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5 Claims.

This invention relates to improvements in an
alr supply arrangement for internal combustion
engines, and more particularly to the relation-
ship between an internal combustion engine and
the air-charging means therefor. )

An object of this invention is to provide an air
compressor which is adaptable to internal com-
bustion engines of a large range in size. -

" Another abject of this invention is to provide
an imp~oved turbo-blower having an adjustable
short circuit between its suction and delivery
sides. :

An additional object of this invention lies in
the provision of a:turbo-blower for delivering
charging air to an internal combustion engine,
such blower having a larger capacity than need-
ed by said engine and being provided with a con-
tinuous but variable by-pass between its suction
and delivery sides, the amount of by-pass de-
pending upon the relative capacities of the tur-
bo-blower and the engine.

Other objedts will be in part obvious from the

annexed drawing, and in part indicated in con-’

nection therewith by the following analysis of
this invention. :

This invention accordingly consists in the fea-
tures of construction, combination of parts, and
in the unique relation of the members and in
the relative proportioning and disposition there-
of, all as more completely outlined herein.

To enable others skilled in the art so fully to
comprehend the underlying features thereof that
they may embody the same by the numerous
modifications in structure and relations contem-
plated by this invention, a drawing depicting a
preferred form has been annexed as a part of
this disclosure, and in such drawing:

Fig. 1 illustrates a side view of an internal
combustion engine in combination with a turbo-

blcwer designed in accordance with the relation-

ships of this invention; and .

Pig. 2 is a partial longitudinal cross-sectional
view, drawn to an enlarged scale, of the turbo-
blower illustrated in Fig. 1. C e

As shown in Fig. 1, an internal combustion en-
gine, which in this case may be a Diesel engine,
Is indicated by the reference.numeral f, and
through suitable gears 2 and 3 is drivably con-
nceied with the turbo-blower whieel 4. The lat-
ter, upon being driven by the engine {, sucks in
air throush o suitable centrally located inlet
orening and discharges it preferably through
guiding vancs such as illustrated at 5 in Fig. 2.
into the hollow spiral housing 6. from whence it
is guided back to the engine | through the con-

[

duit 1. Since, in accordance with the teachings
of this invention, the turbo-blower is designed to
have a capacity greater than is necessary for sup-
plying the air to the internal combustion engine
{, the turbo-blower is accordingly also provided
with an outlet 8 on its discharge side, which re-
sults in a short-circuit or by-pass between the
suction and delivery, and indicated in Fig. 1 by

- the reference character N.

15

As one of the principal objects of the present
invention is to provide an arrangement whereby
a turbo-blower of one design and one nominal
capacity may be used in connection with internal
combustion engines of varied requirements, it is
desirable that the amount of short-circuit be-
tween the supction and delivery ends of the blow-
er be made variable. For this reason, I have pro-

- vided an arrangement which is more fully illus-
. trated in Fig. 2. As can be there seen, an open-
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ing 9 is provided in the casing 6 immediately ad-
Jacent the outlet from the turbine wheel 4, and
intermediate the periphery of the turbine wheel
and the air-guide vanes 5. At the outside of the
opening 9, is formed a conical seat 18 with which
a conically shaped valve {1 is adapted to cooper-
ate for controlling the size of the outlet. The po-
sition of the valve I is preferably adjusted as de-
sired by means of a threaded valve rod 12 which
can be screwed in and out of the attached hous-
ing 13. A nut (4 will hold the valve {1 in place
in the desired position. ‘ ;

From the above-described arrangement, it will
be seen that I have provided a turbo-blower
which is obviously adaptable to internal combus-
tion engines of varied requirements. If the tur-
bo-blower has a much greater capacity than nec-
essary for the engine, the valve {1 will be open to
a comparably large extent. If, however, the
turbo-blower has a capacity only slightly in ex-
cess of that needed by the engine, the valve |1
will be almost closed. It has long been known
that the capacity of a centrifugal blower must
closely approximate the requirements of the en-
gine supercharge, for otherwise deleterious and
unsafe conditions in the air-charging system,
such as hammering will arise. By means of the
present invention, however, a single turbo-blow-
er can be used with internal combustion engines
of a wide capacity range. For example, g turbo-
blower which has been designed for an engine
having a compression space of 1.5 liters can, by
proper-adjustment of the short circuit, be made
usable for an engine of only 1 liter compression
space. .

It is also to be noted, that the use of g rela-
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tively large turbo-compressor does not result in
any loss in over-all eficiency of the resulting
blower-engine combination. While the larger
blower will use more engine power, the provision
of a superfluous amount of air shifts the opera-
tion of the blower into a region of higher effi-
ciency, so that the over-all efficlency of the com-
bination remains substantially the same, A
proper designing of the outlet of the blower also
makes up for any loss in efficiency.

‘While the invention has been deseribed in con-
 nection with an internal combustion engine of
the Diesel type, it is also equally applicable to
engines using a carbureter. If the carbureter
is to be positioned on the pressure side of the
blower, this can be done in the usual manner. If
the carbureter is to be positioned on the suction
side of the blower, the mouth upon the suction
side of the short circuit will be displaced along
the entrance to the turbine wheel in such a man-
ner as to exclude losses in fuel

It will also be obvious to those skilled in th15
art that the principles of the present invention
may be applied in the case of a two-stage cen-
trifugal blowers, and, furthermore, that the sup-
plied air may be used for scavenging purposes as
well as charging purposes.

While a particular type of control means for
varying the amount of short circult between the
suction and delivery sides of the blower has been
disclosed, it will also be clear to those skilled
in this art that the other type of throttling
- means such as butterfly valves, slide valves and
the like are contemplated.

~Having now thus described the invention, in a
specific embodiment thereof, as well as the func-
tion and mode of operation of the same, what
I claim as new and desire to secure Letters Patent
of the United States is:
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1. A turbo-blower comprising, in combination,
a turbine wheel, a casing surrounding sald wheel
having a centrally located inlet opening, a sub-

stantially tangential discharge opening, and a

by-pass opening positioned immediately outside
the periphery of-said turbine wheel, and means
for adjustably throttling said by-pass opening.

2. The. combination according to claim -1, in
which the outside of said by-pass opening-is
provided with a conical seating face, and said
last means includes a conically faced valve adapt-
ed to cooperate with sald face to control sald
by-pass.

3. A turbo-blower comprising, in combination,"

a casing having a centrally located inlet opening,
a substantially tangential discharge opening and

a by-pass opening, a turbine wheel centrally

mounted for rotation within said casing, and air-
guide vanes for leading the air from said turbine
wheel to said discharge opening, said by-pass
opening being positioned in said casing inter-
mediate the periphery of said turbine wheel and
said air-guide vanes, and means for throttling
said by-pass opening.

4. The combination according to claim 3, in .

which the outside of said by-pass opening is

provided with a conical seating face, and said

last means includes a conically faced valve adapt-
ed to cooperate with said face to control said
by-pass. .

5. The combination according to claim 3, in
which the outside of said by-pass opening is pro-
vided with a conical seating face, and said last
means includes a conically faced valve adapted
to cooperate with sald face to control said by-
pass, a threaded extension on said valve, and
means for holding said extension in the desired
position of said valve.. _

WALTER BECHT.



