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Specification of Letters Patent.

Patented Jan. 5, 1915.

L
Application filed March 8, 1912, Serial No. 682,457

To all whom it may concern: -
Be it known that I, Per Arvip PETERSON,
a subject of the King of Sweden, and a resi-
dent of Trenton, in the county of Mercer
and State of New Jersey, have invented cer-
tain new and useful Improvements in Pres-
sure-Engines, of which the following is a
specification. , v
My invention relates to improvements in

mulfistage pressure engines, for example,.

centrifugal pumps, and particularly to 1m-
provements in means for preventing leakage
through the stuffing boxes of multistage en-
gines operating under high pressure, and my
invention comprises the connection of the
stuffing boxes on the pressure side of the en-

gine, at one or more intermediate points, to.

stages of the engine wherein the pressure is
less than the pressure to which the inner
portion of the packing is subjected; where-
by, the outer portion of the packing is sub-
jected to a relatively low pressure only and
whereby there is a relatively small difference
of pressure on the two sides of each section
of the packing.

The object of my invention is to facilitate
the prevention of leakage through the stuil-
ing boxes of multistage pressure engines,
such for example as centrifugal pumps.

I will now proceed to describe my inven-
tion which reference to the accompanying
drawings in which I show my invention ap-
plied to a multistage centrifugal pump and
will then point out the novel features in
claims. .

Tn the drawings: Figure 1 shows a longi-
tudinal section of a multistage centrifugal
pump, embodying my-invention; and Fig. 2
is a similar sectional view of a structure
comprising two multistage centrifugal
pumps connected in series and having a com-
mon impeller shaft, the stuffing boxes on the
pressure side of one pump and the stuffing
boxes on both sides of the other pumps, hav-
ing pressure-relieving connections, such as
hereinbefore referred to.

Tn this specification I illustrate and de-
scribe my invention as applied to multi-
stage centrifugal pwnps, such pumps being
one type of pressure engine to which my in-
vention is applicable. I employ the term
“ pressure engine " as inclusive of centrif-
ugal pumps, blowers, and steam and other
flaid pressure turbines. ;

Referring first to Fig. 1; the pump illus-

trated in this figure embodies the inventions -

of the patents of A. E. Guy Nos. 962,023
dated June 21, 1910, and 972,366, dated Oc-
tober 11, 1910, and also embodies certain
features set forth in my companion applica-
tion for Letters Patent filed March 8, 1912,
Sr. No. 682,455. Tor present purposes, how-
ever, the details of construction of the pump
casing, impellers, labyrinthine packing, ete.,
need not be considered, as they are not in-
volved in the present invention.

In Fig. 1, 1 designates the pump casing,
2 the impeller or rotor shaft and 3, 3 impel-
lers or rotors mounted on said shaft. The
number of these impellers is immaterial to
the present invention, and the pump may be
constructed in as many stages as may be de-
sired. 4 designates the supply duct and 5
the usual discharge duct. 6 designates the
stuffing box at the pressure side of the pump,
such stuffing box comprising a gland 7, and
also coniprising packing material arranged
to be compressed by said gland. In the
structure shown I have provided labyrim
thine packing-rings 8 and 9 in the balancing
chamber 10 between the last impeller and
the end wall of the casing, this being one of
the features claimed in my application filed
March 8, 1912 Sr. No. 682,455 above men-
tioned; and between labyrinthine packing
ring @ and the packing material within the
stulting box, T have provided, in the end wall
of the casing a chamber 11 connected by a
conduit 12 to an earlier stage of the pump,
in this case, the second stage. The effect
of this connection is to reduce the total pres-
sure to which the packing in stufling box 6
is subjected, to the pressure obtaining In
that stage of the pump to which duct 12 is
connected, 7. ., in the construction shown, to
the pressure of the second stage.

The packing within the stufling box 6
comprises a suitable number of rings 13,
usually of some compressible packing: ma-
terial, such packing, in the arrangement
shown, being divided into two sections, by
a substantially rigid spacer 14 of a section .

“such that flow-channels are provided into

which water flowing past the first section 15
of the packing will collect; and this spacer
14 is so located that it comes substantially
opposite a port 16 leading toa point having

o pressure still lower than the pressure to

which chamber 11 is connected, so that the
difference between the pressures to which
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the two sides of the second section of pack-
ing, 17, is subjected, is also relatively small.
The spacer 14 prevents obstruction of the
port 16 by the packing, which obstruction,
if it occur, might interfere with the “bleed-
ing off ” of the pressure through port 16 and
duct 18. Port 16 might be connected to at-
mosphere, in which case substantially any
leakage through the packing would pass off,
through port 16; but by preference port 16
is connected by a duct 18 to a stage of the
pump earlier than that to which duct 12 is
connected, for example, to the first stage
of the pump, as shown in the drawings.

It will be seen that by dividing the packing
of the packing box into sections, and connect-
ing the packing box, between each two sec-
tions of the packing, to an appropriate pres-
sure point, 4. e., to a point the pressure
of which is intermediate the pressures to
which the extreme sides of such two sections
of the packing are subjected, the pressure
of the balancing chamber 10 is gradually
stepped down, with respect to the packing,
each section of the packing being subjected
to a relatively small pressure-difference, for
which reason there is relatively little tend-
ency for leakage past each section of the
packing, and therefore the wear of the pack-
ing is relatively small and there is practi-
cally no leakage from the stuffing box, not-
withstanding that the pump may be operat-
ing against very high pressures. To pre-
serve a passage for fluid into chamber 11,
a'spacer 19, similar to spacer 14, is provided
opposite such chamber 11. ‘

It is sometimes convenient, where very
high pressures are to be worked against, to
couple two pumps in series. In such case,
the stuffing box on the pressure side of the
low pressure pump, and stuffing boxes on
both sides of the high pressure pump, may
have their total pressures stepped down in
the manner hereinbefore described. This
is illustrated in Fig.'2, wherein A designates
2 low pressure pump and B a high pressure
pump, the inlet passage of pump B being
connected to the discharge chamber of pump
A, by a conduit C. Each of these pumps
A and B is of the general structure illus-
trated in Fig. 1, an§ chamber 11 of pump
A is connected by a duct 12 to the second
stage of pump A while port 16 of pump A is
connected by a duct 18 to_the first stage of
pump A, as in Fig. 1. Pump B _has the
packing box on its inlet side connected, by
ducts 20 and 21, to ducts 12 and 18 respec-
tively; while for stepping down. the pressure
against the packing on the discharge side
of pump- B, chamber 11* of pump B is con-
nected?‘fby a duct 22 to the first stage of pump
B, the said stuffing box having two other
connections at 22¢ and 23, to ducts 12 and
18 of pump A. The relieving. of pressure,

by means of chamber 11 and duct 12, has the

1,123,364

further advantage that thereby the laby-
rinthine packing ring 8 acts asa balancing
piston to counteract end thrust due to pres-
sure of the fluid on the labyrinthine packing
rings 8’ of the other stages of the pump. It
will be understood that the pressure of the
fluid within the labyrinthine passages be-
tween rings 8" and 9’ necessarily produces
an end thrust toward the inlet side of the
pump; but since pressure behind the laby-
rinthine ring 9’ is relieved, to a large extent,
by means of duct 12, the pressure exerted
by the fluid in the balancing chamber 10 of
the last stage of the pump, is in the opposite
direction, that is to say, toward the dis-
charge end of the pump. : ,

What I claim is:—

1. A multistage rotary pressure engine
comprising in combination a casing divided
into stages, a rotor shaft and rotors thereon,
said casing provided at one end with a pack-
ing chamber surrounding said shaft, laby-
rinthine packing between the last stage of
the engine and said packing chamber, and
other packing within said packing chamber,
said casing provided with means connecting
said chamber, at a point between the laby-
rinthine ¥acking and other packing, with
a point of lower pressure than the pressure
to which the inner side of said packing
chamber is subjected.

2. A multistage rotary pressure engine
comprising in combination a casing divided
into stages, a rotor shaft and rotors there-
on, said casing provided at one end with a
packing chamber surrounding said shaft,
labyrinthine packing between the last stage
of the engine and said packing chamber,
other packing within said packing chamber
comprising a plurality of sections, and spac-
ing means separating said- sections, said
casing providéd with means conpecting said
packing chamber at a point between said
labyrinthine packing and the first packing
section, to a point of lower pressure than
the pressure to which the inner side of said
packing chamber is subjected, and further
provided with means connecting said pack-
Ing chamber, at a point intermediate the
packing sections, with a point of still lower
pressure. L :

3. The combination of two rotary pres-
sure engines connected in series and consti-
tuting the one a low pressure engine, and
the other a high pressure engine, each such

~engine comprising a packing chamber and

a rotor shaft passing through said packing
chamber, and means connecting such pack-
ing chamber of the high pressure engine at

one or more intermediate points with one.

or more stages of the low pressure engine.
4. The combination of two multistage ro-
tary pressure engines connected in series
and constituting the one a low pressure en-
gine and the other a high pressure engine,
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each such engine comprising a rotor shaft,
the high pressure engine having at each end
a packing chamber through which its rotor
shaft passes, means connecting the packing
chamber at the low pressure end of the high
pressure engine, at one or more intermediate
points, with one or more stages of the low
pressure engine, and means connecting the
packing chamber at the high pressure end
of the high pressure engine, at an interme-
diate point, with a stage of the high pres-
sure engine other than the highest pressure
stage thereof. .
5. The combination of two multistage ro-
tary pressure engines connected in series
and constituting the one a low pressure en-
gine and the other a high pressure engine,
each engine comprising a rotor shaft, the
high' pressure engine having at each énd a
packing chamber through which its rotor
shaft passes, means connecting the packing
chamber at the low pressure end of the high
pressure engine, at one or more interme-
diate points, with one or more stages of the
low pressure engine, and means connecting
the packing chamber at the high pressure
end of the high pressure engine at an inter-
mediate point, with a stage of the high
pressure engine other than the last stage

&

thereof, and other means connecting said
last named packing chamber at a further
intermediate point to a stage of the low
pressure engine.

6. A multistage centrifugal pump com-

- prising in combination a casing divided

into stages, an impeller shaft and impellers
thereon, balancing chambers being provided
in rear of said impellers, labyrinthine pack-
ing between each of said balancing cham-
bers, and the adjacent joint between the
shaft and the casing, said labyrinthine pack-
ing comprising a ring on the shaft and a
ring carried by the casing, and means for
relieving pressure in rear of the labyrinthine
packing of the last stage of the pump,
whereby fluid pressure on the labyrinthine
packing of the last stage of the pump tends
to neutralize fluid pressure on the laby-
rinthine packing of the other stages of the
pump.

In testimony whereof I have signed this
specification 1n the presence of two sub-
scribing witnesses. : ’

PER ARVID PETERSON.
Witnesses:

E. S. Ross,
H. M. Marsiz.
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