate pressure liquid supply sys 
ten using Silicone oil or grease, a medicinal grade 
of White oil, Specially refined petrolatum, or any 
other lubricant which is chemically inert. 

It Will be noted that any leakage from the pres 
Sure Sealing chamber 36 toward the reaction 
vessel will in any case be very slight and no dele 
terious chemical can escape from the reaction 
vessel. The seal 35 creates barrier against free 
flow between chamber 36 and the interior of the 
motor f3. However, if any leakage does occur in 
this direction along shaft 30 upwardly, such leak 
age returns to the hydraulic system and cannot 
escape into the room. 

Prior constructions known to me have utilized 
an agitator drive shaft such as that shown in 
United States Patent No. 2,398.944, granted April 
23, 1946, to George E. Kopetz. This Kopetz con 
struction provides a sealing chamber somewhat, 
similar to my sealing chamber 28 for preventing 
leakage from the reaction vessel outwardly along 
shaft fl. However, the Kopetz shaft extends into 
atmosphere and any leakage from chamber 26 
Will cause a messy or even dangerous condition. 
In contrast to this, it will be noted that my drive 
shaft , 30 ends within the hydraulic system itself 
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and no leakage outside to atmosphere is possible. 
What I claim is: 
1. In combination, a pressure reaction vessel 

containing liquid and subject to a predetermined 
pressure, a rotatable shaft in said vessel and pro 
jecting through the Wall thereof, a Self-contained 
motor for rotating said shaft and connected to 
Said shaft spaced from said wall, said motor being 
a hydraulic motor having a shaft aligned with 
said first-named shaft, Sealing means embracing 
said shaft where it passes through said wall, and 
an enclosed chamber Surrounding said shaft and 
sealing means, a seal between said chamber and 
said motor and providing the only dividing means 
between them, an hydraulic System including a 
source of hydraulic pressure fluid connected with 
said motor for Operating it, and means connecting 
said hydraulic pressure fluid in said chamber, 
Said last named means providing means main 
taining pressure in said chamber above said pre 
determined pressure, whereby said shaft termi 
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nates at one end inside of said vessel and at the 
other end inside of said hydraulic system. 

2. The combination of claim 1 including valves 
in Said hydraulic System isolating Said chamber 
from the rest of said system when pressure in 
the rest Of Said System falls below Said predeter 
mined pressure, whereby if said system falls below 
said predetermined pressure or if said hydraulic 
motor fails to maintain rotation of Said shaft in 
said reaction vessel, the pressure liquid in said 
chamber maintains a seal there. 

ERNEST E. ROWLAND. 
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