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UNITED STATES PATENT OFFICE. 
PATRICK.H. KANE, OF BUFFA.Lo, NEw ????. 

TURBINE-Bow ER, 
101,00. specification of Letters Patent. 

Application filed Adgust 22, 1910. Serial No. 578,351. 
To all ofion. št na concerni 
Be it known that II, PATRICK H. KÀNE, aº 

citizen of the United States, residing at 
Buffalo, in the county of Erie and State of 
New York, have invented new and useful 
Improvements in Turbine-Blowers, of which 
the following is a specification. a 
The object of my invention is the pro 

vision of a compact, efficient and compara 
tively inexpensive blower of the turbine 
type capable of producing an air pressure. 
high enough to blow steel converters, blast 
furnaces and the like, where a large vol 
ume of air of considerable pressure is re 
quired. . 
One feature of the invention consists in 

constructing the blower of low and high 
pressure sections, in such manner that the 
free air is received by the low pressure sec 
tion and compressed to a certain degree and 
thence delivered to the high pressure sec 
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structural features designed to reduce the 
35 
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tion where it is further compressed to the 
desired degree for use, thus producing prac tically a compound turbine blower. 
Another feature of the invention consists 

in constructing the fans or propellers and 
their cases of progressively decreasing area 
or dimensions in order to reduce its volume and increase its pressure as it passes through 
the several stages from the inlet to the de 
livery end of the blower. " - - The invention consists further in certain 
weight of the machine and facilitate the 
assemblage of its parts. . . . . . 
In the accompanying drawings consist 

ing of 4 sheets: Figure 1 is a side elevation 
of the improved blower, with the bed plate 
shown insection. Fig. 2 is a longitudinal 
centralsection thiereof, oni anèñláirged scale. 
Fig. 3 is a rear view of the blower with the 
shaft shown in section. Figs. 4. and 5 are 
transverse sections, on the correspondingly 
numbered lines in Fig. 2. Fig.6 is a frag 
mentary longitudinal section of one of the 
air propellers, showing its packing ring. 
Figs. 7 and 8 are transverse sections onlines 
7-7 and 8-8, Fig. 1. Fig. 9 is a similar 
section on line 9- 9, Fig. 2. Fig. 10 is a 

50 longitudinal central section of a modified 
construction of the blower. 
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Similar letters of reference indicate cor 
responding parts throughout the several 
views. . . . . . Referring to the embodiment of the in 
vention shown in Figs. 1-9, A indicates the 
?????????? of the machine, preferably of cylin 

inlet fan or propeller B, and one or more 
low pressure fans or propellers Carranged 
respectively in chambers B C of the casing 
and both secured to a shaft d supported in 
suitable bearings D, D. The shift may be 
driven by a motor of any suitable or de 
sired type, but I prefer touse a steam tur 
bine. An air inlet connection e leads to the 
first inlet chamber B and the latter commu 
nicates with the propeller chamber C by a 
passage e'. Both the inlet propeller B and 
the low-pressure propeller C may have or 
dinary if desired, but the inlet 
propeller is preferably constructed to grasp 
and draw a comparatively large volume of 
free air into theinlet chamber B, and for this purpose it is provided with scoop-like 
blades, as shown in Figs. 2 and 9. 

Patented Feb. 18, 1912. 

55 

form and stiffened by ribs di. The low 
pressure section of the blower comprises an 
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In the drawings, a single low pressure 
propeller C is shown, but a plurality of such 
propellers may be employed, if desired. 
The high pressure section of the blower 

comprises a scoop, or supply-propeller F 
similar to the inlet propeller B, a series of 

: high pressure fans or propellers G, G, G, 
G similar to the low pressure fan-C, but 
preferably of somewhat smaller diameter, 
a chamber. F. containing the supply-propel 
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ler, and air chambers or receivers H, Hº, Hº, alternating with said high-pressure propel 
lers and located on the inlet sides thereof, respectively. The supply propeller F and 
said high-pressure propellers are mounted 
on a common shaft isupported in the inter 
mediate bearing D and a rear bearing.I. 
This shaft i?independent of the shaft dand adapted to be driven at a higher speed by 
a motor of any suitable construction, al 

g", g". . 
As shown in Fig. 2, the supply chamber 
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though I prefer a steam, turbine. The sev-.. . 
eral propellers G, G, G, G are arranged . 
respectively in propeller chambers g. g', 100 
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are connected by similar perforated webs h. 
25 
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chamber C1 by 
or reservoir F communicates with the fan 

an annular passage i ar 
ranged near the periphery of said chambers, 
and with the chamberg of the first high 
pressure propeller by an annular passage 
i' arranged near the center of said cham 
bers. Each of the receivers H-H, com 
municates near its periphery with the pro 
peller chamber in rear thereof by a passage 
k, and near its center with the propeller 
chamber in front thereof by a passage k", 
while the peripheral passage k” of the last 
propeller chamber leads into the outlet or 
delivery connection L of the blower. 
In order to stiffen the casing of the ma 

chine and permit a lighter construction 
thereof, the supply chamber F is provided 
with perforated radial webs f extending 
from the front to the rear wall of said cham 
ber and from its cylindrical wall to the 
bearing D. For the same purpose, the 
front and rear walls of the receivers H. H. 
To facilitate the construction and assem 
blage of the parts, said receivers are prefer 
ably divided horizontally into upper and 
lower sections cast separate from the casing 
A and interlocked therewith by coöperating 
tongues m, and grooves m, formed on these 
parts and secured thereto by bolts m”, as 
shown in Fig. 2. The receivers may how 
eyer be secured in place by any other suit. 
able means. To admit the receivers and 
other internal parts, the casing A is divided 

35 horizontally into upper and lower halves or 
sections which are secured together by bolts 
o, as shown in Fig. 2. The sides of these 
receivers form the side walls of the high 
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pressure propeller chambers or compart 
ments. 
also serve to stiffen the casing, permitting 
a lighter construction thereof. 
In order to gradually reduce the volume 

and increase the pressure of the air forced 
through the blower, the high-pressure pro 
pellers are made progressively narrower or 
of Smaller blade-area toward the delivery 
end of the machine, as shown in Fig. 2, the 

50 
dimensions of the receivers H-H being correspondinglygraduated. As shown in Figs. 1 and 7, the casing is 
provided in one side with a recess or hous 

60 

ing in leading to the intermediate shaft 
bearing D', and isolated from the interior of the casing. The lower part of this bearing 
is located within the casing, while its re 
movable cap or upper part is located within 
said recess or housing, as shown. By this 
construction, said bearing cap can be re 
moved without permitting air to escape 
from the casing, enabling the bearing to be 
inspected without stopping the blower and 
without the necessity of removing the top 
section of the casing. 

By this construction, the receivers. 
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trally with hubs or thimbles p which loosely 
surround the shaft i and abut at their ends 
against the hubs of the adjacent propellers. 
The bore of the hub of each of the receivers 
H-H is made larger in diameter than the 
periphery of the shaft i and out of contact 
therewith so as to prevent the shaft from 
engaging with the bore of the receivers 
when this shaft i or the bearings D', I be 
come worn and the shaft drops slightly. 
Suitable packings are interposed between 
these hubs and thimbles and between the 
last propeller G and the rear wall of its 
chamber to form practically air tight joints. 
The preferred packing (best shown in Fig. 
6) consists of a spring pressed ring seated 
in an annular groove in the end of the pro peller hub and bearing against the adjacent 
hub or wall. 
The operation of the blower is as follows: 

The shaft d of the inlet propeller B and the 
low pressure propeller C is driven at a 
comparatively low speed, while the shaft. 
of the high pressure propellers G-G is 
driven at a relatively high speed. The pur 
pose of employing comparatively large in 
let propellers driven at a low speed is to 
draw a very large volume of free air into the 
blower-casing at some pressure and at a 
speed to supply the quantity of air required 
by the high-pressure propellers. The air 
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thus grasped by the inlet propeller B is 
somewhat compressed in the inlet chamber 
B and delivered into the chamber C of the 
low-pressure propeller C which after fur 
ther compressing it, expels it into the Sup 
ply chamber F of the high-pressure pro 
pellers. From this chamber the partly-com 
pressed air is taken by the scoop-propeller 
F and forced into the chamberg of the first 
high-pressure propeller G, which latter in 
turn forces the air through the exit-pas 
sage k into the receiver H, whence the air is successively forced by the propellers, G', 
Garid G through the remaining chambers 
g'g'', g’ or stages of the machine until it is finally discharged through the outlet con 
nection in a highly compressed state and de 
livered to the blast furnace or other appa 
ratus. As the air is forced through the sev 
eral stages, its pressure is increased or com 
pounded, this effect being increased by the 
progressive diminution of the dimensions of 
the high-pressure propellers and the inter 
vening receivers hereinbefore described. 

It will be understood from the foregoing 
that the efficiency of this compound turbine 
blower is due to grasping a maximum vol 
ume of free air and conveying it through the 
low-pressure stage or stages into a receiver. 
which thus furnishes a large volume of 
partly compressed air to the high-pressure 
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propellers which latter owing to their 
greater speed further compress the air to 

65 The receivers H, H, Hare provided cen- | the desired pressure. 130 
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i If desired, the feature of grading the 
width of the pressure fans or propellers may 
be combined with an air supply fan or scoop 
fan, without the use of a low-pressure pro 

& peller. 
shown in Fig. 10, in which G-G indicate 
the pressure-fans, and B the scoop-fan. 
. By mounting the high and low pressure 
propellers side by side on independently 

0 driven shafts which are arranged end to end, 
I combine the advantage of gradually com 
pressing the air by stages with the advan 
tage of a ?????? and compact construction. 

eel of the rotary elements or propellers which 
25 permits propeller-units to be added or mul 

- tiplied. horizontally for increasing the ca 
pacity of the machine. The propellers can 
by this construction and arrangement be 

... made of comparatively small diameter to 
20 the great centrifugal strain to which they 

are subjected, without requiring an unduly 
heavy and expensive construction thereof. 
When such fans or propellers are arranged 

‘.25 
the outer or large ones must be made of con 
siderable diameter in order to obtain a ma-. chine of comparatively large capacity. In 
a blower of large capacity, such as required 

30 

chine objectionably tail and expensive, but 
the increased diameter of the outer propeller 
or propellers which obviously travel at the 

35 highest peripheral speed and under the 
greatest strain, 
strength, owing to the length of their arms 
or the diameter of their webs, requiring 
then to be made so heavy as to render this 

40 
large machines. 
I claim as my invention: 

. 1. A compound turbine blower compris 
ing a low pressure air propeller, a high pres 

45 sure air propeller which receives the air 
from said low pressure propeller, the low 
and high pressure propellers being mounted 
side by side on independent shafts arranged 
end to end, and means for independently 

50 driving said shafts. . . . . . . . . . . 
2. A compound turbine blower comprising 

allow pressure air propeller, a high pressure 
air propeller which receiyes the air from 

- said lov pressure propeller, the low and 
55 high pressure propellers being mounted side 

... by side on independent shafts arranged end 
to end, and independent motors for driving 
said propellers at different speeds, . . . 

3. A compound turbine blower comprising 
60 allow pressure air propeller, a high pressure 

air propeller which receives the air from saidlow pressure propeller, the low and high 
pressure propellers being mounted side by 
ideoniideendentshafts arranged end to 

65 end, means for independently driving ??? idl 

sure propeller and delivering it to the high 
Such a modified construction is 

ing a low-pressure air R 
afford the necessary strength to withstandp e. 

concentrically as has hitherto been proposed, 

for blast furnaces and converters, this con 
centric form would not only render the ma-. 

would have the least 

concentric type of blower impracticable for 

shaft and a » . ???? ": ".* mounted on said rear shaft, said low-pres 

arranged in said recess. 

shafts, and an air chamber located between 
said low and high pressure propellers, said 
chamber receiving the air from the low pres 
pressure propeller. . . . " ... - 

4. A compound turbine blower comprising 
a case containing a series of propeller cham. 
bers arranged side by side, a plurality of . 
ressure-propellers arranged in said cham 

bers and each delivering air to the succeed- 75 
ing chamber, said chambers, and propellers being constructed of progressively-decreas 
ing dimensions toward the outlet of the 
blower, and an air-gathering and supply fan 
having scoop-shaped blades and arranged 80 
to deliver air into the first of said propeller 
chambers. - - - : -- 

: 5. A, compound turbine blower, compris ropeller, an inlet 
ropeller arranged to deliver the incoming 85 

air to the low-pressure propeller, a plu 
rality of high-pressure air-propellers, and a 
supply propeller interposed between said 
low-pressure propeller and the first of the 
series of high-pressure propellers. 90 

6. A compound turbine blower, compris. : 
ing a low-pressure air propeller, an inlet 
propeller arranged to deliver the incoming 
air to the low-pressure propeller, a plurality 
of high-pressure air-propellers, receivers al 
ternating with the last-named propellers, . . . 
and a supply-propeller arra ?? between . 
said low-pressure propeller and the first of the series of high-pressure propellers. 

7. A turbine blower, comprising a case, a 
shaft bearing arranged therein, independ 
ent shafts having their inner ends support 
ed in said bearing, a low-pressure propeller. 
mounted on one of said shafts, a high-pres 
sure propeller mounted on the other shaft, the low-pressure propeller delivering air to 
the high-pressure propeller, and means for 
driving said shafts at different speeds. 

8. A turbine blower, comprising a case 
having an air inlet and an outlet, front and 
rear bearings located at opposite ends of the 
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case, an intermediate-bearing arranged with 
in the case, a front shaft mounted in said 
front and intermediate bearings, a rear shaft 
independent of said front shaft mounted in 119 . 
said rear and intermediate bearings, inde 
pendent motors för said shafts, a low-pres 
sure air-propeller mounted on said front a high-pressure air-propeller 120 
sure propeller delivering air to the high 
pressure propeller. . . . . . . . . . . . 
9. A turbine blower, comprising a case, a 

shaft arranged therein and carrying an air 
propeller, said case having an external re-125, 
cess isolated from the interior thereof, and . . . 
a bearing for said shaft having a lower part 
arranged in the case and a removable cap. 
"Tio, TÄT"turbineblower, comprising a case 1869. 
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divided horizontally into upper and lower shaft to the peripheral wall of the case, and 
sections, means for securing said sections to- means for securing said receivers to the case. 10 
gether, a shaft arranged centrally in the Witness my hand this 18th day of August, 
case, air propellers mounted on said shaft, 1910. ? 
air receivers alternating with said propellers. PATRICK H. KANE. 
and divided into sections corresponding with Witnesses: 
those of the case, said receivers being sep- THE0. L. PoPP, 
arate from the case and extending from said ANNA HEIGIs. 


