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Pétented Mar. 24, 1925, 1,530,982

UNITED STATES PATENT OFFICE

Application filed June 18, 1821. Serial No. 478,578,

Lo all whom it may concern.: wheel proper is disposed in an annular &s
e it known that I, Frans H, C. Corrus, chamber 57, which is formed Ly a flange 58 -
a citizen of the United Statcs,_residing at on casing 51, cooperating with a flange 59
Worcester, in the county of Worcester and on g Superposed cylindrical casing G0, the
& Commeonwealth of Massachusetts, have in- latter providing an exhaust outlet 61 from
vented a new and useful Improvement in a the chamber 57, ‘ 80
Blower, of which the following, together  The turbine wheel 55 is carried directly
with the dccompanying drawings, is a speci- upon the blades 62, 62, of u propeller fan,
fication. o the hub 68 of which i mounted upon and
10 The present invention relates generally keyed to g shaft 64. The air which is
tob owers, such as are used for ventilating handled by said fan is forced upwardly be- 65
and drafting purposes. More specifically, tween g specially designed serjes of sta-
the invention contemplates improvements in tionary guide vanes 62%, so arranged as to
a blower or fan whose blades operate in direct the air, with 2 minimum of friction,
conjunction with a set of stationary guide into the conduit A, which for instance may be
vanes,—the fan being driven by a steam or the stack of a locomotive or steam boat. The 70
other turbine on itg periphery. "In addition, shaft 64 ig journalled in suitable. bearings,
the invention contemplates radical improve- as hereinaftor described, provided by a bear-
ments in the lubrication and cooling of the ing housing 65, the latter being stationarily
20 bearings of the above and other types of Supported by means of g plurality of radial
lowers, along with the employment o}) novel ribs 66, connecting it with the casing 51. 75
means for counteracting end thrust, and pre- When the blowey is disposed vertically, as
venting the attainment of dangerously ex- sh(‘)wn,.the bearings must not only sustain
" cessive speeds. The above and other objects the entire weight of the fan, the shaft and
are obtained by the construction of a blower the turbine, but in addition must resist the
as hereinafter described in detail, reference high baclk pressure created by the rapid ro- 80
‘being had to the accompanying drawings, tation of the fan blades. The resulting ex-
wherein— , \ cessive end thrust on the bearings of the
Figure 1 is a sectional view of a blower, shaft 64 is counteracted by g construction
embodying the invention, ‘ which will now be described. C
igure 2 is g similar view, showing vari- The bearing housing 65 which receives the g5
-ous modifications in structural details. . shaft 64 provides y %per and lower ball bear-
igure 8 is a sectional view on the line ings 67 and 68, all bearing 67 is held
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3—3 of Fig. 1. . "against shoulder 69 of shaft 64 by a bushing

35 Like ref%rence characters refer to like 70, the latter being engaged by the hub 63

parts in the different fioures, of the fan. The Jower ball bearing 68 is go
Referring to Fig. 1, the blower, designated held against flange 71 of shaft 64 by a bush-

as a whole by the numeral 50, 1s shown in ing 72, the latter bearing at its lower end

8 vertical position, adapted to blow up- against the hub 78 of an impeller 74, se-

40 wardly, as would preferably be the case cured to shaft 64 by a key, not shown, and
where used in the smoke box of a locomotive, by a nut 75. The ball bearings 67 and 68 g5-
or disposed in the stack of a steam boat, are contained in g sleeve 76 that is telescoped
or in any other stack or chimney. within the housing 65 in spaced relation

The construction as here shown, provides thereto, the sleeve 6 making a ta ered fit

46 a frustro-conical casing 51, the flaring open with said housing, as shown at 7 , 175 a
end of which constitytes the inlet to the flange 78 of sleeve 76 is secured to the 190

blower. The casing 51 provides on its sur- housing 65 by the same bolts 79 that retain

face a short segmental steam chamber 52, the housing 80 of impeller 74,

uipped with a plurality of nozzles 53, The impeller housing 80 provides an inlet
ese nozzles 53 are so disposed as to direct 81 for the introduction of a liquid, such as

steam’ or other motive fluiq against the water or ofl, The rotation of shaft 64, 105

buckets or blades 54 of 5 turbine wheel 55, by means of the steam turbine wheel secured

here shown as of the two-stage type, with to the blades of the fan procures the opera-
the usual reversing sector 56, The turbine tion of the impeller 74 in such a manner as
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to circulate the fluid under pressure, deliver-
ing the same into channel 82, from whence
the flow is through chamber 83 and passage
84 into the space 85 between housing 65 and
5 sleeve 76. This space 85 is divided longitu-
dinally into two parts, by means of ribs or
partitions 86. As a consequence, the liquid
flows upwardly in one part, here shown as the
right hand part, and then, passing through
10 an opening 87 at the top, flows downwardly
through the left hand part, discharging at
88 from the housing 65. S
In this way, by the constant circulation

of fluid, the bearings of the blower are.

bt
(1]

maintained fully and efficiently cool; it will
readily be seen that, if necessary, the cir-
culatine fluid before being returned to the
inlet of the impeller can be passed through
cooling coils, not shown, to remove the
absorbed heat therefrom; or, if desired, the
outlet 88 can be connected directly with the
inlet 81. _

In addition, and of the utmost importance,
the circulation of this fluid by the impeller
creates a positive resistance for counteract-
ing in a large measure the end thrust hereto-
fore mentioned. The restricted passage 84
may be varied in any suitable manner to
malke this resistance greater or less, as the
case may be, and the resulting pressure of
the liquid all around the pump or impeller
74 is exerted preponderantly upon the
under surface thereof, thus counteracting
the normal thrust in the opposite direction
upon the bearings 67 and €8.

If the circulating fluid be a lubricant,
such as oil, this expedient for cooling the
bearings and counteracting the normal end
thrust thereon, may also serve for their
lubrication. To this end the shaft 64 may
be provided with a central longitudinal pas-
sage 89, which at the top branches radially
into two passages 90, 90, for communicating,
through openings 91, 91, of bushing 70, with
5 an annular space 92 above ball bearing 67.

The oil, under pressure, rises through the
shaft and overflows into space 92, thence
passing through the bearings 67 and 68 back
to the inlet side of impeller 74. An over-
flow or by-pass for the excess oil is provided
by a passage 93 in the sleeve 76.  In this
way, coincident with the cooling and partial
balancing of the journal bearings of the
blower, their lubrication is efficiently and
thoroughly effected.

Still another function may be performed
by this circulation of a secondary fluid by
impeller 74. If the turbine driven blower
attains an excessive specd, beyond a prede-
termined limit of safety, then obviously the
pressure of this circulating secondary fluid
will be very greatly increased; and this in-
crease of pressure may be utilized in any
well known manner, to O}ﬁerate a safety
valve in the steam line 94 that supplies the
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turbine of blower 47. In this way, an
emel('lgenCy governdr for the turbine is pro-
vided, the valve being shown diagrammat-
ically at 95 as subject to the pressure of
the secondary fluid when the latter excceds
a predetermined limit. '

When the blower is used for creating in-
duced draft in the smoke box of a locomo-
tive, as proposed in my copending -com-
§anion application, Serial No. 478,572, filed

une 18, 1921, Frovision must be made for
auxiliary -drafting means to be used in the
event of any accident to the blower. As
shown, the guide vanes 62’ provide a central
hollow hub portion 103, which is adapted
to receive a sleeve 104 having an end flange
105 which is secured to hub 103. The sleeve
104 provides an interior recess 106, the latter
opening upwardly and outwardly, in a flar-
ing manner, through the bore 107 of said
sleeve. A steam suplply pipe 108 is carried
downwardly through said bore and is
threaded to the bottom of the sleeve, said
pipe having a plurality of openings 109 in
the plane of recess 106. If E)r any reason,
the blower 50 is put out of commission, it
is still possible to produce a draft in stack A
by admitting steam to the pipe 108; such
steam is discharged into the recess 106, and
passes upwardly and outwardly througix the
bore 107 in the form of a jet so as to induce
a draft sufficient to carry the products of
combustion out of the smoke box of the loco-
motive or steam boat boiler, as the case
may be, or out of any other stack or
chimney. :

In the form of device shown in Fig. 2,
the general construction of the blower cas-
ing, turbine and fan is the same as above
described, the essential difference being in
the manner of mounting and lubricating
the shaft 110 of said fan. Said shaft is
ijournalled for rotative movement in suitable

ushings 111-and 112 which are provided by
a bearing housing 113, the latter being sup-
ported in the same way as the housing 65
of Fig. 1. :

The shaft 110 is surrounded at its upper
end by a ring 114, the latter preventing the
cscape of the fluid, for cooling and lubrica-
tion, which is circulated as before by an
impeller or pump 115 on the lower end
of said shaft. The circulation of such fluid,
for the purpose of creating a force to
counteract the end thrust on the shaft,

takes place in substantially the same man-
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ner as in the form first described; the .

bearing housing 113, in respect of its sev-
eral passages and the ducts for the circu-
lation of said fluid, being constructed like
the bearing housing 65, and such passages
and ducts, for convenience, being similarly
numbered. The lubrication of the shaft 110
is accomplished by the provision of a pas-
sage 116 extending upwardly from the
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lower end of said shaft and having trans-
verse branches 117 and 118 that connmuni-

‘eate with grooves 119 and 120, respectively,

in the upper ends of bushings 111 and 112.
From these grooves in the bushings lead
spiral grooves 121, 121, by which the woil
is led down and arvound the shaft so as to
thoroughly lubricate the portions thereot
that are inclosed by said bushings. Said
oil finally returns to the inlet of the punp
or impeller by way of passage 122; the
excess of oil is led ofl through passage 123,
corresponding to the passage 93 of Fig. 1.

When the shaft 110 is stationary, or when

it is rotating slowly, its downward thrust

is taken on an end thrust bearing 124 of
the usual type. As soon however, as the
shaft attains any speed, the pump 115
builds up a pressure in the circulating fluid
which is sufficient, as previously described,
to compensate for the end thrust of the
shaft, so that the weight of the shaft and
fan, together with the thrust occasioned by
the rapid rotation of said fan, is relieved.
In this way the thrust bearing 124 is re-
lieved of pressure, and thus is allowed to
idle, when the shaft is rotating at normal
speeds. '

I claim,

1. In a blower, a rotatable peripherally
driven fan, bearings for said fan, and means
operative by the rotation of said fan for
circulating a cooling fluid around said bear-
ings under pressure, said fluid serving to
luﬁricate. said bearings by gravity.

9. In a blower, a rotatable fan, a turbine
for driving same, means operable by the
rotation of said fan for circulating a cool-
ing and lubricating fluid under pressure,
and means responsive to excessive pressure
of said fluid for throttling the supply of
steam to said turbine. ‘

3. In a blower, a rotatable fan, a shaft
on which said fan is mounted, bearings
for said shaft and a hub supporting said
bearings, in combination with a centrifugal
pump carried by said hub and driven by
said shaft for circulating a lubricating fluid
under pressure and a peripheral drive for

-said fan. .

4. In a blower, a rotatable fan, a shaft
on which said fan is mounted, bearings
for said shaft and a hub supporting said
bearings, in combination with a centrifu%?l
punip carried by said hub and driven by
said shaft for circulating a fluid under

pressure, the pressure of said fluid being
exerted in opposition to the end thrust of
said shaft and fan on said bearings, and
peripheral driving means for said fan.

5. Tn a blower, a rotatable fan, a shaft
on which said fan is mountéd, bearings for
said shaft and a hub supporling said bear-
ings, in combination with a centrifugal
pump carried by said hub and driven by
said shaft for circulating a fluid;under
pressure, the pressure of said fluid being
exerted in opposition to the end thrust of
said shaft and fan on said bearings, means
to regulate said pressure of said circulat-
ing fluid and peripheral driving means for
said fan. :

6. In a blower, a votatable fan, a shaft
on which said fan is mounted, bearings for
said shaft and a hub supporting said bear-
ings, in combination with a centrifugal
pump carried by said hub driven by said
shiaft for circulating a cooling fluid around
said bearings under pressure.

7. In a blower, a rotatable fan, a tur-
bine for driving same, a centrifugal pump
operable Ly the rotation of said fan for
circulating a cooling and lubricating fluid
under pressure, and means responsive to
excessive pressure of said fluid for throt-
tling the supply of steam to said turbine.

8. In a blower, a rotatable fan, a shaft
on which said fan is mounted, bearings for
said shaft and a hub supporting said bear-
ings, in combination with means carried by
saicl shaft for circulating a fluid under
pressure, the pressure of said fluid being
exerted in opposition to the end thrust of
said shaft and fan on said bearings, and
means to regulate said pressure of said eir-
¢ulating fluid.

9. The combination with a rotating shaft
having bearings, of magnet operative by
the rotation of said shaft for imparting
pressure to a circulating fluid in opposi-
tion to the end thrust of said shaft, means
for regulating the pressure of said circu-
lating fluid, and means for procuring the
lubrication of said bearings by gravity flow
of said circulating fluid.

10, The combination with a blower hav-
ing stationary guide vanes, of an auxiliary
steam jet disposed centrally of said guide
vanes, and peripheral driving means for
said blower.
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lgwer end of said shaft and having trans-
verse branches 117 and 118 that colmmuni-

“cate with grooves 119 and 120, respectively,

in the upper ends of bushings 111 and 112
From these grooves in the bushings lead
spiral grooves 121, 121, by which the oil
is led down and around the shaft so as to
thoroughly lubricate the portions thereot
that are inclosed by said bushings. Said
oil finally returns to the inlet of the pump
or impeller by way of passage 1225 the
oxcess of oil is led off through passage 123,
corresponding to the passage 93 of Fig. 1.

When the shaft 110 1s stationary, or when

it is rotating slowly, its downward thrust

is taken on an end thrust bearing 124 of
the usual type. As soon however, as the
shaft attains any speed, the pump 115
Duilds up a pressure in the circulating fluid
which is sufficient, as previously described,
to compensate for the end thrust of the
shaft, so that the weight of the shaft and
fun, together with the thrust occasioned by
the rapid rotation of said fan, is relieved.
In this way the thrust bearing 124 is re-
lieved of pressure, and thus is allowed to
idle, when the shaft is rotating at normal
speeds. ‘

I claim,

1. In a blower, a rotatable peripherally
driven fan, bearings for said fan, and means
operative by the rotation of said fan for
circulating a cooling fluid around said bear-
ings under pressure, said fluid serving to
lubricate said bearings by. gravity.

9. In a blower, a rotatable fan, a turbine
for driving same, means operable by the
rotation of said fan for circnlating a cool-
ing and lubricating fluid under pressure,
and means responsive to excessive pressure
of said flnid for throttling the supply of
steam to said turbine.

3 In a blower, a rotatable fan, a shaft
on which said fan is mounted, bearings
for said shaft and a hub supporting said
bearings, in combination with a centrifugal
pump carried by said bub and driven by
said shaft for circulating a lubricating fluid
under pressure and a peripheral drive for

-said fan.

a rotatable fan, a shaft
on which said fan is mounted, bearings
for said shaft and a hub supporting said
earings, in combination with a centrifugal
punip carried by said hub and driven gby
cpid shaft for circulating a fluid under

4. In a blower,

the pressure of said fluid being
exerted in opposition to the end thrust of
said shaft and fan on said bearings, and
peripheral driving means for said fan.

5. In a blower, a rotatable fan, a shaft
on which said fan is mounted, bearings for
said shaft and a hub supporting said bear-
ings, in combination with a centrifugal
pump carried by said hub and driven by
caid shaft for circulating a fluid;iunder
pressure, the pressure of said fluid being
oxerted in opposition to the end thrust of
said shaft and fan on said bearings, means
to regulate said pressure of satd civeulat-
ing fluid and peripheral driving means for
said fan. :

6. Tn a blower, a rotatable fan, a shaft
on which said fan is mounted, bearings for
sald shaft and a hub supporting said bear-
ings,

pressure,

in combination with a centrifugal
pump carried by said hub driven by said
chaft for circulating a cooling fluid around
said Learings under pressure.

7. In a blower, a votatable fan, a tur-
bine for driving same, a centrifugal pump
operable by the rotation of said fan for
circulating a cooling and lubricating fluid
under pressure, and means responsive to
excessive pressure of said fluid for throt-
tling the supply of steam to said turbine.

3 In a blower, a rotatable fan, a shaft
on which said fan is mounted, bearings for
said shaft and a hub supporting said bear-
ings, in combination with means carried by
said shaft for circulating a fluid under
pressure, the pressure of said fluid being
oxerted in opposition to the end thrust of
caid shaft and fan on said bearings, and
means to regulate said pressure of said cir-
culating fluid.

9. The combination with a rotating shaft
having bearings, of magnet operative by
the rotation of said shaft for imparting
pressure to a circulating fluid in opposi-
tion to the end thrust of said shaft, means
for regulating the pressure of said circu-
lating fluid, and means for procuring the
Jubrication of said bearings by gravity flow
of said circulating fluid.

10. The combination with a blower hav-
ing stationary guide vanes, of an auxiliary
steam jet disposed centrally of said guide
vanes, and peripheral driving means for
said blower.
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Certificate of Correction.

Tt is hereby certified that in Letters Patent No.
1925, upon the application of Frans H. C. Coppus,
for an improvement in Blowers,” errors appear in
follows: Page 3,

quiring correction as
insert the word end; same Ppage,
means; and that the said Letters

me

therein that the same may conform to the record of the case in
/ Signed and sealed this 21st day of April, A,

[seAL.]

98, claim 9, for 3
Patent should be read with these corrections

1,530,982, granted March 24,
of Worcester, Massachusetts,
the printed specification re-
line 77, claim 6, after the word “hub”
the word “magnet” read

the Patent Office.
D. 1925.

KARL FENNING,
Acting Commissioner of Patents.
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Certificate of Correction.

It is hereby certified that in Letters Patent No. 1,530,982, granted March 24,
1925, upon the application of Frans H. C. Coppus, of Worcester, Massachusetts,
for an improvement in “Blowers,” errors appear in the printed specification re-
quiring correction as follows: Page 3, line 77, claim 6, after the word “hub”
insert the word and,; same page, line 98, claim 9, for the word “magnet” read
means; and that the said Letters Patent should be read with these corrections
therein that the same may conform to the record of the case in the Patent Office.

Signed and sealed this 21st day of April, A. D. 1925.

[sEAL.] KARL FENNING,
Acting Commissioner of Patents.



