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Our invention relates to rotary pumps and, 
more particularly, to a novel construction of a 
pump of this character which may be operated 
to pump fluids at extremely high pressures and 
temperatures. 
Although the invention has utility in various 

industries, it is particularly useful in the pump 
ing of extremely hot oil under high pressure from 
One stage of an oil refining process to another. 
It has been discovered that our pump gives un 
expectedly improved results over the use of recip 
rocating pumps in this capacity, effecting a con 
stancy of pressure which results in prolonged 
life of the refinery equipment, a better refining 
action, and the production of refined products of 
unexpectedly better characteristics. The inven 
tion will be particularly described with reference 
to a rotary pump for pumping hot oil, but it will 
be clear that the invention is not necessarily 
limited thereto. 

It is not uncommon for a pump of the type 
hereindisclosed to receive a fluid at a temperature 
of 750 F. and operate at a discharge pressure as 
high as 2300 lbs./sq. in. The pump herein-dis 
closed finds particular utility in pumping hot oil 
at a temperature from 500° F. to 850° F. and at 
a pressure of 500 to 2500 lbs./sq. in. Ordinary 
centrifugal pumps are entirely unsuited for such 
use and the problems encountered in the design 
of such a high-temperature high-pressure pump 
are not common with those present in the design 
of cold-fluid or low-temperature pumps. 
Pumps of the type herein-disclosed actually 

attain a dull cherry red color when viewed in the 
dark and operated at the temperatures for which 
they are designed. Under such extreme condi 
tions of heat, it is essential to provide a pump 
which maintains its alignment and sealing 
efficiency regardless of extreme temperature 
changes, and it is an object of the present inven 
tion to provide such a rotary pump. 
At the high temperatures to which this pump 

is subjected, the metal from which the pump is 
constructed must necessarily decrease in tensile 
and compressive strength. However, the problem 
cannot be solved by the simple expedient of in 
creasing the thickness of parts on conventional 
pumps. It is of paramount importance that the 
mass of the various elements of the pump should 
be so correlated with each other and with re 
spect to various portions thereof that expansion 
at all peripheral positions, for instance, will be 
substantially equal. It can be readily understood 
that uncompensated forces due to expansion Can 
be extremely large. If, for example, unequal 
peripheral expansion of the shell or insert struc 
ture of the rotary pump takes place, the resulting 
unequal forces will cause the heat-weakened 
metal to deform, with the rcsult that accurate 
alignment and maintenance of sealing effective 
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ness at different parts of the pump will be im 
possible. To that end, the invention is concerned 
with a structure in which expansion is so con 
trolled as to maintain alignment of the pump 
parts, maintain alignment between the pump and 
the prime mover, and maintain all sealing means 
in correct sealing engagement with their mating 
parts, whether such sealing means be around 
the shaft or between the stationary elements of 
the pump itself. 

Correlated expansion between the shell and the 
insert structure positioned therein is particu 
larly important with relation to the problem of 
sealing the internal structure with respect to the 
shell. In the preferred embodiment of the in 
vention we use a massive cylindrical shell with 
an inward-extending shoulder positioned between 
the inlet and outlet ports of the pump. Mating 
with this shoulder is an annular surface of one 
of the stationary pump inserts. If the shoulder 
is formed in a plane radial to the shaft, a prop 
er sealing action can only be maintained at this 
point by preventing deformation of this shoulder 
from its radial plane and preventing deformation 
of the mating annular surface from this plane. 
To this end, it is important to use a massive cy 
lindrical shell which is of substantially uniform 
thickness at all peripheral portions thereof. It is 
important, likewise, to apply the heat substantial 
ly uniformly to the interior of this shell. If one 
peripheral portion of the shellis heated more than 
another, or if one peripheral portion contains sub 
stantiallymore metal than another, the consequent 
difference in expansion between these peripheral 
portions will throw the annular shoulder out of 
its radial plane and may result in destructive 
stresses. Likewise, it is desirable that the sta 
tionary pump inserts forming the insert struc 
ture should be of such character as to maintain. 
the mating annular surface in a radial plane. 
Uniform peripheral expansion of the shell is more 
important than uniform peripheral expansion of 
the insert structure, particularly if resilient 
means is provided to compensate for the exceSS 
expansion of the insert structure. Thus, various 
types of insert structures can be used without 
departing from the spirit of the invention, though 
best results can only be obtained if all peripheral 
portions of the insert structure are of substan 
tially uniform mass or thickness and are equally 
heated by the hot fluid flowing therethrough. 

It is an object of the present invention to cor 
relate expansion between a shell and an insert 
structure therein in such manner as to maintain 
a seal between the inlet and outlet ports of the 
pulp. 
Another object of the invention is to provide 

a sealing means between the inlet and outlet 
ports comprising a shoulder extending inward 
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2 
with an annular shoulder of a stationary pump 
insert, this pump insert extending through an 
opening provided by the shoulder but being free 
from restraint at a position therebeyond so that 
expansive forces and fluid-pressure forces are 
available to maintain the annular shoulder and 
the mating annular portion in Sealing relation 
ship. It is another object of the invention to 
provide a structure in which these mating Sur 
faces form the only seal between this insert 
structure and the shell at said position between 
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said inlet and Outlet portS. 
Another object of the invention is to provide 

an expansion-permitting means within the shell 
to compensate for greater expansion of the in 
sert structure while maintaining the parts of 
the pump in accurate alignment, and while main 
taining a seal between the insert structure and 
the shell at a point intermediate the inlet and 
outlet ports, 
Another object of the invention is to facilitate 

uniform peripheral expansion of the shell by use 
of detachable head members which are of Sub 
stantially uniform mass at all peripheral portions 
thereof. 

It is another important object of the present 
invention to provide a novel pump construction 
including recessed heads to the end that the 
shaft length between outboard bearings shall be 
a minimum, thereby reducing vibration, decreas 
ing size, and facilitating pump maintenance. 
Another object of the invention is to so support 

the pump as to permit maintenance of equal ex 
pansion conditions of the shell and its related 
parts. 
Another object of the invention is to provide a 

pump which can be readily disassembled, and in 
which inspection of the internal surfaces near 
the ends thereof can be made without removal 
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of the head members or the insert structure. 
Another object of the invention is to provide 

a novel construction for preventing deposits, 
commonly known as 'coke deposits', in such a 
pump and which make removal of the parts very 
difficult. It is a further object of the invention 
to facilitate removal of the pump insert mem 
bers by preventing extremely close contact with 
the shell at all peripheral portions. 
Another object of the invention is to provide 

an improved means for sealing the rotating parts 
of such a pump with respect to the stationary 
parts thereof. ' 

Further objects and advantages will be ap 
parent from the following description. 
Referring to the drawings, which are for illus 

trative purposes Only: 
Figure 1 is a side view, partially in section, of 

One embodiment of the invention. 
Figure 2 is a vertical cross-sectional view taken 

on a plane represented by the line 2-2 of Fig 
lure 1. 

Figure 3 is an enlarged sectional view of the 
sealing means between the insert structure and 
the shell of the invention. 

Figure 4 is a sectional view, similar to Figure 2, 
showing an alternative construction. 

Figure 5 is an enlarged Sectional view of the 
area enclosed by the circle 5 of Figure 1. 

Figure 6 is a section taken along the line 6-6 
of Figure 5. 

Figure 7 is an enlarged fragmentary Section 
taken along the line 7-7 of Figure 2. 

Figure 8 is a view, partially in Section, of an 
other embodiment of the invention. 
In general, the invention includes an enclosing 
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structure comprising a massive cylindrical shell ff 
and heads 3 and 4 detachably connected to the 
ends of the shell by screws means 5. Near the in 
let end of the shell f is an inlet fitting 6 provid 
ing an inlet port f which preferably extends 
radially inward to communicate with the interior 
of the enclosing structure. As shown, this inlet 
fitting 6 is threaded into an opening of the 
shell f and is then welded securely in place, 
as indicated at 8. Similarly mounted near the 
discharge end of the cylindrical shell is, an 
Outlet fitting 20 providing an outlet port 2 f. 
The cylindrical shell if is preferably formed 

as a one-piece forging and the wall thereof is 
of substantially uniform thickness throughout all 
peripheral sections thereof. This is particularly 
important as to that portion of the shell lying 
between the inlet and Outlet ports f and 2, 
and insures substantially equal longitudinal ex 
pansion at all peripheral sections which would 
not be the case if the shell were cast in sections 
and bolted together along one or more longitu 
dinal planes. In addition to the other advan 
tages of a forging, we have found that, by mak 
ing the shell of forged material, equal peripheral 
expansion will be obtained. Likewise, the heads 
3 and 4 are preferably forged. 
The inlet head 3 includes a fange 22 held 

against the radial end surface of the shell by 
the screw means 5. An annular rib 23 extends 
into a corresponding counterbore of the shell 

in which is positioned a relatively narrow gas 
ket 24 which seals the head with respect to the 
shell when the screw means f s is tightened. In 
general, this inlet head 3 is recessed inward to 
provide a cavity 25 and includes, in addition to 
the flange 22, a boss 26 and an inward-extending 
wall 27, the latter providing an opening 28 which 
is considerably larger than the main shaft of 
the pump, indicated by the numeral 30. Numer 
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ous advantages accrue from the use of a recessed 
head, including a decrease in over-all length, a 
shortening of the shaft with attendant decrease 
in vibration, and an increase in strength in that 
internal pressures are taken mainly by compres 
sive stresses, as distinct from tension stresses' 
which would be present if the head structure 
were convexed outwardly. As shown, the Cavity 
25 can be made to extend inward to and beyond . . 
the end surface of the cylindrical shell ff. 
Removably extending into the annular space 

around the shaft and inside the opening 28 is a 
sealing member 3 held in place by bolts 32 ex 
tending through a flange thereof and into the 
inward-extending wall 27 of the head. This 
sealing member may be independently sealed 
with respect to the head by a gasket 33 disposed 
in a counterbore of the head and pressed between 
this head and a shoulder of the sealing member 
3 entering the counterbore when the bolts 32 
are tightened. The sealing member 3 is suit 
ably sealed with respect to a sleeve 34 attached 
to the shaft, for example, by use of packing 35 
compressed in a cavity of the sealing member 
by a suitable gland 36. 
An outboard bearing 38 is provided for jour 

nalling the shaft 30 which extends therethrough 
to the prime mover. The use of such a bearing 
is very desirable as it removes the bearing sur 
faces from the vicinity of the hot shell and, in 
conjunction with other expedients to be here 
inafter described, maintains shaft alignment. In 
addition it permits forming the heads with Sub 
stantially equal amounts of material in all radial 
segments and at all peripheral portions and elim 
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inates any tendency toward unequal expansion 
of the heads or the shell due to its generally 
spaced relationship. One feature of the inven 
tion is to position the bearing 38 a sufficient dis 
tance from the head so that the sealing member 
3 can be moved leftward along the shaft, after 
removal of the gland 36, a sufficient distance to 
permit inspection of the interior spaces of the 
pump without removing the massive head 3. 
The preferred manner of mounting the bearing 
38 is to attach it to a bracket 39 providing a ring 
40 set into a cavity in the head 3 and suitably 

5. 
similarly constructed and similar parts are indi 

25 

Secured thereto, as by welding. 
. The head 4 and a bearing support for a thrust 
bearing 38' at the discharge end of the pump are 

cated by primed numbers set forth with refer 
ence to the inlet head 13. It will be noted, how 
ever, that the boss 26' extends farther into the 
shell at this end of the pump so that the in 
ward-extending wall 27' can be disposed oppo 
site the outlet port 2 f, if desired. On this head, 
an annular ledge 42 is formed to extend into the 
cavity 25' to form a chamber 43 at the inner end 
of the cavity. This chamber will be sealed from 
the atmosphere by the gasket 33'. At this end 
of the pump, then, the sealing member 3' ex 
tends into the chamber 43 which is bounded at 
its inner end by the inward-extending wall 27. 
A throttle or balancing means 45 is provided 

at the junction of this inward-extending Wall 27' 

suitable means 48. 

and the shaft 30, best shown in Figure 5. Re 
ferring thereto; this inward-extending wall 27' 
includes an opening 46 into which a flanged 
member 47 extends and is retained therein by 

This flanged member pro 
vides an opening 49 which is only slightly larger 
in diameter than the periphery of an inner ro 
tating member 50 to provide a narrow annular 
passage 5f therebetween which communicates at 
one end with pump discharge pressure and at the 
other end with the chamber 43 so as to throttle 
any fluid flow to this chamber. 
As best shown in Figure 5, this inner rotating 

member 50 provides a tapered part 53 which is 
locked on a tapered portion 54 of the shaft 30 
by key means 55. The tapered portion 54 of the 
shaft terminates in a shoulder member or col 
lar 56. 
Also as shown in Figure 5, the sleeve 34 is 

threaded to the shaft 30 and provides an annular 
ledge 57 which engages the inner rotating ment 
ber 50 to force same leftward on the tapered por 
tion 54. To seal the threads forming the Con 
nection between the shaft 30 and the sleeve 34' 
against access to the hot oil, and thereby pre 
venting “freezing' or 'coking up' thereof, we 
provide a sealing means 58 positioned in a cavity 
59 inside the annular ledge 57 and comprising 
packing rings which are compressed by a piston 

sage 5. 

like compression means 60 in the form of a ring 
of angle cross section. As the sleeve 34' is 
tightened, the compression means 60 engages the 
inner rotating member 50 to compress the pack 
ing. The material forming the ring of the com 
pression means 60 may be a metal having a high 
coefficient of expansion so that it will expand 
when the pump becomes heated and thus com 
press the packing additionally. 
The inner rotating member 50 and the flanged 

member 47 of the throttle means 45 are made of 
hard metal and will operate with practically no 
Wear if materials of an abrasive or clogging char 
acter can be kept from the narrow annular pas 

For the purpose of throwing outward 

3 
any heavy or solid materials so that they will not. 
enter this narrow annular passage 5, we provide 
a plurality of rotating vanes 62 which throw such 
particles outward beyond the passage 5 by cent 
trifugal force and also function to break up any 5 
large Solid particles. As best shown in Figures 
5 and 6, these vanes are formed by notches cut 
in the periphery of a ring 63 secured by screws 64 
to the inner rotating member 50 at a position 
around the shoulder member or collar 56. These 0 
vanes are of such length as to terminate near 
the annular passage 5 and yet be removable 
along with the inner rotating member 50 through 
the opening 49 when inspection is desired. 

This type of construction shown with refer- as 
ence to the heads 3 and f4 is very desirable. 
In addition to the advantages of the recessed, 
heads previously mentioned, it will be noted that 
removal of the sealing members 3 or 3' will 
permit access to the internal passages of the 20 
pump without necessitating removal of the mas 
Sive heads or the bearings. For example, re 
moval of the sealing member 3 will permit in 
spection and cleaning of the passages at the in 
let end of the pump, while removal of the seal- 25 
ing member 3' will permit inspection of the 
chamber 43 and the throttle means 45. 
With regard to the internal construction of the 

pump, one of the important features of the in 
vention is the provision of a removable insert 30 
structure sealed with respect to the shell under 
varying conditions of temperature. To that end, 
and as best shown in Figures 1 and 3, the mas 
sive cylindrical shell provides a cylindrical cav 
ity 69 which, if desired, may be slightly counter- , , 
bored as indicated at 69'. This cylindrical 
cavity terminates in an annular shoulder 70 of 
the shell which, in turn, provides an opening 7 l. 
This annular shoulder is disposed on an annular 
ring 72 and is formed in a plane perpendicular to 40 
the axis of the shaft 30. An important feature 
of the invention is to maintain this shoulder in 
Such a plane and to maintain the accurate mat 
ing relationship with the insert structure. 
This insert structure is generally indicated 45 

by the numeral 75 and includes a plurality of 
abutting stationary pump elements, indicated re 
spectively by the numerals 76 to 79, as well as an 
outlet end member 80, which occupy the space 
betWeen the Shoulder 70 and the head 4. . The 50 
pump element 6 is of a size to be centralized in 
the cylindrical cavity. 69. Each pump element 
provides an annular recess near the periphery 
thereof adapted to receive. a corresponding mate 
portion of the adjacent pump element to central 
ize and align these elements. If desired, pins 82 
may be disposed in these recesses between the ad 
jacent pump elements to prevent any relative ro 
tation. 

Each pump element also provides inward-ex 
tending walls 83 and 84 providing a passage 85 
traversed by vanes 86. This passage receives 
fluid from a passage 87 of an adjacent pump ele 
ment fed by a diffuser 88 held by pins 89. This 
diffuser 88 is disposed between these pump ele 
ments and provides vanes 90 which guide the fluid 
as it flows from an adjacent impeller chamber 
9 into the passage 87. 
The rotating structure of the pump includes a 

plurality of impellers 93 which are suitably keyed 
on the shaft between the sleeves 34 and 34’ and 
which are spaced from each other by spacers 94. 
These impellers may be of known design and will 
force fluid outward through the passages thereof 
and through the passage means formed by the 
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4. 
insert structure and including the spaces between 
the vanes 90, the passages 87 and the passages 
85. Conventional wear rings are usually provid 
ed at the inner ends of the walls 84 around the 
eyes of the impellers and at the inner ends of 
the walls 83, but are not illustrated in Figure 1 
in order to simplify the showing. 
We prefer to use pump elements which are of 

the non-volute type and which, consequently, can 
O 

5 

be made to have walls of uniform thickness 
around the periphery thereof and equally spaced 
from the shell . For example, the peripheral 
wall Outside the radial passages 87, and indicated 
by the numeral 95 of Figures 1 and 2, is preferably 
of substantially uniform thickness at all periph 
eral portions in a plane perpendicular to the axis 
of rotation of the shaft 30. By making the mass 
distribution of the insert structure substantially 
uniform about the shaft axis, we accomplish an 
equal longitudinal expansion of the insert struc 
ture to the end that an annular surface 96 of the 
pump element 76 will properly mate with the 
shoulder 70, irrespective of temperature changes 
in the pump. By this expedient, the annular 
surface 6 will maintain its position in a radial 
plane and will press against the annular shoulder 
70 with substantially equal pressure at all periph 
eral portions, thereby overcoming defects previ 
ously experienced when the mass distribution was 
not substantially uniform and when one periph 

- eral portion of the insert structure would expand 
longitudinally to a greater degree than another 
portion, thereby enormously increasing the pres 
sure at this portion of the annular shoulder, with 
consequent tendency to bend or disalign the shell 
or the insert structure and to disalign the in 
Sert structure with respect to the rotating shaft 
and impellers. 
Another feature of the invention is to provide 

an expansion-permitting packing means between 
the end of the insert structure 75 and a portion 
of the enclosing structure, preferably between 
the outlet end member 80 and the head f4. For 
this purpose, the head f4 provides an annular re 
cess 99 containing one or more rings 100 of gasket 
character. Engaging this ring is the end of a cy 
lindrical wall of of the outlet end member 80 
whereby the expansive forces developed by the 
insert structure are delivered at one end to the 
shoulder TO of the shell and at the other end to 
this insert ring 00 of gasket character. We pre 
fer to make the insert structure of such over-all 

70 

length between the annular surface 96 of the 
pump element 6 and the end of the cylindrical 
wall of that the ring foo will be somewhat con- . 
pressed when the head f is belted into place to 
hold the annular surface 96 against the shoulder 
70. When the hot fluid is moving through the 
pump, the insert structure, being somewhat hot 
ter, expands more than the cylindrical shell, with 
the consequence that the cylindrical wall of 
serves to compress the insert ring 00 and tighten 
the mating contact between the shoulder 70 and 
the annular surface 96. A diffuser 03 between 
an outward-extending wall fo of the outlet end 
member 80 and the head 4 is so designed as to 
permit this expansive movement, for example, by 
forming the wanes thereof of insufficient length 
to bridge the space until maximum expansion has 
taken lace. It is preferred to make the ring .00 
of a material having some resiliency and the pre 
ferred construction involves the provision of . 
some small space into which the ring can expand 
when compressed. An aluminum ring only par 
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tially filling the corresponding recess has been 
found very effective in this regard. 
To facilitate removal of the insert structure 

from the discharge end of the shell when the head 
4 is removed, we prefer to use a construction best 
shown in Figure 2. As there shown, the lower 
portion 05 of the periphery of each pump ele 
ment may be curved. Substantially the same as 
the cylindrical cavity 69 of the shell ff. How 
ever, the peripheral wall 95 of each of the insert 
structures 77 and T8 is relieved for a major por 
tion of its periphery distance so as to form a small 
annular space O6 (exaggerated in the drawings 
for purpose of clearness) which extends about 
two-thirds of the way around the upper portion 
of the pump element. . 
To assist in centralizing this insert structure 

and holding the pump inserts in such surface con 
tact with the lower part of the shell as will pre 
clude any tendency to form coke deposits there 
between, we prefer to use a means at the upper 
end of the insert structure engaging with the 
shell. Such a means can, likewise, serve as a 
Substitute or supplement to the pins 82 in pre 
venting relative rotation between the pump ele 
ments. In this connection, the preferred embodi 
ment includes a pin or rod OT slidable into a 
longitudinal groove 08 at the upper portion of 
the pump elements, the upper part of this rod 
engaging the shell ff. The pump element 79 is 
shown as slotted for only a portion of its length 
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to receive the rod O7. The remaining portion, 
which is not relieved from peripheral contact 
with the shell, is indicated by the numeral 09 
and terminates in contact with the wall of the 
cylindrical cavity 69 of the shell f so as to cen 
tralize this pump element and, at the same time, 
block the Small annular space 06 to prevent 
such free access of the high pressure hot oil as 
would effect a circulation therein which would 
tend to fill this space 06 with a deposit of coke. 
Serving the same purpose is an annular wall to 
'of the outlet end member 80. 

In the alternative form of Figure 4, the lower 
portion of the pump elements is additionally re 
lieved as indicated by the numeral O' to pro 
vide, in effect, a plurality of pad portions engaging 
the shell. This expedient of further decreasing 
the area of actual contact between the pump ele 
ments and the shell is sometimes desirable. 
To further facilitate withdrawal of the Outlet 

end member 80, the shell if may be relieved at 
fill throughout a major portion of the length of 
the cylindrical wall O. of this outlet end mem 
ber, leaving an annular ledge 2 on which this 
outlet end member 80 rests. When the discharge 
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head 4 is removed, the outlet end member 80 
need be withdrawn rightward for a distance Only 
equivalent to the length of this ledge f2 before 
coming adjacent the relieved portion indicated by. 
the numeral f, thereby making further right 
Ward movement of the member 80 quite free from 
restraint. To complete the disassembly of the in 
sert structure, the pump element 79 is next moved 
to a position beyond the ledge 2. Thereafter, 
the rod OT can be withdrawn and the remaining 
pump elements are then easily removed. 

Disposed at the left of the insert structure 75 
is an inlet end member 5. To conserve space 
and increase the number of stages of the pump, 
we have shown this inlet end member as in 
cluding an inward-extending wall. f. 6 cooperat 
ing with the inward-extending wall 83 of the 
adjacent pump element 76 in defining an im 
peller chamber 17 in which one of the impellers 

60 

70 

y 



s 

O 

ls 

20 

25 

30 

40 

2,161,695 
93 is positioned. This expedient can be dispensed 
with, if desired, permitting the incoming fluid to 
be delivered to the impeller 93 of the chamber 9 
formed by...the pump elements 76 and T.T. 

In addition, the inlet end member 5 provides 
another inward-extending wall 9 adjacent but 
spaced generally from the inlet head 13. This 
inward-extending wall 9 provides an opening of 
a size only slightly larger than the inner periph 
ery of the sealing member 3 so as to receive this 
member, the joint at this point being insufficiently 
tight to prevent transfer of the inlet pressure of 
the pump to the space between this wall and the 
head 3. We prefer to form the inner surface 
20 of the sealing member 3 so as to be a con 
tinuation of the inner Surface of the inward 
extending wall 9 so that these elements co 
operate in guiding the incoming fluid to the first 
impeller. 

In the embodiment shown in Figure 1, the inlet 
end member 5 is positioned in a cylindrical 
space 122 of the shell which terminates at a 
radial shoulder 23 (best shown in Figures 1 and 
3) and similar in function to the shoulder 70. 
Abutting against the radial shoulder 23 is an 
annular portion 24 of the inlet end member 
f5. This inlet end member 5 also provides 

a centralizing ledge 25 fitting in the correspond 
ing recess of the pump element T6. It is quite im 
portant, however, that this centralizing ledge 
should terminate short of the main portion of 
the pump element 16 to leave a small space f 27. 
By this expedient, the shoulder 70 can remain 
the Sole means taking leftward expansive thrust 
from the insert structure T5 without transferring 
this thrust to the head 3. 
The extreme left end of the inlet end member 
15 provides an annular projection 28 which 

Centralizes the member 5 by extending into a 
corresponding recess formed in the head 3. An 
expansion-permitting means 29 is positioned in 
this recess to be clamped between the inlet end 

45 

member fs and the head 3, thereby permitting 
expansion of this member if 5 in a manner simi 
lar to that previously described with reference 
to the insert structure 5. 
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Another important feature of the invention re 
Sides in the design of the inlet and outlet end 
members 5 and 88 whereby they provide sub 
stantially circular chambers through which a hot 
fluid flows, these chambers being of substantially 
constant radial dimension around the periphery . 
of the shaft SO that the massive cylindrical shell 
lf will be uniformly heated at all peripheral por 
tions opposite these members. The inlet end 
member 5 provides such a chamber, indicated 
by the numeral 30, bounded by the inward-ex 
tending walls 6 and 9 and by a cylindrical 
wall 3 which is desirably of substantially uni 
form thickness at all peripheral portions. The 
upper end of this cylindrical wall 31 provides an 
opening 32 communicating openly with the inlet 
port , and it is desirable, in facilitating removal 
of the inlet end member 5, to make the outer 
periphery thereof slightly smaller in diameter 
than the cylindrical space 22 of the shell f. 

Iikewise, the outlet end member 80 is prefer 
ably formed with its cylindrical wall O of sub 
stantially uniform thickness at all peripheral 
portions. This cylindrical wall f of cooperates 
with the annular wall to of the outlet end men 
ber 80 and with an end wall 33 adjacent the ring 
OO in defining an outlet chamber 34 which 

communicates with the discharge of the last im 
peller and provides an opening 35 adjacent the 

outlet port 2. The inner portion of the dis 
charge chamber f34 is bounded by a cylindrical 
surface formed by the wall 27 of the head 14. 

It is desirable to maintain the pressure in the 
chamber 43 of the head f4 at a pressure substan 
tially equal to the inlet pressure of the pump. 
For this purpose, pipe means 36 is provided 
which communicates at one end with this cham 
ber 43 and at the other end with the inlet 
circular chamber 30 through port means 37 
formed in the cylindrical wall 3 and the adja 
cent portion of the cylindrical shell , as best 

38 of the head 4, this opening threadedly re 
ceiving an outward-extending portion of the pipe 
means 36. It is a feature of the invention to pro 
vide a notch 39 for this outward-extending por 
tion, this notch being cut into the rightward end 
of the cylindrical shell fl. By making the pipe 
means in units which can be readily discon 
nected, for example, by use of flange means 39, 
it becomes possible to disconnect the pipe means 
adjacent one of these flange means so that the 
Outward-extending portion thereof can be re 
moved with the head 4. 
In order that the expansion of the shell if shall 

be equalized at all peripheral sections to insure 
mating engagement between the insert structure 
75 and the shoulder 70, it is likewise important 
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shown in Figure 7. The chamber 43 communi 
cates with the pipe means f36 through an opening 

25 

30 
to use a supporting means for the enclosing struc- . 
ture of the pump which will insure this result. 
In addition, the supporting means to be de 
scribed serves to prevent disalignment of the 
shell if with respect to the elements therein and 
Serves to maintain the alignment between the 
shaft 30 and the prime mover which, of course, is 
not subjected to the same high temperatures as 
is the pump. 

This Supporting means is best shown in Figures 
1 and 2 and includes a hollow base member 40 

Extending upward from this base member 40 at 
opposite ends of the enclosing structure, and 
preferably at opposite ends of the massive cylin 
drical shell f, are two sets of pedestals, each set 
including two pedestals f4 extending upward on 
opposite sides of the enclosing structure. Suit 
ably secured, as by welding, to opposite sides of 
the enclosing structure to rest upon the pedestals e 
412re supporting means shown as comprising 
sets of arm members, each set including two arm 
members 45, as best shown in Figure 2. It is 
desirable that these arm members 45 should ex 
tend outward from the shell at a position near 
the horizontal axis thereof so that transverse ex 
pansion of the enclosing structure can take place 
Substantially equally above and below the hori-, 
ZOntal plane of these arms. We prefer to weld the 
arms 45 to the periphery of the massive forge 
cylindrical shell , , and it is a very desirable 
feature of the invention that these arms should 
extend outward on opposite sides of the shell in 
substantially lateral alignment with the inlet and 
outlet ports T and 2 f, respectively, so that any 
forces due to expansion of the pipes normally 
connected with the inlet and outlet fittings 6 

35 

40 

resting upon a suitable foundation and traversing: 
the entire space beneath the cylindrical shell ff. 

45 

50 

55 
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and 20 will be delivered in a plane substantially 
common to that occupied by the pedestals. Ex 
ternal forces thus applied through the piping 
connected to the pump are thus prevented from 
disaligning the shell if longitudinally, or plac 
ing an unequal bending stress on this shell. or the 
entire enclosing structure, 
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It is likewise desirable to use a supporting 

means for the pump which will compensate for 
longitudinal expansion of the enclosing structure. 
To this end, the pedestals are disposed between 
the members f40 and 145 and provision is made 
for expansion between these pedestals and the 
members 40 or 45. In the embodiment shown 
the pedestals arefixed to the base member 48 and 
provide upper surfaces 48 upon which the arm 
members 45 slidably rest. The arm members 
45 are held down against the pedestals 4 
by bolts f49. . 
The expansive forces to be compensated for are 

both lateral and longitudinal. Expansion later 
ally with respect to the shaft is not severe at 
either end of the pump but is compensated for 
by permitting the arm members 45 to slide on the 
upper surfaces 48. Such movement is made 
possible by making the bolt-receiving openings 
50 slightly enlarged with respect to the bolts 49. 

In Order to maintain the axis of the shaft and 
of the shell in a fixed vertical plane, and in 
Order to equalize lateral expansion on opposite 
sides thereof, We provide each set of pedestals 
4 with a longitudinal channel 52 slidably re 

ceiving a rib 53 on the adjacent portion of the 
enclosing structure. For example, this rib 53 
may be Welded to the lower portion of the massive 
cylindrical shell fl. 
To compensate for longitudinal expansion of 

the enclosing structure, the arm members 45 at 
one end may be made to slide longitudinally on 
the corresponding pedestal by proper elongation 
of the openings 50. It is preferred to permit 
this longitudinal expansion to take place at the 
outlet end while precluding the same degree of 
longitudinal expansion at the inlet end. The en 
closing structure is guided in this longitudinal 
expansion by the interengagement between the 
rib 53 and the longitudinal channel 52. This 
type of supporting means for the enclosing struc 
ture maintains the temperature of the massive 
cylindrical shell substantially uniform at all 
peripheral portions and permits longitudinal ex 
pansion without deformation of the base member 
f40, which is preferably hollow so that a cooling 
fluid can be circulated therethrough to main 
tain the entire base structure substantially cool 
at all times. 

Referring particularly to Figure 8, the alterna 
tive construction shown therein is generally sim 
ilar to that shown in Figure 1, with certain ex 
ceptions, some of which will be specifically noted. 
For example, the inlet end member of the modi 
fied construction is formed integrally with the 
first pump element adjacent the shoulder so that 
the inlet end member is a part of the insert struc 
ture. The entire internal structure can thus be 
withdrawn by removing only one of the two heads. 
AS mentioned above, it is still desirable to main 
tain unrestrained from leftward or inward move 
ment that portion of the insert structure extend 
ing to the left of the shoulder 70. For that pur 
pose, the inlet end member is spaced from the 
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inlet head 3 but provides the same general con 
figuration except that it is centralized with re 
spect to the opening 7 of the shoulder 70 by 
being made of a size to fit this opening. In addi 
tion, the cylindrical space 22 is smaller in the 
form shown in Figure 8, being of a diameter equal 
to that of the opening 7 of the shoulder 70. 
So, also, the upper two-thirds or thereabouts 

of this first pump element in the modified form 
is relieved from contact with the shell for the 
complete length of this pump element to facili 
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tate withdrawal, and any centralizing function of 
the unrelieved portion thereof shown in Figure 1. 
is made unnecessary in the embodiment of Fig 
ure 8 by the centralizing action of the opening . 
7 of the shoulder 70, in which opening a portion 
of this pump element fits. 
Another modification in the embodiment shown 

in Figure 8 is that the massive cylindrical shell 
is not relieved at so that substantially cylin 
drical contact for the entire length of the Outlet 
end member 80 is provided. 
Another variation in the embodiment shown in 

Figure 8 is that the pin-receiving groove 08 ex 
tends completely through the last pump element 
toward the outlet end so that the rod 07 is with 
drawable as soon as the outlet end member 80 
is withdrawn. However, this outlet end member 
still provides the annular wall 0 for closing the 
small space foG against free circulation of the hot 
fluid therethrough. 

Also, the form shown in Figure 8 includes seal 
ing members 200 and 200' corresponding, in gen 
eral, to the sealing members 3 and 3’ except 
that they provide passages for a cooling fluid 
which functions not only to maintain the sealing 
structure cool but also to cool the small throttled 
flow into the chamber 43, thereby preventing any 
possibility of flashing under adverse operating 
conditions. It will be noted that this chamber 
43 is somewhat larger in the form of Figure 8 than 
in Figure 1, but the same general pipe means 
is provided for by-passing this chamber to the 
inlet pressure of the pump. While the construc 
tion of the throttle or balancing means 45 is ap 
proximately the same, the embodiment in Figure 
8 eliminates the rotating vanes 62 and Substitutes 
for the tapered portion 54 of the shaft 30 a cylin 
drical portion ending in the shoulder member or . 
collar 56. 

Various changes and modifications can be made 
without departing from the spirit of the invention 
as defined in the appended claims. 
This application is a continuation-in-part of 

our application Serial No. 710,838, filed February 
12, 1934. 
We claim as our invention: 
1. A pump of the character described, includ 

ing: a cylindrical shell having an axial opening 
therethrough and inlet and outlet means near the 

I ends thereof, there being a notch in the rearward 
end of said shell; an insert structure within said 
shell and including an inlet member at the for 
ward end thereof communicating with said inlet 
means of said shell and an outlet member at the 
rearward end thereof communicating with said 
outlet means of said shell there being a passage 
way in the insert structure between said inlet and 
outlet members; head means for the front end 
of said shell; head means detachably secured to 
the rear end of said shell and providing a cham 
ber therein; a shaft extending through said 
chamber to said insert structure; sealing pump 
elements in Said paSSageWay Operatively con 
nected to said shaft; means around said shaft at 
the outer end of said chamber; throttle means 
around said shaft between said chamber and said 
outlet member; and piping extending along the 
exterior of said shell, said piping having its for 
ward end connecting through said shell with the 
interior of said inlet member and having the 
rearward end thereof connected to said chamber, 
said piping passing through said notch in the 
rearward end of said shell. 

2. In a high-pressure hot-fluid rotary pump of 
the character described, the combination of: a 
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2,161,695 
massive cylindrical shell providing inlet and out 
let ports through the wall thereof near the re 
Spective inlet and Outlet ends thereof, said shell 
providing an in Ward-extending ring in a plane 
perpendicular to the axis of said shell and lying 
between Said ports and near said inlet port, said 
shell having forward and rearward supporting 
means, Said forward supporting means being dis 
posed on Opposite sides of said shell and being 
Substantially laterally aligned with said inlet 
port, and Said rearward Supporting means being 
disposed on opposite sides of said shell and being 
Substantially laterally aligned with said outlet 
port Whereby forces applied to said shell through 
the connection of inlet and outlet pipes to said 
ports will be transmitted directly through the 
Wall of Said shell in lateral direction to said sup 
porting means; an insert structure in said cylin 
drical shell and including an inlet and an outlet 
Section positioned on opposite sides of said ring, 
Said insert Structure providing an inlet communi 
Cating with Said inlet port of said shell and pro 
Viding an outlet communicating with said outlet 
port of Said shell and a passageway between said 
inlet and Outlet; pump elements in said passage 
Way of Said insert structure; a head closing the 
inlet end of said shell and forcing said inlet sec 
tion into Sealing engagement with said ring; and 
a head Secured to the outlet end of said shell, 
Said last-named head engaging said outlet sec 
tion of the insert structure and forcing the same 
against said ring. 

3. In a high-pressure hot-fluid rotary pump 
of the character described, the combination of: 
a cylindrical shell providing inlet and outlet ports 
through the Walls thereof near the respective 
inlet and outlet ends thereof, said shell having 
forward and rearward supporting means, said 
forward supporting means being disposed on op 
posite sides of Said shell and being substantially 
laterally aligned with said inlet port, and said 
rearward Supporting means being disposed on 
Opposite sides of said shell and being substan 
tially laterally aligned with said outlet port 
whereby forces applied to said shell through the 
Connection of inlet and outlet pipes to said 
ports will be transmitted directly through the 
Wall of said shell in lateral direction to said sup 
porting means; an insert structure in said shell 
and including an inlet section and an outlet sec 
tion, Said insert structure having an inlet com 
municating with said inlet port of said shell and 
an outlet communicating with said outlet port 
of Said shell and a passageway connecting said 
inlet and outlet, there being sealing means be 
tween said insert structure and said shell in a 
position between said inlet port and said outlet 
port; pump elements in Said passageway of said 
insert structure; and head means closing the 
ends of said shell and holding said inlet and 
outlet sections in sealing engagement with said 
Sealing means. 

4. In a high-pressure hot-fluid rotary pump 
of the character described, the combination of: 
a massive cylindrical shell providing substantial 
ly vertical radial inlet and outlet ports there 
through near the respective inlet and outlet ends 
thereof at the upper side of the cylindrical shell; 
two sets of supporting means, each set including 
Supporting means disposed on opposite sides of 
Said shell, one set of supporting means being 
Substantially laterally aligned with said inlet 
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port and the other set of supporting means be 
ing substantially laterally aligned with said out 
let port whereby forces applied to said shell 

through the connection of piping to said ports 
will be transmitted laterally through the wall 
of Said shell to said supporting means without 
producing substantial forces tending to bend said 
shell between said sets of supporting means; 
head means closing the opposite ends of said 
Shell; and a pump Structure within said shell 
for pumping a hot fiuid therethrough. 

5. In combination in a hot-fluid rotary pump 
adapted to pump fluids at high temperatures: a 
massive cylindrical shell providing a port ex 
tending therethrough to communicate with a cy 
lindrical Zone defined by Said shell; head means 
closing the ends of Said massive cylindrical shell; 
an end member within said cylindrical zone and 
providing a cylindrical wall of substantially con 
stant thickness at all peripheral portions, the 
outer portion of said cylindrical wall being only 
slightly smaller than said cylindrical zone, said 
cylindrical Wall providing an opening adjacent 
Said port but otherwise extending completely 
around the inner periphery of Said shell in close 
proximity thereto and to said head means to de 
fine a circular chamber whereby a hot fuid enter 
ing said circular chamber will equally heat all por 
tions of said cylindrical wall and the adjacent 
portions of said cylindrical shell; and rotary 
pump means for moving a hot fluid through Said 
port and through said circular chamber. 

6. In combination in a hot-fluid rotary pump 
adapted to pump fluids at high temperatures: 
a massive cylindrical shell providing an inlet 
port extending therethrough near the inlet end 
of Said shell to communicate With a cylindrical 
space defined by said shell; head means closing 
said inlet end of said shell; an inlet end member 
within said cylindrical space and providing a 
cylindrical wall of Substantially constant thick 
ness and which is only Slightly Smaller in outer 
diameter than said cylindrical space, said cy 
lindrical wall providing an opening adjacent said 
inlet port but otherwise extending completely 
around the inner periphery of said cylindrical 
space, said inlet member providing an inward 
extending wall adjacent said head means at a 
position adjacent one side of said inlet port and 
another inward-extending wall providing an 
opening and positioned adjacent the other side 
of Said inlet port, Said in Ward-extending Walls 
and said cylindrical wall forming a circular 
chamber coaxial With the axis of Said Shell 
Whereby a hot fluid entering through Said inlet 
port will equally heat all portions of said cylin 
drical wall and the adjacent portions of said 
cylindrical shell; rotary means communicating 
with said opening of said inward-extending wall 
for moving a hot fluid through Said inlet port 
and said circular chamber; and means for dis 
charging said hot fluid from Said cylindrical 
Shell. 

7. In combination in a hot-fluid rotary pum 
adapted to pump fluids at high temperatures: 
a massive cylindrical shell providing inlet and 
outlet ports extending therethrough to commu 
nicate respectively with a cylindrical space and 
a cylindrical cavity formed by said shell, said 
shell providing an inward-extending annular 
shoulder at the junction of said cylindrical Space 
and said cylindrical cavity, Said annular shoul 
der being disposed between said inlet and outlet 
ports; a pump element in said cylindricel cavity 
and providing an annular surface mating with 
said annular shoulder; an inlet end member op 
posite said inlet port and providing a cylindrical 
wall of substantially uniform thickness at all 
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peripheral portions thereof and defining a cir 
cular chamber positioned on the inlet side of said 
annular shoulder and communicating with said 
pump element whereby a hot fluid entering said 
circular chamber will equally heat all peripheral 
portions of said cylindrical wall and all adja 
cent peripheral portions of Said cylindrical shell, 
said cylindrical wall providing an opening 
through which said inlet port communicates with 
Said circular chamber; an outlet end member 
disposed adjacent said outlet port and providing 
an outer cylindrical Wall of substantially uni 
form thickness at all peripheral portions, said 
cylindrical wall providing an opening communi 
cating between said outlet port and a circular 
chamber bounded by said cylindrical wall where 
by the hot fiuid moving through this circular 
chamber will equally heat all peripheral portions 
of said cylindrical wall and all adjacent periph 
eral portions of said cylindrical shell, this cir 
cular chamber being On the Sane Side of Said 
annular shoulder as said pump element; means 
for retaining said annular surface of said pump 
element in pressural nating contact with said 
annular shoulder; and means for moving a hot 
fluid through said inlet port, the adjacent cir 

30 

35 

40 

45 

50 

55 

60 

65 

70 

cular chamber, said pump element, and through 
the other circular chamber and Said outlet port, 

8. In combination in a hot-fluid rotary pump 
adapted to pump fluids at high temperatures: 
a massive cylindrical shell providing a cylindrical 
Space and a port extending OutWard through said 
Shell to communicate thereWith; head means for 
closing the adjacent end of said cylindrical shell 
and providing an opening coaxial with the axis of 
said shell; a shaft of considerably smaller di 
ameter than said opening and extending there 
through to define an annular Space; an annular 
member detachably connected to said head means 
and extending through said annular space and 
providing an end Surface disposed in said cylin 
drical Space; an end member disposed in said 
cylindrical Space and providing an inward 
extending wall with an opening therein of suffi 
cient diameter to receive the end of said annular 
member, said inward-extending wall providing 
a Surface terminating at said opening thereof in 
a ZOne immediately adjacent said end surface of 
Said annular member to cooperate therewith in 
defining a fluid-guiding Wall means bounding an 
internal passage, said passage communicating 
With said port; and means for moving a hot fluid 
through said internal passage along said fluid 
guiding wall means. 

9. In combination in a hot-fluid rotary pump 
adapted to pump fluids at high temperatures: an 
enclosing structure including a massive one-piece 
cylindrical shell and head means detachably con 
nected to opposite ends thereof, said massive cy 
lindrical shell including inlet and outlet ports 
communicating with the interior of said shell, 
the interior of this shell providing a cavity closed 
at its outer end by one of said head means and 
terminating at its inner end at a shoulder ex 
tending inward from said shell adjacent said in 
let port on the side thereof toward the outlet 
port and extending completely around the inner 
periphery of said shell, said shoulder providing 
an opening of Smaller diameter than said cavity; 
an inlet end member disposed within said shell 
adjacent said inlet port and including a cylin 
drical wall of Substantially uniform, thickness at 
all peripheral portions thereof, the outer surface 
of said cylindrical Wall being substantially equal 

2,161,895 
hot fluid entering said inlet end member will 
equally heat the adjacent peripheral portions of 
Said shell, said cylindrical Wall providing an 
opening therein communicating between said in 
let port and the interior of said inlet end mem 
ber; an outlet end member adjacent said outlet 
port and providing a cylindrical wall of substan 
tially uniform thickness at all peripheral por 
tions, the Outer portion of said cylindrical Wall 
being substantially equally spaced from said cy 
lindrical shell whereby a hot fluid flowing 
through said outlet end member will equally heat 
the adjacent peripheral portions of said shell, 
this cylindrical wall providing an opening there 
in communicating between said outlet port and 
the interior of said outlet end member; a plu 
rality of abutting pump elements disposed in said 
cylindrical shell between said shoulder and said 
Outlet end member, that pump element of said 
plurality of pump elements which is adjacent 
Said annular shoulder providing an annular Sur 
face mating with said shoulder; a shaft extend 
ing through said heads; impeller means secured 
to said shaft for moving a hot fluid from said 
inlet port through said inlet end member, 
through Said pump elements, through said out 
let end member, and through said outlet port; 
Outboard bearings Secured to said removable 
heads and positioned therebeyond for journal 
ling said shaft; supporting means extending out 
Ward from, said cylindrical shell on opposite sides 
thereof near the horizontal axis of said shell; 
and pedestal means for Supporting said cylin 
drical shell through said supporting means. 

10. In combination, in a hot fluid rotary pump 
adapted to pump fluids at high temperatures: 
an enclosing structure including a massive one 
piece cylindrical shell and head means at Oppo 
site ends thereof and detachably connected to at 
least one of said ends, said massive cylindrical 
shell including inlet and Outlet ports communi 
cating . With the interior of Said shell, the in 
terior of said shell providing a cavity closed at 
its outer end by one of said head means and ter 
minating at its inner end at a shoulder extend 
ing inward from said shell adjacent said inlet 
port on the side thereof toward the outlet port 
and extending completely around the inner pe 
riphery of said shell, said shoulder providing an 
opening of Smaller diameter than said cavity; a 
plurality of abutting stationary pump elements 
disposed in said cavity between said inlet and Out 
let ports and including a fluid passage communi 
cating with said ports, one of said stationary 
pump elements providing an annular Surface 
mating with said shoulder, said massive cylin 
drical shell being of Substantially uniform thick 
ness between said ports, and said pump elements 
being so formed that all peripheral portions 
thereof in any plane perpendicular to the axis 
of Said shell are of Substantially uniforn, thick 
ness whereby to equalize heat and expansion at 
all peripheral portions of Said shell and said 
pump elements and thereby prevent warping of 
Said shoulder to maintain Said annular surface 
in mating relationship with said shoulder; an 
Outlet end member providing a passage communi 
cating between the outlet port and one of said 
pump elements; a ring of gasket character dis 
posed near the Outer periphery of said outlet end 
member between said member and the head means 
at the outlet end of said shell to compensate for 
excess expansion of said insert structure and 
maintain said annular surface in mating rela 
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2,161,695 
insert structure for forcing hot fluid through said 
fluid passage. 

11. In combination, in a hot fluid rotary pump 
adapted to pump fluids at high temperatures: 
an enclosing structure including a massive cylin 
drical shell and head means closing the ends of 
said shell, the interior of said shell providing a 
cylindrical cavity; a plurality of pump elements 
providing lower annular portions of substantially 
the same radius as the radius of said cylin 
drical cavity and resting on the lower portion of 
said cylindrical shell, the upper portion of each 
pump element being formed on a Somewhat 
smaller radius to provide a relieved portion ex 
tending more than half way around the upper 
portion of each pump element to define a Small 
space between the upper portion of each pump 
element and said cylindrical shell, each pump 
element providing a groove at the upper end 
thereof; a removable rod extending through the 
grooves of Said pump elements and being of such 
size as to engage the upper portion of said cylin 
drical cavity to lock the pump elements in posi 
tion; means at the outlet end of said pump ele 
ments providing an annular wall of a diameter 
substantially equal to that of said cylindrical 
cavity to restrict entrance of hot fluid into the 
Space between the upper portions of Said pump 
elements and said shell and thereby prevent free 
circulation of hot fluid through this space; 
means for axially compressing the pump ele 
ments; and means for moving a hot fluid through 
Said pump elementS. 

12. In combination, in a hot-fluid rotary pump: 
a cylindrical shell defining a cylindrical cavity 
and providing inlet and outlet ports, said shell 
further providing an inwardly projecting annular 
shoulder in said cylindrical cavity between said 
inlet and outlet ports; head means closing the 
ends of said cylindrical shell; an insert structure 
in said cylindrical cavity and including an end 
member on the inlet-port-side of said shoulder 
positioned in alignment with said inlet port, said 
end member providing a cylindrical wall of Sub 
stantially constant thickness at all peripheral 
portions, the outer portion of said cylindrical wall 
being only slightly Smaller than said cylindrical 
cavity, said cylindrical Wall having an opening 
adjacent said inlet port but otherwise extending 
completely around the inner periphery of said 
cylindrical shell in close proximity thereto and 
to said head means to define a circular chamber 
Whereby a hot fluid entering said circular chain 
ber will equally heat all portions of Said cylindrica 
wall and the the adjacent portions of said cylin 
drical shell, said insert structure also including a 
portion extending from said outlet port to the 
outlet-port-side of said shoulder and nating 
with said shoulder and resting upon the lower 
inner portion of said cylindrical shell with a Smail 
Space between its upper peripheral portion and 
the upper inner portion of said shell, that portio: 
of said insert structure which is proximate to said 
Outlet port being in communication with said 
outlet port and providing an annular wall of a 
diameter substantially equal to that of said cyline 
drical cavity to restrict entrance of hot fluid into 
the aforesaid Small Space and thereby prevent 
free circulation therethrough; means permitting 
longitudinal expansion of said insert structure 
on the outlet-port-side of said shoulder relative 
to said cylindrical shell to compensate for ex 

9 
cess expansion of said insert structure and to 
maintain pressural contact of said mating Surface 
of said insert structure with said shoulder; and 
means for moving hot fluid from said inlet port 
through said insert structure and thence through 
said outlet port. 

13. In a high-pressure hot-fluid rotary pump of 
the character described, the combination of: a 
massive cylindrical shell providing inlet and Out 
let ports through the wall thereof near the re 
spective inlet and outlet ends thereof, said shell 

O 

providing an inward-extending ring in a plane 
perpendicular to the axis of said shell and lying 
between said ports and near said inlet port, said 
shell having Supporting means disposed on oppo 
site sides thereof and substantially laterally 
aligned with said inlet and outlet ports, whereby 
forces applied to Said shell through the connec 
tion of inlet and outlet pipes to said ports will 
be transmitted directly through the wall of said 
shell in lateral direction to said supporting 
means; an insert structure in said cylindrical 
shell and including an inlet and an outlet section 
positioned on Opposite sides of said ring, said 
insert structure providing an inlet communicating 
with said inlet port of said shell and providing an 
outlet communicating with said outlet port of 
said shell and a passageway between said inlet 
and outlet; pump elements in said passageway of 
Said insert structure; a head closing the inlet end 
of Said shell and forcing said inlet section into 
sealing engagement with said ring; and a head 
Secured to the outlet end of said shell, said last 
named head engaging said outlet section of the 
insert structure and forcing the same against said 
Tling. 

14. In a high pressure hot fluid rotary pump 
of the character described, the combination of: a massive cylindrical shell having substantially ver 
tical radial inlet and outlet ports extending 
through the wall thereof between its ends; head 
means closing the opposite ends of said shell, at 
least one of Said head means being detachable; 
Supporting means extending from said shell on 
opposite sides in substantially lateral alignment 
with said inlet and outlet ports, whereby forces 
or loads applied to said shell through the con 
nection of piping to said ports will be trans 
mitted laterally through the wall of said shell to . 
Said Supporting means without producing sub 
stantial forces or loads tending to distort said 
shell; and a pump structure within said shell for 
pumping a hot fluid therethrough. 

15. A combination as defined in claim 11 in. 
which the cylindrical shell has an outlet port and 
in which said rotary pump means includes an 
insert structure providing a plurality of pump 
elements and a second end member, said second 
end member being within said cylindrical zone in 
communication with said outlet port, said pump 
elements resting upon said cylindrical shell with 
a smail space between their upper peripheral 
portions and said cylindrical shell, that portion of 
Said insert structure which is proximate to said 
outlet port providing an annular wall of a diam 
eter substantially equal to that of said cylindrical 
zone to restrict entrance of hot fluid into the 
aforesaid Small space and thereby prevent free 
circulation therethrough. 
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word " sealing" and insert the same after the semicolon and before "means" 
in line 6), same claim; and that the said Letters Patent should be read with 
this correction therein that the same may conform to the record of the case 
in the Patent Office 
Signed and sealed this llth day of July, A. D. 1939. 

Henry Wan Arsdale 
(Seal) Acting Commissioner of Patents. 



CERTIFICATE OF CORRECTION. 

Patent No. 2,161,695. June 6, 1939. 
GEORGE E. BIGELOW, ET AL. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 9, sec 
Ond column, line 5), claim 15, for the claim reference numeral "ll" read 
5; and that the said Letters Patent should be read with this correction 
therein that the same may conform to the record of the case in the Patent 
Office. 

Signed and sealed this l2th day of September, A. D. l939. 

(Seal) Henry Wan Arsdale, 
Acting Commissioner of Patents. 


