May 27, 1930. P. JULIUSBURGER 1,759,986

CHANGE-OVER DEVICE FOR BOILER FEED WATER HEATERS AND SIMILAR
APPARATUS, ESPECIALLY APPLICABLE FOR LOCOMOTIVES

Filed Dec. 8, 1925 2 Sheets-Sheet 1
A76. /.
. =]
(- - - - w A//

INVENTOR

ATTORNEYS



May 27, 1930. : P. JULIUSBURGER 1,759,986
CHANGE~OVER DEVICE FOR BOILER FEED WATER HEATERS AND SIMILAR .
APPARATUS, ESPECIALLY APPLICABLE FOR LOCOMOTIVES

) Filed Dec. 8, 1925 2 Sheets-Sheet. 2,
=
i _ V<
! q

24 |

[

|

|

I
I*
A




Patented May 27, 1930

UNITED STATES

1,759,986

PATENT OFFICE

PAUL T ULIUSBURGER, OF CHARLOTTENBURG— BERLIN GERMAN Y

CHANGE-OVER DEVICE FOR BOILER-FEED- WA’I‘ER HEATERS AND SIMILAR APPARATUS .
ESPECIALLY API’LICA.‘BLF FOR LOCOMOTIVES ' '

Appllcatmn filed December 8, 1925 Serla.l No. 74,211, and in Germany December 22, 1924

This invention relates to. change over. de-
vices for boiler feed water heaters and similar
apparatus, more especially apphcable for
locomotives,

;. Change-over devices are used in locomo-
tive working, on the one hand, for ensuring

a, uniform; dlstrlbutlon of the. boﬂer scale de--
posits, and on. the other hand, for increasing.
the scavenging action when the feed water;
10, heateris to bn treed from such deposnts of the.

precipitated boiler scale by the said scaveng-
ing action. Hitherto the change-over mem-

ber comprised a cock or-valve prov1ded with
‘Such cock or valve.in:
15 its original simple form has the disadvantage.
that it is very difficult to.operate, as the.cock.
or valve plug has to be pressed with con-,

several passage ways.

siderable force into the. casing in order to

form tight joints between the several cham-

20 bers 1nvolved and: exposed to different pres-
sures and the atmosphere, so that opposing

frictional resistance to the: rotation to. the

plug has to be overcome and this can only be
effected with considerable difficulty. .In an
25 endeavour. to eliminate these drawbacks
either the plug ismade of a cylindrical shape,
which renders it impossible to obtain a per-

fectly tight joint on all.sides, or separate de-

vices have to be uged for lifting the cock
0. plug before rotating it, and’ for firmly forc-
ing 1t back again into its joint tight position
in the casing after the rotation has been ef-
fected. Theselifting devices are also difficult

to operate as it is necesgary to overcome con-:

siderable. frictional resistances. due to the
screw lifting means, as the screw threads are
of fairly larcre diameter, and therefore they
have to be’ prov1ded with large hand wheels
or levers for rotating them.  The capacity
40 of a change-over cock or valve however :1s
narrowly limited: for ‘technical .and eco-
nomie reasons, as according to the quantities
of water that can be handled by the cock: or
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valve in a unit of timie, so is the cross sectional

45 areas of passages in the cock eor valve plug,
"~ and the total dimensions and weight of the
cock or valve, the latter increasing in such a
manner that in the larger sizes, the operation
is practically impossible by hand while the
50 fitting: therepf is rendered extremely difticult..

‘terially.

Under these circumstances the use of com-
paratively large change-over devices is: of:
doubtful value. ;

- According to. this 1nvent10n, these dlsad-
vantages are e eliminated by replacing the fric- 55
tionally fitted cocks or valves by a set of
valves which are capable of being moved
without the use of abnormal pressure ‘or
force, since there is but little, if any, friction
to. be overcome. = By this means the cross go
sectional areas of passages can be increased
within: wide limits, and apparatus of any: -
desired capacity can be used without- ma--
Increasing ~ the dimensions. and:
weights,  the. chanoe over. device to. this. g5
end comprising two  double-seatedl ~ vaives
mounted-in the. feed pipe leading, on the oneé
hand, from the pump to the feed water heat- .
er, and on the other hand, from the feed:
water heater to the boiler, the two  double- 70
seated valves being so arranged in relation to
each other that one of thé two shut off posi-
tions of the one valve always corresponds:on
each occasion to a-definite’ closing ‘position
of the other valve it “being immaterial, 75
whether the co-ordinated positions are at-
tained: simultaneously or successively. The
valves are capable of ‘being arranged inde-.
pendent of each other or may be coupled to
each other, and they may be operated by gq
hand or by power-or inay be contlolled by a“
pressure medium.

In order that the said invention may be -
clearly understood and readily carried into:
effect, the same will now be fully described g5
with reference to. the accompanying draw-
ings, in which several constructions of -the
change-over device are diagrammatically il-
lustrated by way of example In these draw-
ings:— 90

Flgure 1 shows in- part sectional elevation
a construction of a change-over device con-
nected to a locomotive boiler and pump, by.
connections diagrammatically illustrated, the
device having two valves which are in axial g5
alignment and are movable in the same axial
direction and’ capable of being collectlvely
operated.

Figure 2 shows a modification of the con-
struction shown in Figure 1, with axially’
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aligned valves adapted to be moved in oppo-
site directions. '
Figure 3 shows a further modlhcatlon of

-the construction illustrated in Figure 1, the
_two valve axes being disposed pamllel to

each other and capable of being controlled,
through the medium of one and the same spin-

“dle, and onlya part of the boiler being shown.
Figure 4 shows a modification of the con-

struction shown in Figure 3.
Throughout the drawings, the feed Water

“heater is marked 'V, the change:over “vilves .

aand b, while P dbsmmtes the connection or

' branch for the .pipe connectm(r the pump p*

15

.20

‘to the .change over device, ‘while a conduit 1
or.8 of the latter leads to the feed water heat-:
. er.V, and K the connection or branch of the

change over device for the pipe connecting the
boiler 4* to the- -device, the latter belng con-

nected by a: condult 3 or 4 to the feed water:

heater V. -

“ In-the constructlon of the dev1ce shown i in
Figure:1, where the valves are in the posi-
tions shown therein, the feed water delivered

by the pump through the connection P; passes
_through the conduit 1 and the feed water heat-

er connection branch 2 into the heater V,

- - ‘traverses the latter in the upward chrect10n,~
- is given during that time the desired increase

»-of temperature and escapes from it through

~the branch 3, to the valve b, which is set for
- the delivery of the water to the outlet branch

o
<t

K of ‘the pipe leading: to» the boiler. -If, for

the purpose of scavenging the feed water
5+ heater, the direction of flow is to be reversed,

"the valves @ and b are moved collectively to

the left, either by hand or by means of the
pressure medium cylinder D. “The feed water
coming through the branch P from the pump

" 40 then passes through the branch 3 into the heat--

_er, traverses it in the:direction opposite to

that previously mentioned, that is to say, in

* the downward: direction, and escapes from it

through the branch 2 to the conduit 4 and

15 the valve &; at this moment opened for thls

direction of flow, into the boiler.
In the construction of change-over device

‘shown in: Figure 2, the valves 2 and. b ‘are
- capable of being moved in opposite directions.
v As shown, the valve & closes the conduit 1, -
and the valve b is clear of the conduit 4, which
“-1s thus open and permlts the feed water to
pass through the same from the branch 3, ths -

heater V:and. the ‘branch:2 to the branch K.

valve b to the left, thelatter: closes the con-

‘duit~4,-and the: former closes the conduit 5,
while the feed water then passes through: the

conduit 1, through the branch 2- into ‘the

> heater and escapes from the. latter through
the branch 3 to the boiler through a branch:

conduit-5* specially prov1ded for. thls p051-

- tiom.

In-theé constriiction shown in: qure 3 the

valves e and- b are. operated by hand The

. switching out the heater.
5 If the valve a'is moved to the right, and the
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valve spindles are suspended from a balance '

or equalizing lever ¢ which is pivoted to the
hand onerated screw spindle d, in order to
ensure a uniform closing of the valves. In
the valve position shown," the feed water
passes through the conduit 1, branch 2, into
the. heater, traverses the latter and escapes

When the

70'_

~_from it to the branch 8 whence it passes to the -
_conduit 5 and the adjoining chambers to the

“branch K, and then to the boiler. 75

two Valves are screwed upwards, the water.

will pass from the branch P through the con-
duit 5 ard the’ connectlon 3 into the heater,

connectlon K leadan' to the boiler: «

The COIlStI‘LICthIl in Flofure 4 i snmlar tO‘

~which it traverses now in the opposite direc: - .

+tion, to and through the conduit 4 into the,8§

that of Figure 3, with the excéption that the. '

posmon of the conduits is slightly: different
and somewhat similar to that shown in Fig-

“ure 2, and the branch conduit 5* is prov1ded

and commences ab the conduit 5, to-enable the

feed water escaping from the hewtel through
the branch 8 to pass the valve b and into the.

conduit X leading to the boiler. In the posi-

tion of the V‘LIVGS shown in Figure 4, the

85
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water passes from the branch P uhrough the .

‘conduit 5, connection 3, into the heater; es-

capes from the same into the branch 2 from

which it passes to and through the condult 4

95

and is diverted by the lifted Talve b into the .

branch or connection K. - When the valves are
screwed down, the water coming from the

branch P is delivered through the conduit 1-

and branch 2 to the heater, which it traverses
in: the reverse direction andescapes there-
from through the branch 3 and passes to the

branch or connection K by way of the branch

conduit 5* and valve .
The change-over cocks mentloned in the
opening port1on ‘hereof, the drawbacks of

which-are eliminated by the invention here-

inbefore described, have as a rule, in addition
tothe two change- over positions in which the
water is conveyed in different or opposite di-

" rections through the heater, also a switched

out or'inoper ative position in which the water

100
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is - delivered from the pump directly to the "
boiler, the heater being completely-shut-off

from the deliv ery pipe..
vices accor rhn(r to this invention, in as far as

The chance over de--

115

they have been ) hereinbefore descrlbed donot

provide ‘this possibility of shuttmo'-oﬂ? or

proved change-over valve shown inFigure 2 is

adapted for sw1tch1ncr out the heater by mov-"
- ing ths valve b to the left from the position

shown in Figure 2. This will have the ef-
fect of placma the conduit 52 into communi-
cation with'the outlet K thereby permitting

the inlet P to communicate with the latter.
“through the conduit 5 arranged in connection
In a similar manner the: -
change-over valves shown in the other fig-

with ’che condutt 5%,

ures of the drawings.can be converted into

‘However the im-
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combined change-over and switching out de-
vices by so arranging the mechanisms con-
necting the double seated valves as to render

them independent instead of inter-dependent-

of each othéer and thereby enable the move-
ment of cne valve to be effected independ-
ently of the other valve. If, for instance,
the valves ¢ and b shown in Figure 1 are
adapted to be operated 1nc1ependently and the
v ah es b remain in the right hand position as

0y "; fMgure 1, and +110 valve ¢ is moved
¢ 1oft hand poswon stich as is shown in
I‘wme 2, then the inlet connection P would
he in communication with the outlet connec-
tion K by the conduit 5 and the feed water
heater connection 2 would be'shut off from the
inlet branch P as well as from the otlet
branch X, and the water will flow from the
pump through the inlet branch P and the

; conduit 5 to the boiler or outlet connection

or branch K. The feed water connection 3
however will, on the contrary, be open, that
is.to say, the heater will only be switched out
of the water circuit, there being no need for

5 the ‘water to pass throuoh the heater in its

passage to the boiler or outlet connection or
branch K. ~If the heater is to be completely
shut off from the delivery pipe, it will be suf-

ficient to insert into the connection 3 a clos-
ing member Z. In the working positions of
the change-over device, this closmo member
Z remains open, while when the heater V i 1s
out of use the 1nem‘ber Zis closed. Figure 3
shows the arrangement of the sw1tchm(r out
device for valves mounted with their axes
parallel. In this case, it is necessary to
make one valve, or both, vertically adjust-

- able independently of the other or of each

[
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other, for instance, by means of a screw
threaded nut and spindle, relatively to the
point of suspension of the balance lever, and
to lock the balance lever in its position be-
fore moving the valve spmdle The ‘valve
which doss not take part in the axial or ver-

5 -tical movement must remain preesed againgt

its lower seat, and the oscillatory movement
of the balance lever during the axial adjust-
ment of the other vglve must be prevented,
otherwise the operative mechanism becomes
an inoperative structure for effecting the
movement of one valve and not the other.
To this end. the valve @ in Figure 8 is lifted

W hilst the valve b remains on 1ts bottom seat.

n order to shut off the feed water heater con-
nectlon “from the br anches or connections P
and K. By thus arranging the valves the
water will pass from the branch or connection
P through the conduit b to the branch or con-
nection XK. By closing the member Z in the
heater connection 3, the heater will be switch-
ed off completely from the conduit 5 exactly
as in Figures 1 and 2. “In a similay manner
to that described with reference to Figure 3,
the valves ¢ and & shewn in Figure 4 can be
independently operated and therefore fur-

3

ther description thereof as regards Figure 4
is considered unnecessary.

What I claim and desire to secure by Let-
ters Patent of the United States is:—

1. In combination, a  boiler feed water

heater and a change-over device, the latter.

compllsmg a valve controlled inlet conduit

capable of receiving water from a feed pump,
piping connected to the inlet conduit and to
the opposite ends of the heater, a valve con-
troiled cutlet conduit capable of delivering

water to a boiler, and piping connecting the

outlet conduit to the opposite. ends of the
heater, the piping and valves being arranged
for the alternate delivery of water to the op-
posite ends of the heater and from the said
opposite ends to the outlet and for the alter-
nate flow of water in opposite directions
through the heater.

2. In combination, a boiler feed water
heater and a change-over device, the latter
co’nplisin an in1et capable of receiving
water from a feed pump, piping connected to
the inlet and having branches communicat-
ing with opposite ends of the heater, an inlet
valve controlling the branches for the alter-
nate passage of “water from the piping con-
nected to the inlet to the opposite ends of the
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heater, an outlet connected to a boiler for de-.

livering water thereto from the heater, pip-
ing connected to . the. outlet and having
branches connected to the opposite ends of

the heater-and an outlet valve controlling the’

outlet, the inlet and outlet valves being asso-
ciated for the alternate flow of water 1 op-
posite directions through the heater and the
alternate passage of water from the 0013051te
ends of the heater to the outlet.

In combination, a boiler feed water heat-

er and a change-over device, the latter com-
prising an inlet conduit capable of receiving
water from a feed pump, piping connected,
to the inlet conduit and to.the opposite ends
of the heater, an inlet valve controlling the
alternate flow of water to the opposite ends
of the heater, an outlet conduit capable of de-
livering water to a boiler, piping connected
to the outlet conduit and to the opposite ends
of the heater, and an outlet valve controlling
the alternate flow of water from the oppos1te
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ends of the heater, to the outlet conduit, the

inlet and outlet valves also controlling’ the al-
ternate flow of water through the heater in
oppos1te directions. .

4 In combmatlon a boiler feed water heat~
er and a change-over device, the latter com-
prising an inlet conduit capable of receiving
water from a feed pump, piping connected
to the inlet conduit and to the cpposite ends
of the heater, an inlet valve controlling the
alternate flow of water to the opposite “ends
of the heater, an outlet conduit capable of de-
livering water to a boiler, piping connected
to the outlet conduit and to the opposite ends
of the heater, an outlet valve controlling the

120
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'alt_ernéte flow: of water from the op’posife

ends of the heater to the outlet conduit, and

means for simultaneously and collectively op- .
erating the inlet and outlet valves for con-

trolling the alternate flow of water through

the heater in opposite directions.

5. In 'combination, a boiler feed water

 heater and - a change-over. device, the latter

comprising an inlet conduit capable of re-
ceiving water from a feed pump, piping con-

nected to the inlet conduit and to the opposite -

ends of the heater, an inlet valve controlling
the alternate flow of water to the opposite
ends of the heater, an outlet conduit capable
of delivering water-to a boiler, piping con-
nected to the outlet conduit and to the oppo-

. site ends of the heater, an outlet valve con-
. trolling the alternate flow of water from the

opposite ends of the heater to the outlet con-

duit, and means for simultaneously and col-

lectively operating the inlet and outlet. valves
in the same direction for controlling the al-
ternate flow of water through the heater in

. opposite directions.

6. In combination, a boiler feed water heat-
er and a change-over device, the latter com-
prising an inlet conduit capable of receiving
water from a feed pump, piping connected

‘to-the inlet conduit and to the opposite ends

<30

of the heater, an inlet valve controlling the
alternate flow of water to the opposite ends
of the heater, an outlet conduit capable of
delivering water to a boiler, piping connect-
ed to the outlet conduit and to the opposite
ends of the heater, an outlet valve control-

ling the alternate flow of water from the op- -

) ~ posite ends of the heater to the outlet con-

duit, means for simultaneously ‘and collec-

: _tively operating the inlet and outlet valves

40
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for controlling the alternate flow of water

‘through the heater in opposite directions, a

branch conduit connecting the heater to the

iping, and a closing’ member in the said
granch for: preventing the flow of water
through the heater. o B

7. In combination, a boiler feed water heat-
er ‘and a change-over device, the latter com-
prising an inlet conduit capable of receiving
water from a feed pump, piping connected

‘to the inlet conduit and to the opposite ends

~of the heater, an-inlet valve controlling the

568
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alternate flow of ‘water to the opposite ends
of the heater, an outlet conduit capable of de-
livering water to a boiler, piping connected to
the outlet conduit and to the opposite ends of
the heater, an outlet valve controlling the al-
ternate flow of water from-the opposite ends
of ‘the heater to the outlet conduit, spindles

-attached. to the “valves, a balance lever to

which the spindles are pivotally attached and
means for moving the lever. TR

8. In combination, a boiler feed water
heater-and a change-over device, the latter
comprising an - inlet conduit capable of

recelving water from a feed pump, piping

1,759,986

connected to the inlet conduit. zulld: to the

opposite ends of the heater, an inlet valve
controlling the 'alternate flow of water.to
the opposite ends of the heater, an outlet
conduit capable of .delivering water to a.
boiler, piping connected to the outlet conduit .
and to the opposite ends of the heater, an
outlet valve controlling the alternate flow of
water from the opposite ends of the heater
to the outlet conduit, spindles attached to the

70
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valves, a balance lever to which the spindles -

are pivotally attached, means for moving the
lever, a branch conduit connecting the heater
to the piping, and a closing member in the
said branch for preventing the flow of water.
through the lieater. i '

9. In" combination, a boiler
heater and a change-over device, the latter
comprising an inlet conduit capable of re-:
ceiving water from a feed pump, piping con-
nected to the inlet conduit and to the opposite
ends of the heater, an inlet valve controlling
the alternate flow of water to the opposite

80

feed water

ends of the heater, an outlet conduit capable -

'of delivering water to a boiler, piping: con-
nected to the outlet conduit and to the op-

90

posite ends of the heater, an outlet valve
controiling the alternate flow of water from:

the opposite’ ends of the heater to the out-
Iet conduit, spindles attached to the valves,
a balance lever to which the spindles are piv-
otally attached, means for moving the lever,
and mechanism on at least one of the spindles
for adjusting the position of the valve con-

nected therewith relatively to the balance

lever, S
- 10. In combination, a boiler feed water

05 .
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heater and a change-over device, the latter -

-comprising -an inlet conduit capable of re-

ceiving water from a feed pump, piping con-
nected to the inlet conduit and to the opposite
ends of the heater, an inlet valve controlling
the alternate flow -of water to the opposite:
ends of the heater, an outlet conduit capable -
of delivering water to a boiler, piping con-
nected to the outlet conduit and to the op-

_posite ends of the heater, an outlet valve con-

trolling the alternate flow of water from the
opposite ends of the heater to the outlet con-
duit, spindles attached to the valves, a bal-

“ance lever to which the spindles are pivotally

attached, means for moving the lever, a

~branch conduit connecting the heater to the
piping, a closing member in the said branch

for preventing the flow of water through the
heater, and mechanism on at least one of the
spindles for adjusting the position of the

-valve connected therewith relatively to the

balance lever. B
11. In combination, a feed water heater -

ing an-inlet conduit, an outlet conduit, ar-

110
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- and a change-over device, the latter compris-

rangements of piping connecting each end of

the heater to both eonduits, and valves in the
conduits controlling the alternate passage

130°



1,759,986

of water to the respective ends of the heater
and the alternate passage of water from the
opposite ends of the heater to the outlet
conduit. :

5 12. In combination, a boiler feed water
heater and a change-over device, the latter .
comprising an inlet- conduit, an outlet con-
duit, piping for transmitting water from the -
inlet conduit to both ends of the heater and

10 for transmitting the water from both ends of:
the heater to the outlet conduit, and valves
in the inlet and outlet conduits. controlling -
the alternate flow of the water to both ends
of the heater, the alternate flow of water

15 through the heater in opposite directions
and the alternate flow of water from the op-
posite ends of the heater to the outlet conduit.

PAUL JULIUSBURGER.
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