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2 Claims.

This invention relates to an improved form of
apparatus of the class of mixing and stirring de-
vices and the like, driven by electrical means
such as an induction motor.

One of the primary objects of the invention is
to provide an apparatus of this general class
wherein the contacting or mixing zone may be
operated at sub-atmospheric or superatmospheric
pressure and in which packing means for pre-~
venting leakage past moving parts of the appa-
ratus to-or from the mixing zone are obviated.

Another object of the invention is to provide
such an apparatus wherein the transfer of heat
between the motor and the mmmg zone is mini-
mized.

The features of the invention are particularly
advantageous as applied to apparatus for con-
ducting contact conversion reactions at superat-
mospheric or sub-atinospheric pressure ang at
cantrolled temperature in a confined zoneé where-~

agitation or mixing of the reactants with each
other and also, when desired, with a catalytic
agent for promoting the reaction is accomplished
by mechsanical agitation or stirring of the reaci-
ing mass maintained in said confined zone.

The catalytically promoted alkylation between
saturated and unsaturated hydrocarbons is an
example of an operation of the class above men-
tioned to which the features of tHe invention have
been advantageously applied. In this particular
process an alkylating agent, such as sulfuric acid,
aluminum chloride, hydrogen Ruoride or the like,
is employed and is thoroughly mixed in the re-
action zone with the reactive unsaturated and
saturated hydroearbons, such as, for example,
butylenes and isobutane. The reaction, being
endothermie, results in a considerable evolution
of heat and the temperature at which the reac-
tion can be most advantageously conducted is
rather critical. It is also desirable, if not essen-
tial, to keep the reacting mixture in liguid state
or in a dense phase resembling liguid state and
this necessitates the use of relatively high pres-
sure in the reaction zone.

The invention, as embodied in an apparatus for
conducting the alkylatmg reaction and other re-
actions of this general class, provides an impeller
within the confined reaction and mixing zone for
agitating and obtaining intimate contact between
the reactants and the catalyst, said impeller be-

ing mounted on a rotatable shaft connected with -

the armature of an induction motor. The arma-
ture is separated from the field of the motor by a
gheath or pressure-tight housing of suitable non-
magnetic metal, alloy or the like, capable of with-
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standing the pressure employed in the reaction
zone and communicating with the latter through
a pressure-tight sheath or housing provided about
the shaft. This eliminates the necessity for pack-

ing about the rotating shaft and, in the preferred

embodiment of the invention, a second housing
is provided sbout the shaft with a zone between
the same and the other shaft housing through
which suitable cooling fluid is circulated to pre-
vent substantial transmission of heat between the
motor and the reaction zone. The invention also
provides, when desired, for keeping the tempera-
ture rise in the motor within reasonable limits by
providing a suitable cooling coil or the like
through which cooling finid may be circulated
adjacent the field of the motor. N

The features and advantages of the invention
will he more readily apparent from an inspeciion
of the accompanying diagrammatic drawing and
the following description thereof.

The drawing is an elevational view shown prin-
¢ipally in section of one specific form of appa-
ratus embodying the features of the invention.

Referring to the drawing, reference numeral {
designates the shell of a suitable reaction or mix-
ing vessel which is provided with a closed botfom
2 having ‘s suitable outlet and drain connection
3 and having a removeble upper head or closure
member 4 bolted to the shell, as indicated at §,
with a ground joint 6, or other suitable means of
retaining pressure within the reaction and mix.
ing zone, between the removable closure member
and the shell. A suitable inlet connection 40 is
provided on head 4, for admitting fluid to the

3 mixing vessel as will be later described.

An impeller or other stirring or mixing device
of any desired form, indicated at 7, is provided
within the mixing zone and, in this particular in-
stance, the impeller is circumscribed by a series
of deflecting vanes 8 secured to snd suspended
from the removable head 4 by bolts 9. The im-
pelier T is mounted on a rotatable shaft 10 ex-
tending through the closure member 4 io the
armature 1{ of the motor. Shaft 10 is journalled
within the mixing vessel in a suitable bearing 12
disposed within housing {2’ secured to the de-
tachable head 4.

In accordance with the features of the inven-
tion, the shaft 10 and the armature (1 are en-
closed in a pressure-tight housing which com-
prises the eylindrical member i3 of suitable non-
magnetic metal or alloy such as the chromium-
nickel-steel alloy known as “stainless” steel, dis-.
posed about the rotor and the tubular or sleeve-
like member (4 disposed about shaft 10. Mem-
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ber 14 is secured at its Jower end by welding or
_ in any other convenient manner to a threaded

connector {5 which is threaded to connection 1§

provided on head &, a suitable gasket {8 being

provided between the abutting surfaces of mem-

bers 18 and {8.

It will, of course, be understood that, when de-
sired, member |4 may be extended to and welded
or otherwise attached to head 4 to eliminate the
coupling arrangement and the necessity for gas-
ket 18, the coupling arrangement being provided
in the case illustrated for convenience in detach-
' ing the mixing or reaction vesse! from the mo-
tivating means for the impeiler. )

The upper end. of member 4 is secured by
welding or in any other converient manner to a
suitable closure member {8 at the bottom of the
armature casing, member {9 being integral with
member {3 or suitsbly secured thereto by welding
or in any other convenient manner.

A suitable threaded collar 20 or the like is se-
cured to the upper end of membher #3, although
these two members may be formed integral cr
otherwise suitably attached, when desired, and &
top closure plate 2§ fits within member 20 and is
detachably held in place against a suitable gasket
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22, provided between member 20 and the upper

end of member {3, by cap screws 23 extending
through a bolt plate 24 which is detachably
threaded to collar 20. A case-hardened ring 2§
{s provided, in the case illustrated, between the
cap screws 23 and the closure member 21.

Shaft 10 is supported at its upper end above
the armature by a self-alignment bearing, indi-
cated at 28, disposed in a suitable bearing hous-
ing 21 which is threaded, in the case illustrated,
or may be attached in any other suitable manner
10 the closure plate 21, The bearing is made ac-
cessible for lubrication through a threaded port
28 provided in closure plate 2/ and connected. as
shown a$ 28, to a suitable pressure-tight lubrica-
tion fitting, such as indicated, for exampie, at 17,
which projects through an opening provided in
member 24. ’

The motor is provided with an outer case 30
and suitable field coils, indicated diagrammatical-
1y at 31 and connected by well known means, not
illustrated, with a suitable source of electric pow-
er, are disposed within the space defined between
~ the outer case 30 and the armature housing.

- Suitable electrical insulation, such as the mica
sheets, indicated at 82, are provided between the
fleld coils and the inner and outer housings ex-
cept that the cores 39 of the field colls bear
against member I3, h

A suitable supporting structure of any con-
venient form, such as indicatedfor éexample at 33,
is provided for the entire assembly.

As'a special feature of the invention, a tubular
jacket 34, or the like, secured at its upper end
to member 19 and at its lower end to member is
is provided about member {4, with a space 38
therebetween through which suttable cooling fluid
may be circulated, ports 3§ and 31 being pro-
vided through the wall of jacket 34 for the ad-
mission of the cooling fluld to space 38 and for
its discharge therefrom. By virtue of this pro-
vision, the substantial flow of heat through shaft

{8 and member 4 between the motor and the
mixing or reaction zone is prevented.
_ Tt is, of course, also within the scope of the in-
vention to provide a suitable jacket through
which convective fluid may be circulated about
the reaction or mixing vessel to control the tem-
persiure within the reaction or mixing sone, al-

2,877,087

though this well known provision is not ilius-
trated in the drawing.

A motor of the type herein provided and illus-
trated will develop considerable heat due to dis-
tortion of the magnetic field or impedance offered
to the flow of magnetic force between the fleld
coils and the armature by member 3. In view
of this the invention provides for dissipating a
large portion of this heat, when required, to keep
the operating temperature of the motor within the
required limits. This is accomplished, in the case
{llustrated, by means of a cooling coil, indicated
at 38, through which cooling fluid may be cir-
culated. The coil 38 is disposed adjacent the
fleld colls within the space between the outer shell
30 of the motor and the armature housing, al-
though it may, when desired, be replaced or aug-
mented by a cooling coil wound about the outer
case 30 or by providing a hollow outer case
through which cooling fluid may be circulated.

In operaticn of the device fluids to be mixed
may be continuously or intermittently supplied
to vessel | through conduit 40 and the resulting
mixture may be continuously or intermittently
removed from the vessel through conduit 3. This
arrangement, may, of course, be reversed when
desired, the incoming fluid being admitted
through conduit 3 and the outgoing fluid dis-
charged through conduit #0. Alternatively, and
in accordance with the preferred mode of oper- -
ating the device, one or more of the flulds to be
mixed may be supplied through conduit 40’ into
the annular space provided about shaft (0 above
bearing 2’. The fluid thus supplied in the ap-
paratus is introduced under sufficlent pressure to
force the same between the bearing 12’ and shaft
10 into the mixing zone. When desired, the shaft
10 may be rified adjacent bearing 12’ as indi-
cated at &1, to assist the flow of fluid into the
mixing zone, or a sufficlently loose fit may be
provided between the bearing and the shaft to
permit passage of the desired quantity of fluld
therebetween from conduit 40’ into the mixing
zone.

The provision for introducing incoming fluid

‘into the mixing zone between the bearing 12’ and

the shaft, as above described, permits protection

" of the bearing from contact with excessively hot
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or corrosive ingredients of the mixture by intro- ..
ducing a non-corrosive or relatively cool com-
ponent of the fluids to be mixed through conduit
40’, while introducing relatively hot and/or cor-
rosive components thereof through conduit 3 or
conduit 49. For example, when the apparatus
is employed in the catalytic alkylation of iso-
butane with butylenes employing a corrosive
alkylating agent or catalyst such ss phosphoric
or sulfuric acid, & portion or all of the butylenes
or a portion or all of the isobutane to be reacted
may be introduced in relatively cool state through
conduit 48’ while the remaining reactants and
all of the corrosive catalyst is introduced through
conduit 3 or conduit 48, . :

1 claim as my invention: .

1. An apparatus of the class described compris-
ing a closed pressure tight mixing vessel, an im-
peller disposed within said vessel, an electric
motor above and spaced from said vessel, a pres-
sure tight casing around the rotor of sald motor
and having a bottom closure member and a top
closure member, a vertical shaft extending from
the impeller through an opening in the iop of
sald vessel and through an opening in said bot-
tom closure member and connected with said

& bearing for the shaft within said vessel
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adjacent the first-mentioned opening, and a
tubular member depending from said bottom
closure member and surrounding and spaced
from the portion of said shaft outside said vessel,
the annular space between said tubular member
and shaft being in communication with the in-
terior of said casing through the opening in said
bottom closure member, said casing and tubular
member forming a closed pressure tight chamber
housing the rotor and said portion of the shaft
and communicating with the interior of the ves-
sel through said opening in the top of the vessel,
the field coils of the motor being disposed outside
said pressure tight chamber.

2. An apparatus of the class described compris-
ing a closed pressure tight mixing vessel, an im-
peller disposed within said vessel, an electric
motor above and spaced from said vessel, a pres-
sure tight casing around the rotor of said motor
and having a bottom closure member and a top
closure structure, a thrust bearing enclosed within
‘said top closure structure, a vertical shaft ex-

3

tending from the impeller through an opening

~ in the top of said vessel and through an opening
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in said bottom closure member, said shaft being
connected with said rotor and being supported
at its upper end above the rotor by said thrust
bearing in the top closure structure, a bearing
for the shaft within said- vessel adjacent the
first-mentioned opening, and a tubular member
depending from said hottom closure member and
surrounding and spaced from the portion of said
shaft outside said vessel, the annular space be-
tween said tubular member and shaft being in
communication with the interior of said casing

‘through the opening in said bhottom closure

member, said casing and tubular member form-
ing a closed pressure tight chamber housing the
rotor and said portion of the shaft and com-
municating with the interior of the vessel through
said opening in the top of the vessel, the field
coils of .the motor being disposed outside said
pressure tight chamber. -
GEORGE L. HERVERT.



