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1

" This invention relates to apparatus for the
compression of air or other gas, and more par-

ticularly to rotary positive displacement pumps

or boosters for handling hot gases. |

It is an object of this invention to provide
rotary positive displacement pumps or boosters
equipped with impellers having small operating

clearances in which the proper operating clear-

snces are maintained when handling hot gases,
such that the pumps can successfully and effi-

. ciently handle hot gases. |

Another object of this invention is to cool the
impellers by introducing gas of a lower tempera-
ture into the gas being displaced by the pumps in

order to maintain such proper operating clear-

ances. |

Another object of this invention is the pro-
vision of ports for introducing cooling gas in
direct contact with the impellers, which ports are
so located that the rotating impellers will act as
valves to admit the cooling gas at the proper
time for effective cooling without loss of effi-
ciency of the pumps.

It is a still further object of this invention to
utilize gas being handled to control the tem-
perature of impellers and casings in such a man-
ner that circulation of gas for temperature con-
trol is obtained without the use of additional
outside energy. .

Other objects and advantages of the inven-
tion will be apparent from the following descrip-
tion, the accompanying drawings, and the
appended ciaims. -

Rotary positive displacement pumps or boost-
ers usually comprise two multilobed impellers
rotating within a surrounding casing. The two
impellers are mounted on parellel shafts which
are geared together so that the impellers rotate
in opposite directions. The contour and finish of
the impellers and the accuracy of cut of the gears
is such that a small, substantially gas-tight oper-
ating clearance of a few thousands of an inch
or less is maintained between the impellers as
they rotate. The surrounding casing has semi-

cylindrical sides conforming to the paths de-

scribed by the ends of the impeller lobes and Is
otherwise so shaped that a small, substantially
cas-tight operating clearance of a few thou-
sands of an inch or less is provided between the
sides and the ends of the casing and the rotating
impellers. | | |

As the impellers revolve gas flows through a
eas inlet into pockets formed by adjacent lobes
‘of each impeller and the surrounding casing, Is
trapped in the pockets, is carried to a gas outlet,

y 3
"and is forced positively into a discharge pipe.
During each complete revolution of the impellers
this action is repeated a number of times equal
to the total number of impeller lobes. At high

g impeller speeds this results in a practically con-

- stant flow of gas without surging.

In many cases it is edsirable {0 use gas pumps
of the rotary positive displacement type for high
pressures, with corresponding high heat due to

10 the heat of compression. Highly heated gas is
also encountered at lower ratios of compression
when initially hot gas must be handled, the
problem frequently arising of handling gases
initially at 400° . up to 100° . When handling

18 hot sases with compressors of the reciprocating
type it is customary to water-jacket the cylinder
to avoid overheating, and to provide the piston
‘'with snap rings which expand or contract as
necessary to make close contact with the cylin-

20 der. Temperature differences between the cylin-
der and piston, resulting in unequal expansions,
are not such a serious problem with that type of
construction because of the tolerances permitted
by the use of snap rings. .

26 With rotary displacement pumps of the type
described no satisfactory way to provide snap
rings or the equivalent has been devised. Such
rotary positive displacement pumps must be
designed for operation with very small operating

30 clearances between coacting impellers, and be-

~ tween impellers and the surrounding casing in
. order to provide substantially gas-tight seais
against slip of gas through the pump wtih re-
sultant loss of efficiency. If these clearances

35 change as a result of the impellers reaching an
appreciably higher temperature than the sur-
rounding casing, the impellers may strike each
other or the casing and failure or serious dam-

“age to the pump may result. Therefore, water-

40 jacketing of the casing of such rofary pumps
without cooling the impellers is a distinet hazard.
Nevertheless such rotary pumps have many ad-
vantages. For example, the absence of sliding
or wearing contacts within the casing makes it

45 unnecessary to have lubricants in contact with
the gas being handled, and there are no valves,
springs, or simnilar small parts to fail or require
adjustment or replacement. The gas Is delivered
without surging and is uncontaminated by lubri-.

50 cants or other pump liquids.

In accordance with this invention provision is
made for introducing gas of a lower temperature
into the casing in direct contact with the Im-
pellers in order to prevent overheating of the im-

56 pellers and to maintain a substantially uniform
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3
temperature.
tained by withdrawing gas from the high pres-
sure outlet side of the pump, passing it through
a gas cooler, and then introducing the cooled gas

into the gas being displaced from the low pres-
sure inlet side of the pump to the outlet side. It

has been found that, when the cooling gas is in-
troduced at the proper place in the pump in
proper relation with the rotation of the impellers,
the difference in pressures between the gas being
displaced within the pump and the gas at the
cutlet side of the pump will produce the desired
flow of gas without material loss of efliciency of
the pump, and without the necessity of using any
substantial additional power. Provision is also
made for using the motion of the impellers to
control the flow of cooling gas so that it is in-
troduced at the proper times in proper coording-
tion with the pump operation and with g mini-
mum of auxiliary mechanism.

Since the casing surrounding the pump im-
pellers would normally be cooled by the sur-
rounding atmosphere as well as by the cooling gas
introduced, it would tend to reach a temperature
sufficiently below that of the impellers where the
discharged gas was in a highly heated condition
to cause the difficulties with loss of clearances
as discussed anove. 'Therefore provision is pref-
erably made for circulating gas around the casing
ab sufficient temperature to maintain the casing
at a temperature comparable with that of the im-
pellers such that the small operating clearances
are maintained sufficiently unchanged, or the
temperatures of the casing and the impellers are
correlated in such a way that this effect is ob-
tained. Preferably turbulence in the outlet gas
resulting from the pumping action of the impellers
is used to cause circulation cof outlet gas around
the casing within a suitable casing jacket. Ex-
ceplt in unusual cases this will maintain the cas-
ing at the proper temperature, and more positive
means of heafing will not be necessary.

Reference is made to the drawings which illus-
trate preferred embodiments of the invention,
and in which like parts are designated by the same
numerals. |

Fig. 1 is a side elevation, partially in section,
of a rotary displacement pump for compressing
hot gases constructed in gccordance with the
present invention, the section being taken on the
line I—-1 of Fig. 3; |

Fig. 2 is g top view, partially in section, of a
part of Fig. 1, showing how the impeller shafts
are geared together;

Fig. 3 is a vertical sectional view on the line

3—3 of Fig. 1; |
-~ Fig. 4 is another vertical sectional view of the
casing shown in Fig. 3, with the section taken
on line 4—4 of Fig. 1;

Figs. 5 and 6 are vertical sectional views of the
impellers and impeller casing of g modified pump
construction;

Fig. 7 is an end view of the pump shown in
Figs. 5 and 6 drawn to a different scale; and

Figs. 8 and 9 are vertical sectional views of the
impellers and impeller casing of a pump having
two-lobed impeliers instead of the three-lobed
impellers previously shown, illustrating applica-
tion of the invention to this type of pump.

The rotary pump shown in Figs. 1 to 4 is of
symmetrical construction about a plane passed
midway between the two impeller shafts {0 and
i1, perpendicular to a plane passed through the
axes of the two shafts. The construction shown
in Fig. 1, in which only shaft 10 can be seen, ap-

Preferably this cooling gas is ob-
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plies as well to the opposite side of the pump, with
the exception that shaft 10 is driven by suitable
means, such as an electric motor {2, whereas
shaft 1{ is driven by shaft 0. Shafts 1§ and i
are supported by bearings 13 and are geared to-
gether by gears, such as the herringhone gears
indicated at 14, so that they turn in opposite di-
rections at the same speed of rotation. Mounted
on shafts 10 and i1 are two coacting three-lobed
impellers 19 and 6. These impellers are of suit-
able contour, such as involute or cycloidal design,
and inverfit with each other in such manner that
& very small and substantially gas-tight operating
clearance is maintained between them in all posi-
tions of rotation. Surrounding the impellers is
a casing 11, provided with semicylindrical sides
i8 which conform to the paths described by the
ends of the impeller lobes, in which the impeliers
rotate with a very small operating clearance so
that a substantially gas-tight fit is provided. The
casing 1s provided with packing glands {9 and 26
to form a gas-tight fit around the shafts 16 and
{{. As the impellers rotate, a part of the gas
in gas inlet opening 21 is trapped in gas pockets
such as 22 and 23, formed by two adjacent im-
peller lobes and the surrounding case, and is car-
ried around by the rotation of the impellers and
forced into the high pressure gas outlet opening
24. Compression of the gas carried forward oc-
curs as it is forced into space 24.

Ports 2% and 26 are provided in the semi-
cylindrical sides 18 of the casing for introducing
gas of a higher pressure and lower temperature
into the gas pockets between impeller lobes in
direct contact with the impellers. Each port is
located approximately 120 degrees of an impeller
revolution from the edge of the gas inlet open-
ing 21 so that it is opened to g gas pocket imme-
diately after the pocket is closed off from the gas
inlet. In Fig. 3 impeller 15 is shown just as it is
closing gas pocket 22 off from the gas inlet 2§ and
opening it to port 25. Impeller {6 is shown at
a later point in its revolution after the gas pocket
23 has been opened to port 26. |

‘The cooling gas to be introduced into the gas
pockets may be from any source which is at a
higher pressure than the gas in the pocket and
is at a sufficiently low temperature to heve the
required cooling effect on the impellers. It will
usually be of the same composition as the gas
entering through gas inlet 21, but in some cir-
cumstances need not be. Preferably it is gas
withdrawn from the outlet side of the pump,
since this gas is already at a higher pressure than
the gas in the gas pockets. Asshown in Fig. 3 £as
may be withdrawn from the outlet gas manifold
21 through pipes 28 and 29, passed through gas
coolers, indicated diagrammatically at 36 and 31,
to reduce its temperature the required amount,
and introduced into the gas pockets through ports
25 and 26. The gas coolers 30 and 31 may be of
suitable design, such as the shell and tube type
in which cooling fluid such as water is circulated
through a bank of pipes and the gas to be cooled
Is passed around the outside of the pipes, and
should be of adequate capacity to give the desired
cooling effect.

The gas in the gas pockets is initially at sub-
stantially the pressure of the inlet gas. Intro-
duction of gas from fhe outlet side of the pump
will raise the pressure in the gas pockets some-
what but the withdrawal of gas from the dis-
charge manifold 27 is in relatively small quan-
tity compared with the total discharge of the

76 pump and does not materially reduce the out-



put pressure. Since the impeller rotate at high
speed and one pocket Is being discharged into
the gas outlet while another pocket is receiving
gas through its gas port from the outlet gas, any
pulsation of pressure in the outlet gas is negli-
gible. There need be no overall loss of pump
efficiency so long as the ports are located as de-
scribed so that gas from the gas outlet cannot
escape back into the gas inlet.
~ Also shown in Figs. 1, 3, and 4 is a jacket 32
“surrounding the casing (1. This may extend
- ground both sides and the remainder of the

10

casing as shown, or may extend around the semi-

cylindrical sides 18 only, depending upon the
temperature conditions which are encountered.
The jacket provides a space within which a heat-
ing fluid may be circulated around the casing

15

to heat the casing to a temperature which is of

the same order as, and preferably slightly higher
than, the temperature of the impellers. In this

way undesirable cooling, or irregular tempera-

ture conditions of the casing, are prevented and
the temperatures of the casing and of the im-
pellers may thus be controlled so that the casing
may always be heated sufficiently relative to the
impellers to insure maintenance of the desired
operating clearances and prevent undue expan-
sion of impellers relative to each other and rela-
tive to the casing. While it is preferable that

the casing be maintained at a higher temperaiure.

" than the impellers, it is not desirable to have a
large differential in temperature as the clearances
‘would then become excessive. In some cases it
may be sufficient to rely entirely on the jacket to
maintain said casing at a temperature correlated
to that of the impellers such that the required
' small operating clearances are maintained, and
not provide for introducing cooling gas into the
-gas pockets. |

The fluid circulated through the jacket may

be any inert gas or liquid of suitable tempera-
ture. Preferably, however, the outlet gas from
the pump is used to keep the casing at the re-
quired temperature.
by providing openings 33 from the top of the
jacket space into the gas outlet space '2{ imme-
 diately above the impellers. At this point suf-
ficient turbulence is created by the impellers to
cause the gas to circulate through the jacket. In
most cases no other 2penings need be provided
" into or out of the jacket space. However, in some
cases it may be found desirable to connect the
wottom of the jacket space to a subsequent part
of the high pressure gas manifold by means of
pipes, in order to obtain an increased circulation
of gas. The temperature of the casing is pref-

erably maintained at about the same tempera-.

ture as the impellers so the same amount of ex-
pansion will take place in both. S

‘Referring to Figs. b, 6, and 7, a modification is
shown in which cooling gas is admitted into the

20

25
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pocket, with resultant cooling of the impeller 8.
When the impellers have rotated a part of a

revolution to the position shown in Fig. 6, port

44 is commencing to close and port 43 is com-

mencing to open. Momentarily, gas pockets 41
and 48 are connected through pipe 42.
pocket 48 has assumed a pressure approaching
that of gas outlet 24, whereas gas pocket 47 con-
tains gas at the lower pressure of gas inlet 21,
gas will pass from gas pocket 48 to gas pocket
41 without passing through the cooler 41, How-
ever, this condition is of such short duration
that it does not seriously interfere with the de-
sired flow of cooling gas to the impellers. There-
fore, it is practicable to use a single gas cooler,
whereas the use of a single cooler in the ar-
rangement shown in Fig. 3 would be less desir-
able because, when the ports are located in the
semicylindrical sides of the casing, the ports are
simultaneously open for an appreciable time.

‘Another advantage to locating the ports in the

ends of the casing is that the cooling gas is ad-
mitted in a more favorable position for cooling
the impellers with less cooling of the casing sides. -
However, it may sometimes be desirable to use
both the above modification and the previously |
described arrangement shown in Fig. 3 con the
same pump, in order to admit cooling gas to the
impeller at several points and obtain greater
cooling effect. -

Figs. 8 and 9 show how the invention may be

- adapted to a rotary displacement pump having

two-lobed impellers. With the usual design of
impellers and casing shown it will be necessary
to locate the ports 90, 31 for admitting cooling
gas quite near to the high pressure outlet side

~of the pump 24, in order to avoid flow of high

4()

This may be done readily

60

55

gas pockets through ports in the ends of the

casing instead of through the semicylindrical
sides as previously shown. Gas is withdrawn
from the gas outlet side of the pump through

 pipe 40, passes through gas cooler &f, and the

cooled gas passes through pipe 42 and into the .

gas pockets through ports 43 and 44. Cooling
fluid, such as water, is circulated through the
cooler in the ustal manner through pipes 485 and
.46. When the impellers are in the position
" shown in Fig. 5, port 43 is closed by impeller 16
and port 44 is open. Cooled gas enters through
port 44 into-gas pocket 48, raising the pressure

10

pressure gas backward through the pump and
into the lower pressure space 21. Nevertheless
there is a.short interval of time during which a
port will be open into a gas pocket before the
gas pocket is open directly to the high pressure
gas space 24, as will be apparent by comparing
Figs. 8 and 9, which show successive impeller

positions. It would appear that the moment an
impeller rotates to the position on the right of

Fig. 9 there would be an instantanecus rush of
gas from the space 24 into the advancing im-

peller pocket, but oscillograph readings show

that there is a time lag and this would appear

to provide for more effective functioning of
ports 50, 51 than is indicated by Figs. 8 and 9.
The interval of time will be sufficient to start a
rush of cooling gas into'a gas pocket and mate-
rially assist in prevent overheating of the
impellers. |

If this usual design of two-lobed impeller
pump is modified, as by providing for the cylin-
drical sides of the casing to follow the path of
the ends of the impellers for a greater distance,
it is possible to increase the interval of time
between opening of the gas pocket to the cooling
gas and opening of the gas pocket to the gas
space 24. The ports for cooling gas can also
be arranged in the ends of the casing, as illus-
trated in Figs. 5, 6, and 7, but with two-lobed
impellers the ports will usually have to be located
close to the gas space 24 for the reasons dis-
cussed above.

While the forms of apparatus described and

 illustrated constitute preferred embodiments of

the invention, it is to be understood that the in-
vention is not limited to these precise forms of

and lowering the temperature of _the gas in the 75 apparatus, and changes may be made therein

Since gas -
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without departing from the scope of the inven-
tion as defined in the appended claims.

What is claimed is;: |

1. A gas pump of the rotary displacement type
- for handling hot gases comprising a casing having
a gas inlet and a gas outlet, a plurality of multi-
lobed rotary interfitting impellers 1rotatably
mounted in said casing with a small operating
clearance between said impellers providing .a sub-
stantially gas-tight seal and adapted to displace
gas Irom sald gas inlet to said gas outlet when
rotated, and means for introducing cooling gas
into sald casing in direct contact with said im-
pellers to prevent overheating of said impellers
and to maintain said small operating clearance
therebetween.

2. A gas pump of the rotary displacement type
for handiing hot gases comprising a casing hav-
Ing a gas inlet and a gas outlet, a plurality of
multilobed rotary interfitting impellers rotatably
mounted In said casing with a small operating
clearance providing a substantially gas-tight seal
and adapted to displace gas from said gas inlet
to said gas outiet when rotated, means for intro-
ducing cooling gas into said casing in direct con-
tact with said impellers to prevent overheating
of sald impellers, and means for circulating high-
er temperature gas around said casing to main-
tain said casing at a temperature comparable with

that of said impellers such that said small oper- .

ating clearance is maintained.

3. A gas pump of the rotary displacement type
for handling hot gases comprising g casing hav-
Ing a gas inlet and a gas outlet, a pair of multi-
lobed rotary interfitting impellers rotatably
mounted in said casing with a small operating
clearance between said impellers providing a sub-
stantially gas-tight seal and adapted to displace
gas from said gas inlet to said gas outlet when
rotated, a gas cooler, and means for passing gas
from said gas outlet through said gas cooler and
into said casing in direct contact with said im-
pellers to prevent overheating of said impellers
and to maintain said small operating clearance
therebetween.

4. A gas pump of the rotary displacement type
for handling hot gases comprising a jacketed cas-
Ing having a gas inlet and a gas outlet, a plurality
of multilobed rotary interfitting impellers rotat-
ably mounted in said casing with a small oper-
ating clearance between said casing and said im-
pellers providing a substantially gas-tight seal
and adapted to displace gas from said gas inlet
v0 said gas outlet when rotated, and means for
circulating heated gas from said gas outlet
through said jacket to maintain said casing at
an increased femperature comparable with that
of said impeller means such that said small oper-
ating clearance is maintained. -

5. A gas pumbp of the rotary displacement type
for handling hot gases comprising a pair of oppo-
sitely rotating multilobed interfitting impellers
coacting to provide a small and substantially gas-
tight operating clearance between said impellers
in all positions, a casing provided with a gas inlet
and a gas outiet and having substantially semi-
cylindrical sides conforming to the paths de-
scribed by the ends of the lobes of said rotating
impellers surrounding said impellers with a small
and substantially gas-tight operating clearance,
gas pockets defined by adjacent lobes of said im-
pellers and the surrounding casing adapted to
trap gas at said gas inlet and displace the trapped
gas Into said gas outlet as said impellers rotate,
and means for introducing cooling gas into said

o |
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gas pockets to prevent overheating of said im-
pellers and to maintain said small operating clear-
ance between said impellers.

6. A gas pump of the rotary displacement type
for handling hot gases comprising a pair of oppo-
sitely rotating multilocbed interfitting impellers
coacting to provide a small and substantially gas-
tight operating clearance between said impellers
in all positions, a casing provided with a gas inlet
and a gas outlet and having substantially semi-
cylindircal sides conforming to the paths de-
scribed by the ends of the lobes of said rotating
impellers surrounding said impellers with a small
and substantially gas-tight operating clearance,
gas pockets defined by adjacent lobes of said im-
pellers and the surrounding casing adapted to
trap gas at said gas inlet and displace the trapped
gas into said gas outlet as said impellers rotate,
a source of gas of lower temperature and higher
pressure than the gas at said gas inlet, said cas-
1ng having ports for introducing said lower tem-
perature gas into said gas pockets to prevent
overheating of said impellers and to maintain
sald small operating clearance between said im-
pellers, and means for conducting said lower tem-
pcrature gas from said source to said ports.

7. A gas pump of the rotary displacement type
for handling hot gases comprising a pair of oppo-
sitely rotating multilobed interfitting impellers
coacting to provide a small and substantially gas-
tight operating clearance between said impellers
in all positions, a casing provided with a gas inlet
and a gas outlet and having substantially semi-
cylindrical sides conforming to the paths de-

~ scribed by the ends of the lobes of said rotating

impellers surrounding said impellers with a small
and substantially gas-fight operating clearance,
gas pockets defined by adjacent lobes of said im-
pellers and the surrounding casing adapted to trap
gas at said gas inlet and displace the trapped gas
into said gas outlet as said impellers rotate, a
source of gas of lower temperature and higher
pressure than the gas at said gas inlet, the semi-
cylindrical sides of said casing having ports for
introducing said lower temperature gas into said
gas pockets to prevent overheating of said im-
pellers and to maintain said small operating clear-
ance between said impellers, and means for con-
ducting said lower temperature gas from said
source to said ports.

8. A gas pump of the rotary displacement type
for handling hot gases comprising a pair of op-
positely rotating multilobed interfitting impellers
coacting to provide a small and substantially gas-
tight operating clearance between said impellers
In all positions, a casing provided with g gas inlet
and a gas outlet and having substantially semi-
cylindrical sides conforming to the paths de-
scribed by the ends of the lobes of said rotating
impellers surrounding said impellers with a small
and substantially gas-tight operating clearance,
gas pockets defined by adjacent lobes of said im-
pellers and the surrounding casing adapted to
trap gas at said gas inlet and displace the trapped
gas into said gas outlet as said impellers rotate,
a source of gas of lower temperature and higher
pressure than the gas at said gas inlet, said cas-
ing having ports located adjacent to said semi-
cylindrical sides for introducing said lower teni-
perature gas into said gas pockets to prevent
overheating of said impellers and to maintain said
small operating clearance between said impeliers,
and means for conducting said lower temperature
gas from said source to said ports.

9. A gas pump of the rotary displacement type
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for handling hot gases comprising a pair of op-
positely rotating multilobed interfitting impellers
coacting to provide a small and substantially gas-
tight operating clearance between said impellers
in all positions, a casing provided with a gas in-
let and a gas outlet and having substantially semi-
cylindrical sides formine to the paths described
by the ends of the lobes of said rotating impellers
surrounding said impellers with a small and sub-
stantially gas-tight operating clearance, gas
pockets defined by adjacent lohes of said impellers

10

and the surrounding casing adapted to trap gas

at said gas inlet and displace the trapped gas
into said gas outlet as said impellers rotate, said
casing having ports for introducing gas into said
gas pockets, a gas cooler, means for conducting
gas from said gas outlet to said gas cooler te cool
said gas, and means for conducting said cooled
gas from said gas cooler to said ports and into
said gas pockets to prevent overheating of said

16

20

impellers and to maintain said small operating

clearance between said impellers.

'10. A gas pump of the rotary disp_lacement type

for handling hot gases comprising & pair of op-
positely rotating multilobed interfitting impellers
coacting to provide g small and substantially gas-
tight operating clearance between said impellers

in all positions, a casing provided with g gas inlet

and a gas outlet and having substantially semi-
cylindrical sides conforming to the paths de-
scribed by the ends of the lobes of said rotating
impellers surrounding said impellers with g small
and substantially gas-tight operating clearance,
gas pockets defined by adjacent lobes of said im-
pellers and the surrounding casing adapted to
trap gas at said gas inlet and displace the trapped
cas into said gas outlet as said impellers rotate,
said casing having ports adjacent said semicy-
lindrical sides of said casing of such size and so
located that said ports are closed during the
rotation of said impellers except during the time
when said gas pockets are closed off from said
gas inlet and from said gas outlet, said ports
being open to substantially only one gas pocket
at a time, a gas cooler, means for conducting gas
from said gas outlet to said gas cooler to cool said
gas, and means for conducting said cooled gas
from said gas cooler to said ports and into said
gas pockets to prevent overheating of sald im-
pellers and to maintain said small operatlng clear-
ance between said impeller.

11. A gas pump of the rotary disjpllacement type
for handling hot gases comprising a pair of op-
positely rotating multilobed interfitting impellers

coacting to provide a small gnd substantially gas-

20
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tight operating clearance between said impeilers

in all positions, a casing provided with a gas inlet
and a gas outlet and having substantially semi-
cylindrical sides conforming to the paths de-
scribed by the ends of the lobes of said rotating

60

impellers surrounding said impellers with a small

~and substantially gas-tight operating clearance,
gas pockets defined by adjacent lobes of said im-
pellers and the surrounding casing adapted to
trap gas at said gas inlet and displace the trapped
gas into said gas outlet as said impellers rotate,

65

means for introducing cooling gas into said

trapped gas to prevent overheating of
pellers, and means for circulating heating gas
around said casing to maintain said casing at a
temperature relative to said impellers which will
‘maintain said small clearances.

12, A gas pump of the rotary displacement type
for handling hot gases comprising a pair of op-

- positely rotating multllobed 1nterﬁtt1ng mpellers

sald im~ .

70
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coacting to maintain a small and substantially

pellers in all positions, a jacketed casing provided

with a gas inlet and a gas outlet and having sub-

stantially semicylindrical sides conforming to the
paths described by the ends of the lobes of said
rotating impellers surrounding said impellers with
a small and substantially gas-tight operating
clearance, gas pockets defined by adjacent lobes
of sald impellers and the surrounding casing

‘adapted to trap gas at said gas inlet and to dis-

place said trapped gas from said gas inlet to said
gas outlet as said impellers rotate, a gas cooler,
means for conducting gas from said gas outlet
to said gas cooler to cool said gas, means for con-

- dueting said cooled gas from said gas cooler

through said casing and into said gas pockets to
prevent overheating of said impellers, and means

for circulating gas from said gas outlet around

sald casing within said casing jacket to maintain
said casing at a temperature comparable with
that of said impellers such that said small oper-

- ating clearances are maintained.

13. A gas pump of the rotary displacement type
for handling hot gases comprising a pair of op-

‘positely rotating multilobed interfitting impellers

coacting to maintain a small and substantially
gas-tight operating clearance between said im-
pellers in all positions, a jacketed casing pro-
vided with a gas inlet and a gas outlet and having
substantially semicylindrical sides conforming to
the paths described by the ends of the lobes of
said rotating impellers surrounding said impellers

-with a small and substantially gas-tight operat-

ing clearance, gas pockets defined by adjacent
lobes of said impellers and the surrounding cas-
ing adapted to trap gas at said gas inlet and to
displace said trapped gas from said gas inlet to
said gas outlet as said impellers rotate, a gas
cooler, means for conducting gas from sald gas
outlet to said gas cooler to cool said gas, means
for conducting said cooled gas from said gas
cooler through said casing and into said gas pock-
ets to prevent overheating of said imvellers, said
casing jacket having openings- into said gas out-
let providing for circulation of gas from sald gas.
ouflet around said casing within said jacket to
maintain said casing at a temperature compar-
able with that of saild impellers such that said
small operating clearances are maintained. |

14, A gas pump of the rotary displacement -
type for handling hot gases comprising a palr of
oppositely rotating multilobed interfitting im-
pellers coacting to maintain a smal: and substan-
tially gas-tight operating clearance between said
impellers in all positions, a jacketed casing pro-
vided with a gas inlet and a gas outlet and having
substantially semicylindrical sides conforming to
the paths described by the ends of the lobes of
said rotating impellers surrounding said impellers
with a small and substantiallv gas-tight overat-
ing clearance, gas pockets deflned by adjacent
lIobes of said impellers and the surrounding cas-
ing adapted to trap gas at said gas inlet and to
displace said trapped gas from said gas inlet to
said gas outlet as said immvellers rotate, and means
for circulating gas around said casing within sald
casing jacket to maintain said casing at a tem-
perature correlated to that of said impellers such
that said small operating elearance between said

~ impellers and said casing is maintained.

- 15. A gas pump of the rotary displacement type
for handling hot gases comprising a pair of op-
positely rotating multilobed interfitting impellers

7% coacting to maintain a small and substantially
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gas-tight operating clearance between said im-
pellers in all positions, a jacketed casing provided

2,489,887

with a gas inlet and a gas outlet and having sub-

stantially semicylindrical sides conforming to the
paths described by the ends of the lobes of said
rotating impellers surrounding said impellers
with a small and substantially gas-tight operat-
ing clearance, gas pockets defined by adjacent
lobes of said impellers and the surrounding cas-
ing adapted to trap gas at said gas inlet and to
displace said trapped gas from said gas inlet to
sald gas outlet as said impellers rotate, and means
for circulating gas from said gas outlet around
sald casing within said casing jacket to maintain
said casing at a temperature correlated to that
of said impellers such that said small operating
~ clearance between said impellers and said casing
is maintained.

16. A gas pump of the rotary displacement type
for handling hot gases comprising a pair of op-
positely rotating multilobed interfitting impellers
coacting to maintain a small and substantially
gas-tight operating clearance between said im-
pellers in all positions, a jacketed casing pro-
vided with a gas inlet and a gas outlet and having
substantially semicylindrical sides conforming to
the paths described by the ends of the lobes of
‘said rotating impellers surrounding said impellers
with g small and substantially gas-tight operat-

ing clearance, gas pockets defined by adjacent

lobes of sald impellers and the surrounding cas-
ing adapted to trap gas at said gas inlet and
to displace said trapped gas from said gas inlet
to said gas outlet as sald impellers rotate, said
casing jacket having openings into said gas out-
let providing for circulation of gas from said gas
outlet around said casing within said jacket to
maintain said casing at a temperature corre-
lated to that of said impellers such that said small
operating clearance between said impellers and
sald ecasing is maintained.

17. A gas pump of the rotary displacement type
for handling hot gases comprising a pair of op-
positely rotating multilobed interfitting impellers
coacting to maintain a small and substantially
gas-tight operating clearance between said im-
pellers in all positions, a jacketed casing pro-
vided with a gas inlet and a gas outlet and hav-
ing substantially semicylindrical sides conform-
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ing to the paths described by the ends of the lobes
of said rotating impellers surrounding said im-
pellers with a small and substantially gas-tight
operating clearance, gas pockess defined by ad-
Jacent lobes of said impellers and the surrounding
casing adapted to trap gas at said gas inlet and
to displace said trapped gas from said gas inlet
to said gas outlet as said impellers rotate, said
casing jacket having openings into said gas out-
let s0 located that turbulence created by the ro-
tation of said impellers causes circulation of gas
from said gas outlet around said casing within
sald Jacket and maintains said casing at a tem-
perature comparable to that of said impellers
such that said small operating clearance between
said impellers and said casing is maintained.
18. A gas pump of the rotary displacement type
comprising a casing having a gas inlet and a gas
outlet, a plurality of multilobed interfitting rotary
impellers rotatably mounted in said casing with

a small operating clearance providing a substan-

tially gas-tight seal adapted to displace gas from
sald gas inlef to said gas outlet when rotated with
resulting increase in the temperature of the gas,
means for introducing a cooling fluid into said
casing in direct contact with said impellers to
lower the temperature thereof, and means for
applying heat to said casing to raise the temper-
ature thereof toward that of said impeller means
to provide for maintaining said small operating
clearance,
CARL R. HOUGHTON.
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