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STEPHAN LOFFLER, OF CHARLOTTENBURG, NEAR BERLIN, GERMANY.

PUMPING PLANT FOR HIGH-PRESSURE STEAM'GENEMTOBS.' :

Afp‘pllcation' filed May 11, 1926, Seiial No. 108,387, and in Gormany May .18, 1988,

This invention relates to a pumping plant
intended for use in connection with high-
pressure steam generators; more especially
it is intended for assisting in carrying into

s practice the method of generating high-
ressure steam described in my United

tates application, Serial Number 701,855,

filed March 25, 1924. in which steam pro--

duced in a boiler is further heated outside,
10 and then re-introduced into, the same in or-
der to transmit the added heat to the boiler
water and convert this into steam, all as
more fully described in said former applica-
tion. o
15 The invention may be embodied in several

constructional forms, the common charac-.

teristic feature of which resides therein that

the pumps constituting the pumping plant,

namely, a steam conveying pump and a
20 boiler feed pump, are driven by an engine

or a motor common to them both, and which

is directly connected thereto or geared there-

to, the output of the two pumps being regu-

lable by varying the number of revolutions
25 of the engine or motor. Means may be pro-
vided by which the output or delivery of the
boiler feed pump can be regulated independ-
‘ent of the steam conveying pump, as is also
more fully described hereinafter. _

The invention is illustrated diagrammati-
cally and by way of example on the accom-
panying drawings on which Figure 1 is a
front view of a pumping plant designed ac-
cording to this invention; Figure 2 1s & plan
35 of a modification, the two cylinders being
shown in horizontal section ; ¥igure 3 shows

another modification in vertical section: Fig-

ure 4 shows again a modification, in horizon-
tal section; Figs. 5 and 5* show the inven-

40 tion applied to a movable plant, viz to a lo-
- comotive, Fig. .5 showing the arrangement
and combination of the parts concerned part-

ly in vertical section and partly in side-view,

. and Fig. 5* showing it partly in horizontal
45 section ang partly in plan; Figure 6 is a
separate section solely through the steam
_conveying pump, together with its valve-
gear and some other parts; and Figure 7 is
a diagrammatic representation of the valve=

50 gear motion,
hereinafter, . , P
Referring to Fig. 1, 1 denotes the boiler

feed pump, 2 the steam conveying pump, and

3 the engine which is common to both pumps

'55 and is assumed, in the example shown, to be
an. electromotor. The dimensions of the

30

all as more fully dealt with

ump cylinders are preferably such that the
size of the feed pump is chosen dependent .
upon the size of the steam conveying pump,
that is to say, if there are two or more steam
conveying Sum_ps there should 'be also two
or more feed pumps, always an equal number
of pumps of both kinds. . '
In the constructional form shown in Fig.
1, the power. is transmitted from the elec-
_tromotor 3 to the pumps 1 and 2 by the in-
termediary of gearings 4 and 5. 'The output
or dehvergl of both pumps can be varied by
varying the number of revolutions of the
"motor, so that if the pumps are piston pumps
the relation between them is always the same,
whereas if they are turbine pumps the ap-
- pertaining gearings may ‘be designed with
consideration of the difference of the charac-
teristics of the two pumps so as to permit to
vary the output. But instead of particularly
designed gearings, a by-pass pipe provided
with a throttliig valve ay be employed, es-
pecially if the pumps are driven by a pri-’
mary engine, as will be the case with a loco--
motive. A by-pass pipe becomes, in fact,
necessary if the boiler feed pump is some- . -
what larger than actually required which is’
to be preferred from certain reasons; that
pipe ‘serves also for regulating the output.
It is; of course, possible to combine the two
modes of regulation, viz that by varyin the
number of revolutions of the driving shaft, .
as well as that by employing a by-pass pipe
with 4 throttling valve or equivalent mem--
ber. Varying the number of revolutions of
the shaft may be effected by varying either = -
the number of strokes of the engine or the
“number of revolutions of the motor, or by -
~ the intermediary of a’ suitable gearing, and 95
as regards solely the boiler feed pump its -
output may be varied by verying its stroke, -
In the modified constructional form i'lus-
trated in Fig. 2 the two pumps 1 and 2 are
operated simultaneously by a crank 3’ ro-
tated by the engine 8. The pumps are ar-
ranged co-axially.” The boiler feed pump is
provided with & return pipe 6 into which a . -
regulating member 7 is inserted, and the
steam conveying pump is provided with a
“hy-pass pipe 8 provided with a reﬁulating’l
~member 9. The return plge 6 and the regu-.
lating member 7 may be esigned similarl

pu
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100

to the fuel' pumps used in connection with
" Diesel engines. = . : 110
In Fig. 3 the steam conveying pump 2i8

-driven directly by the crank of the engine, -
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~* the steam generation can be maintained, with

15

tromotor, or the like.

whereas the boiler feed pump 1 is driven in-

directly from the same crank by the interme-

diary of a frame 10, whereby the journal

“pressure is diminished.

In order to reduce the cost-price of the
lant, also to diminish the space required
or it, the pumps may be operated directly
by a primary engine or main engine or mo-
tor, whereby the attainment of several serv-
ice advantages resulting' from the use of

‘ hi%{,l-pressure steam is warranted.

hile the main engine is at a stand-still,

a correspondingly diminished heating effect,
by separate auxiliary pumps driven separate-
ly, for instance by a steam engine, an elec-
According as the

- conditions of service at the time being may

Ju
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the pumps,

be, the auxiliary pumps may run also while
the main engine i1s working, in which case

-said pumps will run continuously; or they

are made use of only in the case of over-
loading of the plant in order to increase the
steam production. It is suited to the pur-
poses of the entire plant to employ the aux-
itliary pumps also for starting the high-
pressure steam generator. The pumps are
to be driven in such case by the driving
means or medium available while the main

engine is at a stand-still, for instance by

a low-pressure engine if low-pressure steam

is available either in a boiler .or in an ac-.

cumulator; or an electromotor is used and
is fed from a net or a storage battery. The
auxiliary pumps constitute in every case,
irrespective of whether they run continu-
ously or not, a safety contrivance for the
service, apart from the.other stand-by or
spare means and safety appliances perhaps
provided. ‘ '
The output of the main pumps is being
varied by varying the number of revolutions
relatively to the main engine, or by means
of a return device operating in the direction
from the delivery side to the suction side of
or by varying the control gear
of the pumps, or in any other suitable man-
ner. ‘The auxiliary pumps may work, how-
ever, without any regulation if the condi-
tions are normal. TEE service is rendered
particularly favorable and simple if the
variation of the output or delivery of the
main pumps is effected in dependency of the
steam consumption of the main engine, i. e.
in dependency -of the valve control gear

thereof. ‘
Refem-ing now to Fig. 4, 11 denotes the
cylinder of a high-pressure steam engine

constituting the main engine and driving
directly a dynamo 12. At the free end of
the crooked- shaft 13 is provided an over-
hung crank 14 driving the boiler feed pump
16, as well as the steam conveying pump 15
(may be, also other pumps require(i for the

proper operation of the high-pressure steam

. instruments, or

feed cylinder or pump.

1,653,036

enerator, as for instance a pump for con-
?

veying cooling water to the stufling boxes
of the piston rod or rods, to the measuring
ﬁauges and the like).

For starting the high-pressure steam gen-
erator and for maintaining the production
of steam while the main engine is at a stand-
still, an auxiliary steam conveying pump 17
and an auxiliary boiler feed pump 18 are
provided and are driven separately by means
of an electromotor 20 by the intermediary

70
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of a belt 19 or any other suitable power .

transmitting means. Other auxiliary pumps’

perhaps required, as for instance ‘an aux-
iliary cooling water pump and the like,
may be also driven by the electromotor 20
or any other motor or engine. In many
cases solely an auxiliary steam conveying de-
vice will be required. .

In Figs. 5 and 5* the high-pressure steam
Eenerator is assumed to be a locomotive

oiler having three main driving cylinders,
two main steam conveying cylinders, and a
main boiler-feed pump 21, 22, 23 are the
main driving cylinders, of which one (22)

is located between the wheels; 24, 25 are the '

steam conveying cylinders, and 26 is the
The cylinders 21

and 24, as well as 23 and 25, are arranged
co-axially, the respective pistons being se-
cured to a continuous piston rod. Also the
cylinders 22 and 26 are arranged co-axially
as shown. The valve control gear of the
main driving cylinders has piston slides de-
signed according to Heusinger. When the
a(ﬁﬁission to these cylinders is varied, also
Leing

the ‘delivery of the main pumps is

varied positively by the valve control gear -

of the main driving cylinders. This may,
with the main steam conveying umps,
effected, for instance, by varying the position

pipe 29. The control valve
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of a control member 28 located in a y?)):ess
gears have been

omitted in the figure.

The steam conveying pump is designed
preferably in a manner specially suited for
1ts purpose, in that the two cylinder sides
or ends of the double-acting pump are con-
trolled by a positively operated piston slide
(without any additional members such, for
instance, as return valves and the iike}
mon to both sides or ends of said cy
this slide being so designed that its lap is
nearly zero or, perhaps, even negative. By
“zero lap” I comprehenfi that simultaneously
with the closing of the suction pipe the
pressure pipe is opened, and reversely. The
advantage of this comstructional form over

inder,

those that have become known hitherto re-

sides in its simple construction and in the
reliable avoidance of the formation of loops
in the diagram, the loops appearing other-
wise especially when' the output or delivery
of the pump 1s diminished. The possibility
of the formation of loops in the diagram

com-.
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means, especially _ﬁs regards pumps working
with a very high pressure, as for instance

with a suction pressure of say 100 atmos-

heres, a big danger for-the driving gear,
in fact for the entire pump, as already quite
small loops which are without importance as
regards the delivery loss cause a strong in-
crease of the pressure by reason of the steep
rise of the compression line. Designing the
control slide valve in the manner stated war-
rants very great security. of the pumping
service under all conditions, down to the

lowermost stages of regulation; and as sepa- .

rate auxiliary members, as, for instance,
peturn-valves and the like, may be dispensed
with, high numbers of revo ution can be
employed.

An example of a steam conveying pump
designed in accordance with the above state-
ments is shown in Fig. 6 in which 30 and 31
denote the two sides or ends of a double-
acting pump, and 32 denotes a piston clide

. which is common to both ‘said sides or ends

28

. only on supply opening 33 and only one

" the

30

of the pump. This slide is designed as a

hollow slide so that the casing for it requires
delivery opening 34 for the steam. .=
The "lubrication of the guide faces for
Eiston and the piston slide is_effected
chie

a suitable means. In the example illus-

trated in Fig. 8 bores 35 and 36 of the cylin-
" der and the valve casing are connected by

35

40

“supplied perhaps too amply by
5 tube 88 collect at the lowermost.
valve casing and:leave it through the aper-

_preferably also for the

pipes 37 with a helical tube 38 located in a

vessel through which cooling water is con-.
ducted,. this water ‘being supplied, for in-.

stance, at a, and withdrawn at b. The con-
densate forming in said helical pipe flows

down to the gu

The condensate forming in the cylinder
and in the valve casing and the condensate
the helical
point of the

ture 39; this aperture may be. ‘employed

" steam from the valve casing. = -

80

55

- 60

" The pump cylinder and the valve casihg"
are manufactured preferably from a solid
piece of steel if the pump is,

heres. . « e
The variation of the amount of steam con-
veyed by the steam conveying cylinder may
be brought about by a phase-shift between
the pump piston and the slide valve, for in-
stance with the aid of an adjusting eccentric.

“In the constructional form shown in Fig. 6

" the crank shaft 40 is provided with a worm-

like sleeve 41 which can be shifted axially

on said shaft, and is encompassed by an ec-

centric 42 prevented from axial displace-
ment by any suitable means (not shown).

S

re-adjusted by an agle 8,

tion,

. y by condensate drawn, for instance,
- from the cylinder and being then cooled by

_ ide faces of the cylinder and -
‘the valve casing. - : - '
discharge of the

to work with
8 pressure of, say, 100 or even more atmos-

ibn the direction to or from the valve casing
a
w};rm-like sleeve, whereby the phase-shift
1s -Eroduced.‘ ' ' ’ :
igure 7 shows
gear.
the angle « between the
centric amounts to 90°.

crank and the ec-
If the eccentric is

figure, the suction pipe remains
the “suction stroke . is commencing, and a
art of the amount sucked is re-conveyed

into the suction pipe. The action. taking
place when the piston performs its rett%n ¥
the angle between 0° and any maxg’ B
quantities of any de--

movement proceeds - correspondingly.
varyin
mum degree, deliver
sired amount' may be had between those
Jimits. In order to prevent the arising of
pressure shocks while the plant is in opera-

delivered is somewhat considerably dimin-
ished, ‘the laps of the slide valve are ad-
justed to zero or even to ne%lative, that is to
say, as already explained, the delivery pipe
is closed simultaneously with the opening of
the suction pipe, and reversely, or, in other
words, the cylinder is connected with the

a .diagram of the valve
At the maximum output or delivery .

as indicated in the
open when -

‘The eccentric can be moved more or less -

corresponding axial shifting of said :

as may occur especially if the amount .

00

suction pipe, as well as with the delivery *” .

pipe when the suction stroke is changed into
‘the delivery stroke, and reversely. =~ -~

A control gear of this kind is suited espe-
cially in those cases in which the steam con-
veying
engine,
pump
motor must be provided for
the steam generator.

I claim: . D o

1. A pumping plant for high-pressure
steam. generators of the kind in which the

with a separate driving engine or
the starting of

“steam is generated by steam heated outside

the boiler and introduced or reintroduced
into the water of the same, said plant com-
prising a. steam conveying pump, & hoiler

‘feed pump, an engine or & motor adapted
- to- dry pumps, and means. for
varying the output or delivery of the same,
" substantially as set forth. ~ .. .~ .
© 2. A. pumping plant for_ high-
‘steam generators of the kind in w

to. drive both sai
ressure
steam 1s generated by steam ‘heated outside

the boiler and introduced or reintroduced
into the water of the same, said plant com-

¥rising a steam conveying pump, & boiler

ump is to be driven by the main.
ut, then, of course, an auxiliary.

ich the:

160
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eed pump, an engine or a motor adapted to

drive bot
the output or
separately, substantially as set forth. -

3. A "pumping glant for high-pressure
steamn generators o the kind in which the

steam 1s generated by steam heated outside.-

the boiler and introduced or reintroduced

into the water of the same, said plant com-

pumps, and means for. varying .
or delivery of both said pumps.

130
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prising a piston pump adapted to be used
as steam conveying pump, another piston
pump adapted to be used as boiler feed
ump, an engine or & motor adapted to
rive said steam conveying pump, means
for transmitting the driving power from
the driving gear of said latter pump to said
feed pump, and means for varying the out-
put or delivery of this pump, substantially
as set forth. ‘ : ;

4. A pumping plant for high-pressure
steam generators of the kind in which the

steam 1s generated by steam heated outcide

the boiler and introduced or reintroduced
into the water of the same, said plant con-
prising a double-acting steam conveying
pump, a positively moved piston slide valve
adapted to co-operate with both sides or
ends of said pump and baving laps amount-
ing to zero or being even negative; a boiler
feed pump, an engine or a motor adapted to
drive both said pumps, and means for vary-
ing the output or delivery of the same, sub-
stantially as set forth.

5. A pumping plant for high-pressure
steam generators of the kind in which the
steam 1s generated by steam heated outside
the boiler and introduced or reintroduced
into the water of the same, said plant com-
prising a double-acting steam ~conveying
pump, a positively moved piston slide valve
adapted to co-operate with both sides or ends
of said pump and having laps amounting
to zero or being even negative, and a conden-
sate collecting chamber having a discharge
opening; a boiler feed pump, an engine or
a motor adapted to drive both said pumps,
and means for varying the output or deliv-

1,852,026

ery of the same, substantially as set forth:

6. A pumping glant for high-pressure
steam generators of the kind in which the
steam 1s generated by steam heated outside
the boiler and introduced or reintroduced
into the water of the same, said plant com-
prising a double-acting steam conveying
pump, a positively moved piston slide valve
adapted to co-operate with both sides or
ends of said pump and having laps amount-
Ing to zero or being even negative; a steam
condensing device so arranged as to be
adapted to deliver lubricating condensate to
the guide surfaces of ‘he pistons ; a boiler
feed pump, an engine or a motor adapted to
drive both said pumps, and means for vary-
ing the output or delivery of the same, sub-
stantially as set forth.

A pumping plant for high-pressure
steam generators of the kind in which the
steam 1s generated by steam heated outside
the boiler and introduced or reintroduced
into the water of the same, said plant com-
prising a double-acting steam conveying
pump, a positively moved piston slide valve
adapted to co-operate with both sides or
ends of said pump and having laps amount-
ing to zero or being even negative; means
for varying the output of the steam convey-
ing pump by varying the phase-shift be-
tween the piston and the valve gear thereof;
a boiler feed pump, an engine or a motor
adapted to drive both said pumps, and
means for varying the output or delivery
of the same, substantially as set forth.

In witness whereof I have hereunto set my

hand.
STEPHAN LOFFLER.
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