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1

My present invention relates to improvements
in surge-preventing arrangements ocn super-
charged internal combustion engines comprising
a plurality of charging blowers, of the centrifugal
and/or axial type, at least one thereof being
driven by the engine exhaust gases. Such engines
are of the type in which the charging blowers—in
accordance with the state of operation of the
engine—are cut in or out relative to the air sup-
ply, so that at least one thereof delivers directly
into the engine. »

The subject matter of my present invention
consists in control gears, riggings or arrangements
adapted to prevent—at any given piping connee-
tion of the blower delivery lines with the en-
gine—the occurrence of irregularities (such as
surging) in the delivery of at least one of the
‘charging blowers. Such conftrols, which, for ex-
ample, may comprise devices for blowing off part
of the pressure fluid delivered by the respective
blower into a space of lower pressure or other de-
vices serving for the same purpose, may be ad-
justed either directly by means of the engine gov-
ernor or by means of the pressure of a pressule
fiuid supplied by the engine, such as the exhaust
gases, the charging air or the lubricating oil and
the like. Such controls alsc, however, may be
operated in common in engines comprising ele-
ments (adjustable automatically or from the out-
side) for piping the output from different kinds
of charging blowers directly to the engine or to
the other kind of blower.

In the explanation which follows, I assume that
the reader is familiar with charging devices for
internal combustion engines such ag are the sub-
ject of my Patent No. 2,296,268, issued Septem-
ber 22, 1942. .

Several forms of invention are shown, by way
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of example, in the accompanying drawings, in : .

which ‘

Fig. 1 shows a side elevation of a motor, partly
in section threugh a control rigging,

Fig. 2 is a front view of the motor of Fig. 1, and
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Pigs. 3-5 illustrate other forms in partial sec- : _

tions and partly in elevation.

The internal combustion engine | in'Figs. 1 and
‘2 possesses six cylinders 2—1, a governor 8, and
two charging blowers 9 and 0. Blowers 9 and
10 are shown in the drawings as being of the
radial type. However, it will readily occur to any
person skilled in the art that other types of simi-
larly acting blowers could be substituted for the
radial blowers here shown. Power to drive blower
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8 may be supplied by the engine crankshaft, as - -

shown, or by a power source independent of the
engine. The blower 8, however, is driven by the
exhaust gas turbine {1, to which turbine exhaust
gases from the engine cylinders are conducted
through the exhaust manifolds 12 and §3.

The control rigging according to my present in-
vention, now, is so adapted that—when blower 9,
with bypass-valve {6 closed, otherwise would be
subjected to surges—governor 8, by way of the
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rigeing 14, 15, opens the circular valve i€, thus
opening the delivery space {7 of blower 9 to the
air-intake structure {8 by way of duct 29. Blower
$ is surging when it is of relatively large capacity,
and when the exhaust-turbine driven blower 9
is sucking little or no air. Such latter case, again,
may arise upon starting the engine or at low load
and/or Iow speed, in spife of valve 23 being open.
The entrance chamber for the charging air to
engine f is designated by 231.

Lever {5 may be connected to valve rod 18, either
fastly or (as shown in Fig. 1) loosely, so that the
latter is actuated by rod i4 only for opening valve
{6, in that, when governor 8 — with engine I
idling—is slowed, rod !4 is pushed to the right.
Governor 8, therefore, is not instrumental in clos-
ing valve 1§. When governor rod {4—with the
load on engine ! increasing—moves to the left
valve {08 automatically is closed again by the
spring 21, acting against the spring 28.

A handle 22 may be provided on lever 15 to per~

mit, when required, of holding open or closing
circular valve 16 independently of governor 8.
- In the form of invention according to Fig. 3, a
circular valve 18’ is so built into the delivery line
24 of the exhaust-turbine driven blower {8 as to
permit of establishing communication between de-
livery line 24 and suction line 25 of blower {0.
Valve 18’ here again (as in Fig. 1) is actuated by
governor 8 by way of rigging (4, i%’, and com-
prises a guide stem {9’, a helical spring 21’ tend-
ing to push valve 1§’ to the left into closing posi-
tion, and a helical spring 28’ tending to push valve
{6’ to the right into open position. Spring disc
26’ is adjustably mounted on stem #8’ to permit
of adjusting the tension of springs 28’ and 21’.

Valve {6’ is opened—in accordance with my
present invention-——when, as seen from Fig, 3, de-
livery line 24 of blower {8 to entrance chamber
2231 is closed by the valve 21, as shown, but engine
I and thus also exhaust turbo-blower $8/¢1, hav-
ing been started already, is not capable yet of
huilding up sufficient pressure to open valve 27.
If bypass valve {6’ were not opened at this stage
‘'of operation, blower 18 would be subjected to
surges, which condition will be prevented by
means of my present invention.

Pig. 4 shows a form of invention, wherein the
bypass valve 16’ is actuated by means of a
piston 28’’ secured to valve stem §8’’. Piston
28’7 is pushed to the left, biased by a pressure
fluid (charging air, exhaust gases, lubricating oil
and the like). Valve 16’’ thus is opened and at
least part of the air in delivery space 7 may
eseape through duct 28'’ into air-intake 18’ of
blower 8. A wing nut 26’ is mounted on the
outer end of stem {9’’, and is pushed by a spring
21"’ to the right, i. e. said spring tends o close
valve 18",

- The pressure fluid is supplied through the
circular-valve 39'’ into the cylindrical space 31.
In Fig. 4, valve 30"’ is shown in a position in
which the pressure fluid is permitted to flow
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3
from 32 into space 3i, and which corresponds
to the position of lever 15’ shown in full lines.

Lever {5’ is set, e. g., by a governor: (not-shown) -

by means of the rod 14",
In the position of lever 5" shown by dotied
lines, the admission of pressure . fiuid.at -32 is

closed, and cylinder space 3{ is drained through

the aperture 33’. The pressufe-of -sprivg i~
then closes valve 1677,

Fig. 1.

Fig. 5 shows a-form-of-invention; wherein the
valves {5*"and 18’**" are directly connected with.
valves- 23 and :27 .respectively. . The -latter-close.
independently of -each other, in-that.they.are
automatically ‘opened or .closed when -a -higher
pressure:existsiin -thezengine-enfrance-chamber:
23; than blowers-9-and. {0 respectively are capable
of ‘building up in their-state-oi operation.. The
arrangement, :further, ‘may - be-.such--that the
valve {8'"’ is opened 'when. valve.:23 -also.is.
opened. Valves {§'’* -and -23-.also--may . close
approximately at the same time. -Such-may be
the -case, ‘when ‘the -engine -is started, -or when
it is running under:low-load.

Valve 21, however, is closed, when valve -{8"""’
is ‘open, 'so- that ‘the ‘air -then-is -bypassed -from
the délivery:chamber 24 -into-the suction cham-
ber 25 ‘of ‘the-same-blower {0. Valves 23, 1§/’
and 27, :i6%’’*, respectively, .are-biased into-cer-
tain desired. positions by :the-springs 28", 21"’
and 28’’’ .respectively. 'The-wing .nuis -26""'
and 26’/"* permit adjusting the spring actions.
The elements 16’7, 46"’ ‘may be spaced-as. de~
sired from :valves 23,27 -respectively on- their
common:spindles.’ -A:closure:plate 25q-is placed
gover the horizontal-end of :the {turbo-blower -en-
trance ‘pipe section 2§.:

Arrangements according-to Fig. 5:are ‘capable
-of ‘operating all together: automatically at all
operating stages of -engine-l. They cut the de-
livery lines-of the:blowers in-and -out properly,
and ‘at the same time prevent the -occurrence of
the phenomenon of:surging:in-the kinds of charg-
ing blowers used.:

Wherever the term “independently driven” -is
employed to :describe ““‘blower’ or *“blowers” in
the claims, 1 intend to-comprehend a blower or
blowers ‘which:are not driven by -an-exhaust gas
turbine, but rather; by gearing with the engine
'shaft, or by some other power rofating.unit,-such
as an electric motor.

What I claim-and desire to secure- by lLetters
Patent 1is: .

1..In a supercharged internal combustion.en=
gine ‘provided ‘with -at least-one turbo -blower

driven by therexhaust:gasesof the engineto supply -

air under pressure -to:the air intake chamber
‘of the engine; an-auxiliary independently driven
blower to supply airito said chamber,-a first valve

The latter is opened-again”
in the same way as deseribed in connection-with -
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in the line between the auxiliary blower-and the -

chamber ‘closed-in Tesbense to ‘pressure in'the
chamber at high turbo-blower:speeds: to -direct
the air from:the auxiliary blower io the intake
side of the turbo: blower; a second valve between
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the ‘turbo blower and the thamber adapted.to -

close off the turba blower:from the chamber at
low turbo blower speeds; the combination there-
with -of  ‘control: means.to. prevent surging :in
each blower, comprising a bypassing “valve .to

permit eseape of: air:behind the auxiliary blower

into the atmosphére, a relief valve inthe-delivery
line of the turbo blower, said:Telief-valve leading
back ‘to: the:-intake side’ of .:the-turbo-blewer,
means connecting the said frst valve to the
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- line*t‘o “the air

4

by-passing valve £o open and close $aid by-passing

“valve simultaneously with the opening and clos-
“ing-ef said-first valve, and means connecting the

second- valve with the relief valve in such man-
nerxas-to-closessaid relief valve as the second
valve opens and to open said relief valve with

“the "closinig 'of ‘the second valve whereky at

3 predétermimed ‘pressure in the turbo blower
intake chamber said second
valve:iis “closed and the relief valve leading
to the intake side of the turbo blower is simul-
taneously-opened, and-full.operation-of said turbo
blower results-in -the opening .of said second
valve -and the- closing -of said Telief valve, and
with:the building up of _pressure in the air intake
chamber there results further a closing of said
first valve and a simultaneous closing of the by-
passing. valve -behind .-the -auxiliary blower 1o
stop the-eseape of-any pressure into the atmos-
phere.:

2. The -combination -as described in -claim 1
wherein adjustable spring means are previded to
oppose-the opening of at least one of said first
and second valves, thereby to permit a variance
in -the pressure condibions under which said
valve opens.

-3.. The combination described in claim 1, where-
inthe engineis provided witha: governor and said
governor-is -connected by linkage to the said sec-
ond valve, -for - altematlve operation by the en-
gine .governor of said -second and relief valves in
reaponse to engine speed and load.

. The combination descrlbed in claim 1, where-
in manual means -are -additionally provided to
operate-said relief and second valves as described.

‘5.-In an internal .combustion engine supei-
charged by an exhaust gas turbine driven blower
and by -an independently. drivén suxiliary blower,
said -engine -having an air intake chamber for
the engine cylinders, a conduit- from the outlet
of-said turbine driven . b‘owel 10 said chamber,
said- auxiliary ‘blower -having. an air infake and
a first air supply line extending from its outlet
40 “said chamber and -a second air supply line
from-its-saidoutlet to the entrance to the turbine
driven: blower, -an -arrangement for preventing
surging in the auxrhaly blower, said arrange-
ment comprising a valve in said first air line,

-said valve being -closed -in response to the crea-
tion-of ‘a predetermined air pressure condition in

the chamber as compared with the air pressure
-eondition -in -said - first air line, a relief valve
between the auxﬂlary blower outlet and the at-
mosphere, said relief.valve ‘being connected with
said valve 4n the first air line. to opnrx and close
simultaneously with the'last said valve, wnereby
when both -said valves are closed the air outpub
of the auxmary ‘blower is diTected through the
second -air-line to- ‘the intake of the exhaust gas
4urbine. d“lven blower, and when both said valves
.are opened, air.from the outlet Side of the auxil-
iary blower is permltted to flow at a predeter-
mined rate back 1o the air intake of the auxiliary
‘blower. thnreby to -prevent surging of the last

;said blower.- ALFRED BUCHL.
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