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o all whomy it may concerty:
Be it known that I, SAMUEL BASCH, a sub-
ject of the Emperor of Germany, residing at
London, in the United Kingdom of Great Brit-
aln and Ireland, haveinvented a new and use-
ful Automatic Boiler-Feeder, of which the fol-
lowing is a specification.

Myinvention relates toan antomatic boiler-.

feeder arranged for sucking the water, heat-
ing 1t with the heat of spent fire-gases of a
steam-boiler or the heat of exhaust-steam of
a steam-engine or from other source, and for

feeding the so-heated water under pressure
1nto a steam-boiler and at a temperature more:

or less approaching to that of the latter; and

the objects of my-invention are, first, to pro-

vide two tubed feed-water heaters placed side
by side and at a certain height above the
steam-boller within a channel, through which

the spent fire-gases are passed or the exhaust-
steam 18 conducted; second, to provide each

tubed feed-water heater with a float and a
space for the same, which is connected by
pipes with the upper and lower parts of the

feed - water heater; third, to connect the

lower parts of the two feed - water heaters
separately with the steam-boiler beneath its

water-level and the upper parts of the former

with the steam-boiler above its water-level
by meansof pipes having stop cocksor valves;
fourth, to provide means controlled by the
two floats for opening and closing the stop
cocks or valves in the pipes attached to the
two feed - water heaters; fifth, to provide
means for alternately shutting the tubes of
either of the two feed-water heaters, while
the tubes of the other feed-water heater are
opened to the spent fire-gases or the exhaust-
steam; sixth, to provide means controllied by
the floats for automatically shifting the said
shutiing means from the one feed - water

heater to the other one, and vice versa; sev-

enth, to eonnect the two feed-water heaters
with the source of fresh water by pipes, and,
elginth, to provide the two feed-water heaters

‘with vent-pipes countrcolled by the floats. I

attain these objects by the arrangement illus-
trated diagrammatically in the aceompanying
drawings, in which—

Higure 1 is a vertical longitudinal section
through the broken line A B in Kig. 2 and
shows the automatic boiler-feeder as applied

[

to a marine boiler. Iig. 2 1s a vertical sec-
tion through the autowmatic boiler-feeder on
the line C D in Fig. 1 and an elevation of the
marine boiler, the left-hand tubed feed-water
heater being removed to show a circular shut-
ting-disk; and Fig. 3 shows, on an enlarged

55

scale, the same vertical section through the -

automatic boiller-feeder as before, the right-

6o

hand feed - water heater being assumed to

‘have more heating-tubes than are shown at
- Hig. 2. S -

Similar characters of reference refer to
similar parts throughout the several views.
- In thedrawingstheautomatic boiler-feeder
is assumed to be applied to a marine boiler 2.
It essentially consists of two eylindrical feed-
water heaters 3 and 4, -having each a plu-
rality of fiue-tubes 5, reaching from the one
bottom to the other bottom. The two feed-
water heaters 3 4 are placed parallel to each
other within a widened part of the horizontal

| flae 1%, adjoining to the smoke -chamber 1.

T'he lower parts of the two feed-water heaters
3 4 are connected with the respective fresh-
water source by pipes 54 65, having check-
valves 56 57, and with the marine boiler 2 be-
neath its water-level by the two separate
pipes 6 and 7, having stop cocksor valves 13
and 14. The upper parts of the two feed-

| water heaters 3 4 are provided with two vent-

pipes 39 and 40 and connected with the ma-

‘rine boiler above its water-level by the two

separate pipes Sand 9, having stop cocks or
valves 15 and 16.
tor heaters 3 4 two float-eylinders 35 506 are
arranged, which are connected with the for-
mer DYy the pipes 31 32 and 33 34, respec-
tively. Within these c¢ylinders 35 36 the pis-
ton-like floats 27 and 23, respectively, are ar-
ranged to move up and down, which are rig-

idly connected with the two vertical rods 29

and 30, These verticalrodsareguided on their
lower parts by the stuffing-boxes 37 and 38,
and on thelir upper parts by any suitable
guides conveniently secured on the top wall
of the horizontal fiue 1*. In the center line
of the marine boiler a steam-cylinder 20 is
conveniently secured, the piston of which is
rigidly connected with a vertical rod 19. This
piston-rod 19 is guided in any suitable man-
ner and carries on the lower and upper ends
two cross - heads 17 and 13, having slois or

Between the two feed-wa-
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quces 1nt0 whl(,h the suitably-shaped ends | welght fastened on an extensmn of the lever

of the keys of the stop-cocks 13 14 and 15 16
engage. I'ne plugs of the latter are so ar-
ranged that in the positions of the keys
shown at I'ig. 3 the stop-cocks 13 and 15 of
the left tubed feed-water heater 3 are closed,
but those 14 and 16 of the right feed-water
heater 4 are open. The two ends of the cyl-
inder 20 are connected by pipes 23 and 24
with a three-way cock 22, and the latter by
a pipe 21 with the one connecting - pipe 8
above the stop-cock 15, so that always steam
can be admitted to the cylinder 20. The
plug of the three-way cock 22'is so arranged
that In its one extreme position (shown at
Fig. 3) the steam coming from the boiler
thlmwh the pipe 21 is ddIDltted throngh the
one way in the plug and through the pipe 24
to the cylinder 20 beneath its piston 20%, as
is indicated by the arrows, while the cylin-
der 20 above 1ts piston 20 is put into open
communication. . with the free atmosphere by
means of the other pipe 23, the two other
ways of the cock 22, and a pipe on the rear
of the latter. (Not shown.) Then the piston
20 will be secured in its uppermost position

by the steam acting on its lower surface.
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turned through an angle of ninety degrees,
then thesteam from t,he boiler will be admlnted

throughthe pipe 23 tothe cylinder20aboveits
pisl:on 20%, while the cylinder 20, beneath the

piston 20*, will be put into open communica-
tion with the free atmosphere by means of
the pipe 24 and the said two other ways of
the plug. In this case the steam will push

the piston 20* downward and secure it in its.

lowermost position. The three-way cock 22
is provided with a two-armed key 60, against
which two tappets 25 and 26, secu rcd on the
two float-rods 29 and 30,can %tnl{e alternately.
The two vent-pipes 39 and 40 are provided on
their ends with two check-valves 41 and 42
and beneath these valves with two stop-cocks
43 and 44. Against the key of the one stop-
cock 43 two tappets 45 and 52, arranged on
the one float-rod 29, can strike -in opposite
directions for c¢losing and opening the stop-
cock 43, respectively. In a similar manner
two tappets 26 and 53 are arranged on the
other float-rod 30 for striking dﬁ'&lﬂbt the key

of the other stop-cock 44.

A circular shutting-disk 10, hf,—..vmﬂ' aboutb
the same dlameter as the mo feed water
heaters 3 4, serves for shutting the tubes of
either feed-water heater and is fastened on a
lever 59, which is mounted te turn on a pin
53. The latter 1s assumed to form o part of
a sultable support 61, placed on the horizon-
tal flue 1?*; butit will-be understood that the

pin 53 can also be secured in any convenient:
‘manner to a suitable wall of the ship. Of
course the top wall of the horizontal flue 1*

must be provided with a suitable slot to allow
of the leverd9 passing through.
18- counterbalanced in any known manner—

-The digk 10

II

‘When the plug of the three- wav cock 22 is |

59 beyond the fulerum 58—so that the disk
10 will always ocecupy either of its two extreme
positions,
secured to a suitable place of the ship and
connected by pipes 49 and 51 with the two
connecting-pipes 3 and 9 above their stop-
cocks 15 and 16, so that always steam can be
admitted to the eylinder 12. The rod of its
piston 11 is provided on the external end
with a slot 47 at right angles thereto, in
which a pin on the lever 59 engages. The
sald steam-pipes 49 and 51 are provided with
stop-cocks 48 and 50, having forked keys,

into which the said (WO uppertappets 52 and
03 can engage to open and close these cocks..

The pluﬂ‘s of the latter are so arranged that

they can be turned through an angle of about
ninety degrees and that in the one extreme

position, as shown for cock 48 at Tig. 3, the

steam can be admitted from the boiler to the.
cylinder 12 and in the other extreme position,.

as shown for cock 50, the eylinder 12 is dis-
connected from the steam-boiler and putinto

open communication with the atmosphere by

means of a pipe. (Not shown.)

- I'he parts between the two feed-water heat--

ers 3 and 4 may be inclosed in a special cham-
ber formed by two partition-walls within the
flue 1* and reaching from the peripheries of

the one heater 3 to the per mherles of the other:

heater 4.

The automatic boiler-feeder operates in the
following manner: Assuming the left feed-
water heaner 3 10 have entire]y diseharged its

heated contents into the marine boiler 2, then

the various parts will occupy their positions.
(Shown at Fig. 3.) The circular disk 10 will
shuf the tubes of the left feed-water heater 3,

so that the spent fire-gases of the marine

A horizontal steam-cylinder 121is
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boiler can pass only Bhrouwh the tubes 5 of

the right feed-water hedter 4 to the chimney.
The left float 27 will be in its lowest position,
and the two stop-cocks 13 and 15 are closed,

so that the left feed-water heater 3 is discon-.
nected from the marine boiler 2, while the.
Then the high:
‘pressure previously prevailingin the feed-wa-
ter heater 3 will have disappeared, owing to.
steam escaping through the vent - pipe 39 .

OEh
the oether hand sbeam 1s admitted from the:

one stop-coclk 43 is open.

the open cock 43, and the check-valve 41.

pipe 8, through the pipe 49 and the open cock
43, to the cylinder 12, so that the piston 11 is
lf:ept in its extreme poswwn on the left, and

I11C;

I12¢

thereby the shutting-disk 10 is secured inits

position shown. At the same time steam is
admitted from the pipe 8 through the pipe
21, the three-way cock 22, and the pipe 24 to

125

the steam-cylinder 20 in the direction of the

arrows, so as to secure the piston 20*, with -

the rod 19 and the two cross-heads 17 a,nd 18
in their uppermo% positions. The left feed-
water heater 3 i1s now allowed to cool;so that
the steam contained therein is gradually con-

densed, when a vacuum will be formed, where-

for example, by means of asuitable counter- | by watel is sucked from the fresh - water

I3C
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source through the pipe 54 and the opened | closed to dlsconnect the right feed-water

check-valve 56 so:that it will gradually fill
the heater 3. Of course the float 27 will fol-

low the water-level within the feed - water

heater 3 and rise. - At last the upper tappet
02 on the rod 29 of the float 27 will strike
against the forked key of the cock 48 and so
turn the plug of the latter as to disconnect
the cylinder 12 from the marine boiler 2 and
to put 11 1nto open communication with the
atmosphere. Then no steam at all will bein
the cylinder 12. From an examination of
IFig. 3 it will be evident that the float 27 will

attain its uppermost position when the left

feed-water heater 3 is about half-full., The
condensation of the steam, however, will con-

tinue during the further cooling of the heater-

o until the latter is quite filled with water or
nearly so.
been previously filled in a similar manner
with water and put into open communication
with the marine boiler 2 by the opened stop-
cocks 14 and 16, so that the same pressure
prevalls therein as in the marine boiler 2.
T'he water contained in the heater 4 and heat-
ed by the spent fire-gases is allowed to gradu-
ally flow into the marine boiler 2. When the
upper half of the water contents have been

emptied intothe boiler 2, the float 28 will com-
mencetosink slowlyand takealong with it the-
rod 50, sothatthe upper tappet 53 will turn the:

forked key of the cock 50, and thereby put the
cylinder 12 on the left s1de of the piston 11 into
open communication with the steam-boiler 2,
when steam will enter the cylinder 12 and
push the piston. 11 from left to right. This
means that theshutting-disk 10 will be shifted
from the left feed- Wa,tet heater 3 to the right
feed - water heater 4, so that the spent fire-
gases will now pass thxouu*h the tubes of the
left heater 3to the chimney and heat the wa-
ter contained in-the heater. Meanwhile hot
water will continue to flow out of the right

feed-water heater 4 into the steam-boiler 2

until the heater 4is emptied. It will beseen
that in general the two floats 27 and 28 are
moving in opposite directions. When the
left float 27 is about to attain its uppermost
position, the lower tappet 45 on its rod 29 will

strike against the key of the stop-cock 43 and
turn the same, so as to close the latter.

When the right float 28 is about to reach its

lowermost pOSIDIOD the middle tappet 26 on

1ts rod 30 will strike against the two-armed
key of the three-way uock 22 and turn the

same, so that the steam from the pipe 8 will

be admitted through the pipe 23 to the upper
end of the eylmdel 20, when the piston 20*
of the latter will be moved downward with
the rod 19 and the two cross-heads 17 ard 18.
Thereby the two stop-cocks 13 and 15 will be
opened to put the left feed-water heater 3
into open communication with the marine

‘boiler, when of course the pressure of the lat-

ter will also prevail in the heater 3 to enable
1ts water to flow into the boiler. Atthe same

time the two stop-cocks 14 and 16 will be

The right feed-water heater 4 had

heater4 fromthe marine boiler2. Mor eover,
the upper tappet 53 on the float-rod 30 will

have opened the stop-cock 44, and thereby

also the vent-pipe 40 to the atmosphere, when
steam will escape from the heater 4'and the
high pressure in the latter will disappear.
The right feed-water heater 4 will now cool
and gradually suck water from the fresh-wa-

sceribed above with reference to the left feed-
water heater 3 will take place in the right

heater4. Where it is so preferred, the pipes 6
and 7 within the marine boiler 2 may be pro-

vided with twostop-valves, and the latter may
be connected in a known manner with two
floats, so that they can be closed in case the
water-level within the boiler should reach the

highest limit to prevent an excess of water

from being fed into the boiler. --

The whole arrangement described so far
renders it'unneccessa,ry that the automatic
boiler-feeder should work most regularly,
which would not be possible for various rea-
Sons.
quire no steam. 'The feed-water may be
sometimes colderand sometimes warmer than
on the average, whereby the vacuum will be
varied. Sometimes the two feed-water heat-
ers 3 4 may be iilled entirely and alternately;
but sometimes they may be filled only par-
tially, owing to the defective vacuum. In

general, however, the two floats 27 and 28

will oceupy their uppermost positions before
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The engine maystop and will then re-
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the shutting-disk 10 is shifted from the one

feed-water heater to the other one, or vice
versa.
the evhndel 12 on both sides of 1ts piston 11,
so that when the respective float commences
to sink the upper tappet on its rod will open
the respective cock 48 or 580 to admit steam to

the eylinder 12 on the proper side for moving
the shutting-disk 10 from the one feed-water
The cooling and

heater to the other one.
filling of the one feed-water heater will on
the average require less time than the empty-
ing of the other heater filled with hot water.

The automatic boiler-feeder may be varied

in its details without deviating from the

spirit of my invention. The two feed-water
heaters 3 4 may be placed vertically or other-
wise instead of horizontally. The float-eyl-
inders 35 36 and the steam- eyhnde,. 20 may
be inclined in case circumstances should ren-
der this necessary or desirable. The circu-

lar shutting-disk 10 may be replaced by other

equwalent means.

What I claim as my invention, and desue
to secure by Letters Patent, is—

1. The combination with msteam boiler, of
two tubed feed-water heaters located .:Lbove
sald steam-boiler; two pipes connecting the

| lower parts of said tubed feed-water heaters

with a water source and provided each with

a check-valve, two lower pipes connecting

In this case there will be no steam in -
3 {<J:

IIO
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the lower parts of said two tubed feed-water

| heaters with sald steam-boiler beneath its
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water-level, two upper pipes connecting the
upper parts of said two tubed feed - water
heaters with said steam-boiler above its wa-
ter-level, two vent-pipes secured on the upper
parts of said two tubed feed-water heaters and
provided each with a check-valve, two vessels,
pipes connecting the upper and lower parts of
either of sald two vesselswith the upper and
lower parts respectively of either of said two
tubed feed-water heaters, two floats mounted
in said two vessels tc move up and down and
each arranged to attain its lowest position
when the respective tubed feed-water heater
is emptied and to attain its highest position,
when the water-level in the respective tubed
feed-water heater is about in the middle of

the latter, means controlled by said two floats |

for opening either of said two veut-pipes on
the respective float attaining its lowest posi-
tion and for closing same on the float attain-
ing its highest position, means controlled by
sald two floats for opening said upper pipe
and said lower pipe connecting either of said
twotubed feed-water heaters with said steam-
boiler on the float corresponding to the other
tubed feed-water heater attaining its lowest

position, while said controlled means are ar-

ranged for closing the upper and the lower
pipe on the float corresponding to the re-
spective tubed feed-water heater attaining
its lowest position, means for conducting a
heating fluid to the tabes of said two tubed
feed - water heaters, means for shutting the
tubes of either of said two tubed feed-water
heaters, and means controlled by said two
floats for shifting said tubes shutting means
from either of said two tubed feed - water
heaters to the other one on the float corre-
sponding to the latter commencing to sink,
substantially as set forth.

2. The combination with a steam-bmler, of
two cylindrical feed - water heaters located
above said steam-boiler and having each a
plurality of tubes parallel to its longitudinal
ax1s and reaching from the one bottom to the

~other bottom, the said two cylindrical feed-

water heaters being placed parallel to each
other or nearly so within a widened part of a
channel through which the spent fire-gases
from said steam-boiler are passed, two pipes
connecting the lower parts of said two c¢ylin-
drical feed-water heaters with a water source
and provided each with a check-valve, two
lower pipes connecting the lower parts of said
two cylindrical feed-water heaters with said

- steam-boiler beneath its water-level, two up-

6o

per pipes connecting the upper parts of said
two cylindrical feed-water heaters with said
steam-boiler above 1ts water-level, the said
two lower pipes and said two apper pipes be-
ing each provided with a .stop-valve having a
movable part, two vent-pipes secured on the
upper parts of said two c¢ylindrical feed-wa-
ter heaters and provided each with a check-
valve and beneath this with a stop-valve hav-
ing a4 movable part, two parallel float-cylin-

l
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connecting the upper and lower parts of
either of said two float-cylinders with the up-
per and lower parts respectively of either of
sald two cylindrical feed-water heaters, two
cylindrical floats mounted in said two float-

~eylinders to move up and down and each ar-

ranged to attain its lowest position, when the
respective eylindrical feed - water heater is
emptied, and to attain its highest position,
when the water-level in the respective ¢ylin-
drical feed-water heater is about in the mid-
dle of the latter, two float-rods attached to
sald two cylindrical floats and guided in the

| longitudinal axes of said two float-cylinders,

a tappet secured on each of said two float-
rods and arranged for striking against sald
movable part of sald stop-valve of the re-
spective vent-pipe and thereby opening this
stop-valve on the cylindrieal float attaining
its lowest position, a tappet secured on each
of said two float-rods and arranged for strik-
ing against said movable part of said stop-
valve of the respective vent-pipe and there-
by closing this stop-valve on the cylindrical
float attaining its highest position, a steam-
cylinder parallel to said two float-cylinders,
a three-way cock conneeted with said steam-
boiler by suitable means and arranged for ad-
mitting in either extreme position of its plug
steam to either end of said steam-cylinder
while putting the other end of the latter into
open communication with the atmosphere, a
two-armed key secured on the plug of said
three-way cock, a piston-rod attached to the
piston of said steam-cylinder, a cross-head
fastened on said piston-rod and arranged for
so controlling said movable parts of said two
stop-valves of said two lower pipes as to si-
multaneously open the one stop-valve and to
close the other stop-valve and viee versa, a
second cross-head fastened on said piston- rod
and arranged for so controlling said movable
parts of said two stop-valves of said two up-
per pipes as to simultaneously open the one
stop-valve and to close the other stop-valve
and vice versa, a tappet secured on each of
sald two float-rods and arranged for striking
agalnst the one arm of said two-armed key
and thereby so turning the plug of said three-
way cock as to admit steam to the respective
end of said steam-cylinder for closing said
two stop-valves in sald upper pipe and said
lower pipe of the respective cylindrical feed-
water heater and for opening those stop-
valves of the other feed-water heater on the
respective eylindrical float attaining its low-
est position, a circular disk arranged for shut-
ting the tubes of either of said twocylindrical
tfeed-water heaters, a lever mounted on a sta-
tionary pin to rock and carrying said circu-
larshutting-disk, saidlever being so arranged
as to move sald circular disk from the one
feed-water heater to the other one and vice
versa, means for counterbalancing said cir-
cular disk and said lever, a shifting steam-
cylinder having a piston- -rod the external end

dels placed vertically or nearly so, pipes for | of which is pwoml]y connected with said le-
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ver, two separate pipes connecting the two !

ends of said shifting steam-cylinder with said
steam-boiler above its water-level and pro-
vided each with a three-way cock, which is so
arranged, that in the one extreme position of
its plug steam is admitted to said shifting
steam-cylinder and in the other extreme po-

sition of its plug said shifting steam-cylinder

1s disconnected from the boiler and put into
open communication with the atmosphere,
and two forked keys secured on the plugs of
these two three-way cocks, the one of said
three tappets on either of said two float-rods

5

being arranged for engaging said forked key
of the respective three-way cock and open-
ing the latter on the cylindrical float attain-
ing its highest position and again closing this
three-way cock on the eylindrical float com-
mencing to sink, substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

SAMUEL BASCH.

- Witnesses: |
H. D. JAMESON,
A. NUTTING.
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