D. GOFF,

BOILER FEED.
APPLICATION FILED JAN, 19, 1910.

985,409.

Patented Feb, 28, 1911,

4 SHEETS—SHEET 1.

WITHESSES

' H-
Fly
i
1h "'""
s .
1
% & i :Wd A % é:’
" ’ Py, , "
. ‘.I'I i |: . ll..ll
M . Tr ] - % & .
T . 5§ [T ; il I' ' I.!' 1 . J.,-n
H 1 : [ Il:l : ! I:l ' Iu' I . ot v )
N . Y r ' ' " i i -

THE NORRIS PETERS CO., WASHINGTION, D. C.



BOILER FEED.
APPLIOATION FILED JAK.19, 1810,

085,409,

Patented Feb. 28, 1911

4 SHEETS—SHEET 2.

| D
R

(+
.
AL

lllllﬁri

......
-
d_F &

T et T T Y, B T et |
:_;r:'!:"" . I! [ TR = ‘s

)

T T
LT T

.“.".h: . ..F ﬁ ’ = .}.

WITHESSES AN

.'.'""
. £ h
- S o A o & 8
i -, . " i
- . . . - " ; . h. .!" I p e
Tl : : i + i o
. lll 1 '. . *
' ' ' M ' ' r
' - a ' ' " ' " E : ' a
" "y :

THE NQRRIS PETERS C0., WASHINGTON, D, C.



~ BOILER FEED,
APPLICATION FILED JAN, 18, 1910.

1911,

ETS—SHEET 3.

‘Patented Feb, 28

985,409,

4 SHE

| "~ INVENTOR

il

ATTORNEYS

INGTON, D.

WAS

THE NORRIS PETERS CO.,



: ~ D. GOFF.
- BOILER FEED,
APPLICATION TILED JAX. 1§, 1910,

' 985,409, ) ' ~ Patented Feb. 28, 1911.

4 SHEETS8—SHEET 4.

- g
! E r Fi : &
g/ .

S TIE @ z ' | | é‘f il :u""]_|mf
. . fre—— {1 f-—-wr'

=== llﬂlliti—ﬂmlll _____

T o . Pl
A IR e s L
i .{ :*1:{" = F-Hl ﬁg)ﬂigﬁ.#

N 78 il | st

| f Ll

&
7

WITF!ESSES -

IHVEHTOH

MT!]HHEYS

THE NGRRIS PETERS CO., WASHINGTON, b. C



10

290

S0

40

45

i

resents an end
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To all whom ¢ may concern:

Be 1t known that I, Daxiern Gorr, a citi-
zen of the United States, residing at Mill-
ville, county of Camden, State of New Jer-
sey, have Invented a new and useful Boiler-
Feed, of which the following 1s a specifica-
t1on.

My invention relates to a boiler feed, and
consists of means for supplying water to
bollers and utilizing the steam from the
hoilers to force the water thereinto.

1t further consists of a novel controller
which 1g adapted to be suitably actuated to
allow the water to enter tanks or reservolirs
and to supply steam from the boilers ito
said tanks to force the water therefrom into
the boiler. |

It further consists in providing valves,
which are suitably actuated in order to per-

mit the entrance of steam into the tanks for

forcing the water therefrom and after the
water has been forced therefrom, to permait
exhaust of the steam from the tanks.

1t turther consists 1n providing a con-

5. denser for the exhaust steam.

It further consists of other novel features
of construction, all as will be hereinafter
tully set forth. |

T1igure 1 represents a diagrammatic view
of a p]_m ality of botlers and the boiler feed
in connection therewith. Ifig. 2 represents
an elevation partly bl"OLLH away of the con-
denser employed. Fig. 8 represents an end
elevation of the controllexg with some of the

pipes connected therewith. Ifig. 4 repre-
sents a side elevation thereof. Ifig. 5 rep-

resents a side elevation of some of the parts
shown in Fig. 4 partly broken away. Iig.
6 represents, on an enlarged scale, a pipe for
supplying the water to the centroll(,r show-
ing the check valves therein. Fig. 7 repre-
csentz a side elevation In detached position

of one of the valves employed on the con-
troller and showing an auxiliary valve

which 18 used. Ifig. 3 represents a side ele- -

vation of the control]m taken from the other
side from that shown in Fig. 4. 12, 9 rep-

elevation of the controller
from the opposite end from that
Sec-
‘showing a movable weight
T 1g. 11 represents an

taken

tional vievw,
which 1s employed

‘elevation of a counter Whmh 15 employed.
g, 12 represents a plan view of the con-
troller.

F1o. 13 represents a side elevation

i

tial to have

| of a pm tion of one of the tanks employed

with a portion of the same broken away.
Iig. 14 represents an elevation, showing
the two valves on one of the tanks. I‘ln
15 represents a plan view of one of the tanles
employed. o
I have found in practice that it is essen-
water properly fed to boilers
ancd m the drawings I have shown a con-
struction of a boiler feed which I have
found operates successfully in practice and
as showing an embodiment of my invention,

but I demre 1t understood that chfmfres 111‘137 |
be made in the construction. the arr ange-

ment of the parts may be varied and other
instrumentalities may be employed, which

| will come within the scope of my invention,

und T do not therefore desire to be llmued
in every instance to the exact form as here-
tofore shown and described, but desire to
make such changes as may be Necessary.

As prwwuely stated, 1 desire to supply

water to a plarality of tanks or reservoirs,
the supply of water being controlled bV

ralves in each tank, so that sup]:}]y of water
will be cut off at the proper time. I also
dezire to employ the steam from the boiler
to force the water from these tanks into the
boilers and I have provided on each of the
tanks valves which are suitably actuated by
a controller, in order that the steam will be
directed or conducted into the tanks, at the
proper time, to force the water therefrom
and will then be cut off and exhausted from
the tanks.

I have provided a controller which 1s
supplied with water from the same source
as the tanks, the supply of water being
properly controlled and T also conduct the
steam from the boilers to the controller 1n
order to force the water from the controller
snitably directing the steam to actuate the
valves of the tanks to permit the steam to
enter the said tanks. _

In the construction shown 1n Fig.
have shown four boilers and four tanks, it
being understood that the two tanks on one
side, “that is the right of the figure, are ar-

.;mﬂed to be supphed with water, while the
two tanks on the left of the figure are being
supplied with steam to force the water there-
fl om, although this may not be necessary in
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present 1nstance, although one or any other
number may be emploved and T desire to
utilize the steam from the boilers to force
water from a suitable supply into the boilers.

2 designates a supply pipe leading from
any suitable source through which water is
fed 1n a suitable condenser or heater 3.

4 designates a pipe leading from the con-
denser through which the water passes from
the condensel said pipe 4 having a branch
5 leading there-.h’*om '1 branch 6 leacling
therefrom, a branch 7 leading therefrom
and a branch 8 lefldmg thewﬂmn said
branches each communicating with a tank
or receptacle 9 whereby it will be understood
nat water will pass through pipe 4 and
through the various br anches into the said
tanks at the proper time. Leading from
each of the tanks is a pipe 10 which commu-
nicates with the pipe 11 suitably connected
by branches 12 with each of the boilers. Also
communilcating with the pipe 4 1s a branch
or water 1nlet pipe 13 which carries the
water to a suitable controller 14 as will be
hereinafter described, it being understood,
however, that a pipe 15 is in suitable con-
nection with said controller and 1s adapted
to conduct water therefrom back to the pipe

" 11 and thence into the boilers at the proper
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time. In order to conduct the steam from
the boilers, to force the water from the tanks

9 and controller 14 I provide a branch 16
lmdmﬂ from each of the boilers which
branches communicate with a 1}11)6 17, from
which leads a pipe 18, which, by means of
a pipe 19 communicates with the controller
14 as will be hereinafter described, and
which pipe 19 1s provided with a branch 20
leading therefrom and connecting with a
pipe 21, from which leads branches 22 each
of which communicate with the interior of
a tank 9, which branches 22 are properly
controlled by valve mechanism as will be
hereinafter described whereby 1t will be un-
derstood that as steam passes through the
branches 16 into pipe 17 1t will be directed
into the pipe 18 and through pipe 19 into
the controller and will also pass through the
branch 20 into the pipe 21 from thence it
will pass through the branches or pipes 22
to properly enter the tanks 9, 1t being under-
stood that the controller provides for the
proper admaission ot the steam mto the tanks
9, 1n order to force the water therefrom
through the branches 10, pipe 11 and
branches 12 1nto the b011e1's |

The water from the condenser 3 1s di-
rected through the pipe 4 and mto the pipe

13 which 1s provided with a snitable check !

valve 23, see Fig. 6, so positioned as to allow
the passage o the water therethr ough in the
direction indicated by the arrow in Ifig. 6
and the water will pass through the pipe

25 which 1s In suitable connection with the
pipe 13 and will be directed mto a tank 24

985,409

which forms part of the controller and
which i1s pivotally mounted to oscillate, as
will be hereinafter described, 1t being noted

that the said pipe 25, in the present instance
communicates with the interior of the tank
24 through the trunnion 26, see Iig. 12, on

one side of the tank 24. The pipe 13 is also
provided with a valve 27 which is 1n suitable
connection with the tank 24 in order to be
opened and closed by the rocking thereot,
as will be hereinafter described, and said
valve 27 18 open when the tank 24 1s 1n 1ts
elevated position, as seen 1n Ifigs. 3 and 4,
S and 9. After a sufficient quantity of water
has been received in the tank 24 the weight
of the water therein will overcome the
welghts 45 which are suitably connected
with said tank 24 at which tlme the lever
will turn with its trunnions 26 and 49 that
are 1n sultable communication therewith in
the direction indicated by the arrow ¢ in
Fie. 8. At the same time the valve 27 which
1s 1n suitable communication with the tank
24 by means of the lever 82 and link 83 will
be closed and thus cuts off a further supnly
of water to the tank 24. Suitably connected
with the tank 24 1s an arm 30 which in the
present instance serves to support the
welghts 45 and connected with the arm 30
1s a link 28 to which 1s suitably connected a
link 29 the lower end of which 1s pivotally
connected to the cylinder 31 upon one side
ot its pivot 327, whereby 1t will be under-
stood that as the tank 24 lowers, the end
of the evlinder 81, with which the link 29 is

'c*mmected will be elevated by reason of the

elevation of the arm 30 and the opposite end
of the cylinder 31 will be lowered 1n the
direction indiecated by the arrow 0 1n I1g. 8.

32 designates a weight or ball freely mov-
able in the said yhndel 31 and as the cylin-
der 31 is rocked by the movement otf the
tank 24, the ball will be caused to move
from its position seen in If1g. 8 to that seen
in Fig. 10 and thus insure the proper rock-
ing movement of the tank 24. Connected
with the cylinder 31 upon the opposite side
of its pivotal point 32 is a link 38 which is
connected with a lever 34 on one side of its
fulerum 35 the opposite end of said iever 34
having a hink 36 connected therewith which
1s connected with the lever 37, which is P1v-
oted at 46 to a suitable %htmnnv pomt
while connected to said lever 3715 a valve 38
which controls or 1s suitably situated in the
pipe 19, in order to control the passage of
steam from said pipe into the controller and

as the position of the cylinder 31 is changed

from that seen in Fig. 8, it will be under-
stood that through the medium of the link
33, lever 34, Iink 36 and lever 37, the valve
38 will be opened and steam from the boil-
ers 1 flowing through pipes 16, 18 and 19 1s
directed thlouﬂh the valve 38 into the pipe

' 39 and then through the trunnion 49 and
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in communication with the fank 24 and
steam will also pass through pipe 42 and be

: directed into the upper end of the tank 24
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whereby 1t will be understood that suitable
steam pressure is exerted on the water
within the tank 24 and c
water therefrom. As the tank 24 and its
adjuncts are located above the boilers; 1t will

‘be understood 1n addition to pressure of the

steam within the tank and
of gravity or weight of -
from the tank and casing, overcomes the
pressure in the boilers 1 and opens the valve
43, see I'ig. 5, which is sitnated in the pipe
la which leads from the pipe 25 and com-
municates with the pipe 11 which is 1n com-
munication with the branches 12, so that the

water will pass through these plp&% into the
boﬂers against the back pressure of steam

from said boilers, 1t being understood that
the valve 43 in the pipe 15 1s closed under

normal conditions by steam pressure from
the boillers 81 which 1s exerted In the diree-
tion indicated by the arrow ¢1n Fig. 6. 1t wili
be noted that the branches 12 are each pro-
vided with a check valve 44 to prevent baclk-
ward flow of water from said boilers 1 but
which permit passage of water into the boil-
ers. When the valve 43 is opened the pres-
sure of the water from the tank 24 and cas-
ing 40 will serve to hold the valve 23 1n the
pipe 13 closed so that water cannot pass in
that direction but must flow to the boilers.
F'rom the above 1t will be understood that 1
have directed water from the condenser 3
mto the tanlk 24 1n order to lower the same
and have conducted steam from the boiler
mto said tank 24 to force the water there-
from into the boiler 1, 1t being of course un-

casing, the force

derstood that water in the meantime has

been fed into the two tanks 9 at the right, as
geen. 1n If1g. 1 and I now desire to intr rocuce
steam from the boilers into these two tanks
9 1n order to exert a pressure therein to force
the water therefrom. When the valve 38 1s
opened as hereinbefore described, 1 addi-
tion to directing the steam from the boilers
1 into the casing 40 and tank 24 it will be
understood that some of the steam 1s di-
rected through pipe 47, which 15 in commu-
nication with the plpe 39 1nto the branch
pipes 48, each of which discharges into a
suitable e@ linder 50, carried by the tanks 9
in any suitable manner, as will be best un-
derstood from Kigs.
ate the piston 89 in each of said cylinders to
clevate the same. The piston &9 1s con-
nected with the weighted lever 90 pivoted at

91 to a suttable stationary point, the other

side of said lever being connected with a le-

ver 93 which is in suitable communication

with a valve 63 which controls the pipe 22

which 1t will be understood 18 1n communi-
cation with the boilers 1 and i1s conducting

casing 40 to force .

the water flowing

the two tanks to i'he 11ﬂht 1in e,

1 and 18, and will oper-

“nication with the pipe 39.

‘through pipe 41 1mto the ca sing 40 which 1s | steam therefrom. When the piston 39 is ele-

vated the valve 63 1s opened and steam 1s
permitted to enter the two tanks 9 to the
right as seen in Fig. 1 and forces the water
therefrom thr(}uﬂh pipes 10 mto the pipe 11
and through br fmche% 12 into the boilers 1.
64 u{,smnates a second valve adjacent the
first Y‘lee 63 which 1s 1n suitable connection
with a lever 92, pivotally supported at 94
and which 1s 1n qvtable connection with the
weighted 1G\f(‘1 90 1 such a manner that Lhe

'5‘11(:1 valve 064 st closed when the valve 63 1s

opened and vice versa.

When the tank 24 and casing 40 are
emp‘ued of water, as previously desulbed

the weights 45 will act to raise the tank 24
.:md by 10.«1%011 of this the links 28 and 29 are
lower ed and also the end of the cylinder 31
in the position seen in Fig. 8 which thus

through the medium of {he iinks 33, lever

70

75

80

34 lmk 36 and lever 37 actuates fhe valve
38 1o close the same thus cutting off the sup-

ply of steam which 1s exerted beneath the
piston 89, and the weighted end of the lever
90 always will fall, closing the valve 63, on
{ and
opening the valves 64, Jmmedmldv upon
which the steam in the two tanks can ex-
haust from the pipe 62 1n communication
with the valve 64 and will be directed into
the pipe 57 which 15 1n emnmummtlon with
the cotl 58 1 the condenser 3 and will pass
through pipe 59 and be dlmdul imto the m-
terior of the couden er 3, as will be under-
steod from Fig. 2, it being noted that the
plpe 59 13 pw\*med with the check valve 60
to prevent water in the condenser from en-
tering the coil pipes 58, while the pet cock
61 is provided, which, “when opened, will

permit the condensed steam in the coil to
Also connected with the

escape therefrom.
cylinder 31 1s a link 67 which is connected
with a lever 68 piveted at 69, which 1s 1n
snitable connection with a link 70 connected
with one end of the lever 71 pivoted at 72,
sald lever being in suitable communication
with a valve 55, suttably positioned with re-
spect to the valve 38 and connected 1n such
a manneir by reason of the pivotal pomt of
the lever 71, that when the cylinder 31 1s
rocked when one valve 15 opened the other 1s
closed, whereby it -will be understood that
as the tank 24 is elevated after having been
emptied of water the cy. mder 31 is rocked
in order to open the valve 55 and the steam

from the interior of the tank 24 and casing

40 will exhaust through the pipe 39 and
valve 55 into the pipe 56 which 1s controlled
by said Talve and will be directed into the
pipe 57 and

from the two tanks 9, while the steam from
the pipes 47 and 48 and the cylinders will
likewise exhaust as the pipe 47 1s 1n commui-
Connected with

thus mto the coil 58 as previ-
cously described with respect to the exhaust
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the lever 71 at 73 1s a bar or rod T4, which 13 ]

connected with a two-way valve 75 which
controls the pipe 51 which is In communi-
cation with the branch pipe 54 leading from
the pipe 21, said pipe ! 31 having br anches
52 therefrom, each (,ommumcatmg with a
cylinder 53 similar to the cylinders 50, said
cylmdo s 55 bewng respectively mounted on
the tanks 9 at the left of 1g. 1 and said cyl-
inders 53 each having a 1)1‘-3[011 39 similar to
that already de%cubed the rest of the oper-
ating parts being the same as that described
with respect to the two tanks at the right of
IF1g. 1 and 1t 1s deemed unnecessary to de-

scribe these tanks and operating parts, it be- |

g understood that as the lever 71 1s oper-
atecd to open the valve 55 1t will at the same
time operate the valve 75 to open the pipe

51 to the pipe 54, whereupon as steam passes

through the pipe 51 and branches 52 to the
cylinders 53 of the two tanks to the left in
Ifig. 1, so that the piztons 89 thereof are
properly actuated to open the valves 63 on
said tanks and steam from the pipes or
branches 22 will pass into these tanks and
force the water therefrom through pipes 10
into the pipes 11 and through the branches
12 1nto the boilers 1 whereby 1t will be un-
derstood that these tanks will be emptied.
It will be understood that as scon as the
tank 24 1s rocked again the lever 71 is op-
erated to close the valve 73 so that the steam
from the cylinders 53 and pipes 51 and E2
can exhaust, at which time the valves 63 are
closed and the valves 64 opened, on the tanks
on the left hand of Fig. 1 so that the steam
therefrom can exhaust thr ough the pipes 62
and 57 into the coil 58 to the condenser 3.
In the meantime, water has been permitted
to flow into the tanks 9 at the right of If1g.
1, the amount of water in each of the tanlcs
being controlled by a float 66, each of the
tanks 9 being supplied with a float and each
of which 1s 1n suitable communication with
E] valve 65, each of the branches 5, 6, 7 and
thlouﬂh which water 1s conducted being
1)1 OV ided with a valve, so that when the float
66 15 elevated to the pmpel level 1n a tank
9 the further supply of water is cut off.
Immediately tnat the tank 24 is elevated the
valve 27 is opened again and water is again
pelmltted to flow into the tank 24 as pre-
viously described and lower the same again,
the operation of the parts being similar to
that already set forth as above. In order
to prevent the steam 1n the tanks 9 from
forcing water back tlnouﬂ'h the wvarious
branches in the condenser 3 3, I have pro-
vided the branch 8 and check valve 98 in
branch 6 and check wvaive 101 and in the
branch 5, check valve 100 which will serve
te prevent improper movement of the water.
I also provide suitable check valves 96 in
the branches 10 to prevent the water from
coming from the boilers back into the tanks

985,400
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9 and I provide check valves 104 in the
branch 1)11:1{—3 16 to prevent steam from re-
turning to the boilers after it is passed there-
from. I preferably desire to supply the wa-

ter which 1s fed to the boilers with suitable

boziler: cmnpaund and I have shown in Fig.
4 a tank 77 which 1s adapted to receive the
compound. Leading from the steam supply
pipe 39 1s a pipe 7T 76 which conducts steam
from sald pipe 39 and discharges the same
into the upper portion of the tank (7, a suit-
able valve 79 being situated in pipe 76 to
prevent steam from backmo up.

18 (1@51011ate5 a pipe 1e‘ldlﬂﬂ from the
tank 77 and communicating with pipe 15
so that the boiler compound will be dis-
charged into the water as it passes through
pipe 1.) and 1s directed into the boilers.
said pipe 78 I provide a valve 81 which can
be suitably regulated to supply the requisite
amount of boiler compound to the water and
I also provide a valve 80 which will pre-
vent water from backing up and being
fowed into the tank 77 as will be evident.
I desirve 1t understood that the parts may
be supported in any desired or suitable
manner and m the drawings I have shown
rollers 102 which support the trunnions 26
and 49 of the tank 24 and its adjuncts, said
roilers 1 the present instance being sup-
ported on the frame 108, which suppor rts the
controiler.

- The operation is as follows:—Assuming
the several parts of this device to be in the
positions indicated in the drawings, water
from a suitable source of Supply flows
through the pipe 2 and passing through the
cock 97 enters the condenser or heater 3
and passes therefrom through the pipe 4 and
is clirected thereby to the branch pipe 8 and
passing through the check valve 98 enters
the tank 9 at the right hand end of the se-
ries of tanks 9 seen 1n Fig. 1, until the float
66 1n said tank 1s 1al%ed to close the valve
65. The water in the pipe 4 also enters the
branch pipe 7 and passing through the
check valve 99 enters the tank 9, that is, in
communication with the branch 7 until the
proper height of water is reached. The
water in the pipe 4 also enters the branch
pipe 13 and passing through the check valve
23 enters the tank 24 and the water from
the pipe 4 also enters the branches 5 and 6
and passing through their respective check
valves 100 and 101 enters the tanks 9 to the
proper height. |

When the welght of the water within the
tank 24, ag fedl thereto from the condenser 3.
exceeds that of the weights 45 and the ball
32 said tank turns on its trunnions 26 and
49 and in the direction indicated by the ar-
row « 1 Ifig. 8.

The tank 24 in moving in the direction in-
cdicated by the arrow « deplesses the arm 82
and link 83, thus closing the valve 27 and
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shutting off the supply of water from the
condemel 3 to the tank 24. |

The downward movement of the tank 24
elevates the arm 30, Iinks 28 and 29, caus-
g the cylinder 31 to move in the direction
indicated by arrow b 1n 1. 8, which opens
the valve 88 and closes the valve 55.

Steam  from the boilers passes through
the branches 16, pipe 17 and pipe 18, to the
pipe 20 and 21 and through the branches 22
is stopped by the valves (3 until opened, as
hereinafter described.
pipe 19 and when the valve 38 1s opened as
described, the steam passes thence to the pipes
39, 41 and 42 and discharges into the tank
24 and casing 40 so as to exert a downward
pressure on the water within said tank caus-
ing 1t to tlow therei‘rmn through check valve

13 and pipes 15, 11 and 12 and check valves

44 and dise hﬁloe mto the boilers 1. It 1S
to be H]]d(‘l“ﬁt()()(-l. that the water as forced

through the pipes 11 and 10 by the controller |

14 cannot enter the tanks 9 on account of

~ the check valves 96, Steam from the boil-
ers 1 passing through the open valve 38 also

flows through the pipes 39, 47 and 48 and

~enters the cyhinders 50 thus elevating the

49

ot
i

60

tank

piston 89 therem <o as to turn the lever 90
on its fulerum 91 as will be understood from
Iigs. 1 and 18.

The tur ning of the lever 80, due to the up-
ward movement of the piston 89, operates
the levers 92 and 93 so as to open the valves
63 and close the valves 64 that coGperate
with the tanks 9 that arve supplied with water
through the branch pipes 7 and 8, that 1s
the two tanks 9 to the 1iﬂht in Fie. 1.

Steam from the boilers 1 after PASSING

~through the pipes 16, 18, 20, 21 and 22

reaches the valves 63 and since said valves 63
that cooperate with the tanks 9 ave supphed
with water by the pipes 7 and 8 are open,
as hereinbefore described, live steam passes

throngh the same and enters their respec-

tive ianh% 9 so0 as to exert a downward pres-

sure on the water within said tanks and
force the water ther eiwm through the valves
96 and pipes 10 to the pipes 11 and 12

bO]lE,I::: 1. - .
It 18 to be understood that steam 1n

branches 22 cannot pass through the valves

63 that codperate with the tanks 9 as sup-.

plied with water through the branches 5 and

6, that is the two tanks to the left in Mg, 1,

on ‘LCLOHHL of their being closed when the
24 1 1n its lowered ])051’51011

When the water has been discharged from
the tank 24 the w elohts 45 return said tank
to its elevated position as seen in Fig. 8, it
being understood that in doing 111155 said

’mn]{ 94 turns with its trunnions 26 and 49

60

on the rollers 102 and in a direction opposite
to that indicated by the arrow «. The up-
ward movement Ol the tank 24 closes the

Steam 15 algo 1n the

2 and
finally through the check vlh S J;Jctl.tlt().the

the atmosphere

»

- valve 38 and shuts off the supplv of steam
to said tank 24 and also to the cyvlinders 50

that coiperate with the tanks 9 fed with
water through the branches 7 and 8.

As soon as the pressure is released in the
cylimders 50 the pistons 89 fall or lower
carrying with them the end of the lever 90
which actuates the lever
63 so that no further steam is permitted to
enter the tanks 9 to the right of Fig. 1 and

the valve 64, however, is opened per llllttlll“ |

the exhaust of the steam From these tanks
9 through pipes 62 back into the condenser.
In the meantime, the water having been
forced from said tanks 9 the float valves 66

therein are lowered 1n order to open the

valves 65 and the water will agamn be di-

‘rected 1 these tanks to the proper height.

24 has reached its elevated
7, 1t opens

When the tank
o' normal position seen m Fig.
the valve 55 by reason of the lowering of
the arm 30 that cobperates with the link
28, link 29, eyhnder 31, Ik 67, lever 68,
link 70 and lever 71, connected 'with said
valve as will be understood from Hig. 4.

As soon as the valve 55 1s opened the
steam within the tank 24 escapes therefrom
through the pipes 42, 41, 39 and valve 5"5
and passing ﬂucmﬂh the pives 56 and 5

enters the coil 58 as exhaust steam and dl%- |
charges through the pipe 59 into the con-

denser 3.

When the tank 24 is 1n 1ts elevated posi—
tion, in addition to opening the valve 55 it
also opens the valve 75 which as hereinbe-
fore de‘%(}llbtd 1S 4 tuo way valve. The
opening of the valve 75 1s ‘lC(‘Oil’ipll‘-‘ihed
through the lever 71 and rod 74, as will be

understood from Fie. 7.

‘When the valve 75 15 open the steam from
the pipe 21 passes throueh the pipe 54 to
the pipe 51 and to the evlinders 53 and thus
on the underside of the piston 89, which
elevates the pistons therein and so openq the
valves 63 and the steam from the pipes 22
nasces into the tanks 9 at the leftn Fie. 1 and
forces the water imto the boilers 1. When the

tank 24 lowers again, the valve 75 1s ac-

hmted to close the conunumcatmn with the

pipe 54 and open the pipe 51 to exhaust to
This causes the piston 89
to Tower and in so doing operates the levers
90, 92 and 93 so as to close the valves 63
and opnen the valves 64 that codperate with
the ’r‘mhq O as %11131’}119(‘1 with water by the
branch pipes 7 and 8. When said valves
33 are closed the supply of steam to their
receptive tanks 9 is shut off while at the
same time the opening of the valves 64 per-
mits the steam within said tanks to escape
therethrough and flowing through the pipes
62 and 57 enters the coil of pipe 58 in the
condenser 3.

Tt is anpfuent from the foregoing de-
seription that when the two ’mnkg 9 on the

03 to close the valve
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right of the controller 14 1n Ig.

'each in communication it

sald

means for condus tlnﬂ

a .

ing with water, the two tanks 9 on the left
of said controller 14 ave discharging water
into the boilers 1 and vice versa.

The controller 14 is provided with a regis-
tering device 105 of any well known descry 1]>-

tion, seen in Ifigs. 4 and 11, that 1s adapted
to 11’1(:11(: 1te the number

of oscillations of
the tank 24 1 a given time, 1t bemo ob-
served that said registering device is op-

1nvention.
to secure bV

Having thus described my
what [ 01‘11111 as new and desirve
Tietters Patent 1s:— |

1. In a device of the character stated,
plurality of Dotlers, a plurality ot t"ml«m
ecach in communication with each of said

boilers, means for conducting water nto
said tanks, means for conducting steam

from said boilers into said tanks. valves for

controlling said steam conductmﬂ means,

and a controller for opening and closing

salid valves whereby the steam 1s .;ldll’llttEd
at the proper time into said tanks for forc-
ing water therefrom into said boilers.

3. In a device of the character stated, a
rhualltv ot boilers, a plurality of tanlks
h each of said
boilers, means for conducting water 1into
tanks. means for conducting steam
from said boilers into said tanks, valves for
controlling said steam conduutmg neans, a
controller for opening and closing said
valves whereby the steam is admitted at the
proper time into said tanks for
water therefrom nto said boilers, and
means for exhausting the steam imm sald
tanks when the valves are closed.

3. In a device of the character 5t.-.1tedj a

plurality of boilers, a plurality ot tanks,
water mto said tdlﬂ-,:-,.,
means for (zonductmn' steam from saic boil-
ers into sald tanks, valves for controlling
said steam conducting mesns, a controller
for openmg and c]osnm said valves where-
by the steam 1s adlmtted at the proper time
into sald tanks for forcing water theretrom
into said boilers, means for eﬂlamtlnr}* the
steam from said tanks when the valves are
closed, and a condenser mto whifih the ex-
haust steam 1s directed. -

4., In a device of the character stated, a
plurality of boilers, a piurahity of tanks,
means for conducting water into said tanks,
means for conducting
ers 1nto said tanks, a valve controlling the
steam conducting means for each tank, a
controller for opening and clesing said
valves whereby steam 1s admitted at the
proper time into said tanks for forcing
water therefrom imfo said boilers, means
for exhausting the steam from said tank
when the valves are closed, a condenser, and
means for conducting exhaust steam from
said tanks into said condencer.

1 are full- 1

10

forcing

C;te;m"t from said boil-

085,409

5. In a device of the character stated, a
plurality of boilers, a plurality of tanks,
neans for conducting water into said tanks,
means for controlling the supply of water to
the tanks, means for Conductmo steam from
said boilers into said tanks, valves for con-
trolling said steam conducting means, means
for conducting the water from said tanks
into each of said boilers, and a controller
tor opening and closing said valves where-
by steamn 1s introduced at the proper time
into said tanks to force the water therefrom
into the boilers.

6. In a device of the character stated, a
pluralityv of boilers, a plurality of tanks,
means for conducting water into said tanks.
means for controlling the supply of water to
said tanks, means for conducting steam from
said boilers into said tanks, valves for con-
trolling said steam conduc tmf‘f Neans, a4 Col-
troller for opening and cloemﬂ sa1d valves,
whereby steam 1s introduced at the proper
time 1nto said tanks, means for intermit-
tently supplving water to said controller,
and means for conducting steam from the
botler into sa1d controller at the proper time
for forcing the water theretrom into said
l)m]els

In a device of the character stated.
p]mdhh of botlers, a plurality of t.;m]m
means for conducting water into said tanks,
means for contwllmn the supply of water
satd tfmhs,,. means for conducting steam
saic boilers immto said tanks, valves for
controlling said steam conducting means. a
controller for opening and closing said
valves, whereby steam 1s mtroduced “at the
proper time into said tanks, means for in-
termittently supplying water to said con-
troller, means for conducting steam from
the boiler into said controller at the proper
time for forcing the water thereirom 1nto
saicl boilers,
steam from the tanks and controller.

S. In a device of the character stated. a
plarality of boilers, a plurality of tanks
mounted to operate 1n pairs, means for con-
ducting water into said tanks, means for
controtling the supply of water, means for

from

'canductnm steam from said bOllelb mto said

taniks, valves for controlling said water con-
ductine means, and a controller adapted to
be actuated to open the valves of one pair of

tanks at one time and the valves of another

palr of tanks at another time, whereby steam
1s admitted alternately into the pairs of
tanks for forcing the water therefrom into
the boilers.

9. In a device of the character stated, a
piurality of boilers. a pluralhity of tanks a
connection between each of said tanks and
each of said boilers, means for conducting
water into said J[:]Iﬂﬁ means for conuolhnﬂ'
the supply of water, means for conduncting

I steam  from said boilers into said tmk%

and means for exhausting the-
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trolled by said

985,409 | Ep

valves for controlling said steam conducting
means, A COIltIOHel means for supplvmﬂ
water thereto, HleflllS for controlling said

water supply, means for introducing “steam, | ¥

1nto said controller from the boﬂcr . and
means for conducting steam from the Con-
troller to actuate the valves at the proper
time whelebv steam will be admitted into

" the tanks 1 order to force the water there-

from 1nto the boilers.

10, In a devw(, of the char act er fshted q,
boﬂel, a tank, pipe connection between said
tank
*-1 steam connection be-
tween said boiler and said tank, a valve con-
trolling said steam connection, a controller,
aQ co:unectlon between said controller and
said valve, means for introducing water into

said controller for actuating the same, means

for introdueing steam flom the boiler into
said controller, and means for conducting
steam from the boiler to actuate said tank
valve for opening the same whereby stean
15 admitted mto said tank to force the water
therefromn into said boiler. |

11. In a device of the chavacter stated, a
botler, a tank, water connection between
said tank and said boiler. means for sup-
phrmo water to said tank, a steam connec-

tion between said tank and said boiler. a

valve controlling said steam (301111ect1011
a plunger Smtﬂbly connected with said valve,
a rocking tank. means for introducing w ater
into Smd rocking tank for ach_mtmﬂ the
same, neans for introduci ine steam from the
boiler into said rocking tank and means con-
10(*111110 tank for admitting
steam :{10111 said boiler to actuate said ]:;hm-
oer to open saild valve whereby steam from
the boiler will be admitted into said tank
to force water therefrom into said boiler, and
means for cutting off the supply of steam
whereby said phmﬁer lowers and closes said
valve. | |

12. In a device of the Chamct‘el stated,
a boiler, a tank, means for supplying water
to said tanlk, a ‘water connection between
said boiler and tank, a steam connection be-
tween the boiler and tank, a valve control-
ling said steam connection, an exhaust valve,
2 lever suitably connected with said valves
whereby when one valve 1s opened the other
is closed, means for conducting steam from
the boiler to actuate said lever in order to

open and close the valves, a rocking tank

for controlling said steam LOﬂdHC‘EmG means,
means for 111t1‘oducmﬂ water 1mnto S‘lld rock-
g tank for ‘Lctmtmo the same, and means
for mtroducing steam from the boiler into
sald rocking t‘mk

13. In a device of the character stated, a
boiler, a tank, a water connection between
said tank and poiler, means for supplying
water to said tank, means for cmhlo]]mn
said water supply, a steam connection be-

and said boiler, means for su pplying

i satd boilers

tween said boiler and tank, a valve con-

110111110 said steam connection, an exhaust

valve 1n said tank, connections between sald

alves whereby when one is opened the other
is closed, a rocking tank for opening and
closing %fud valves bT steam from the boiley
means for 111’(10&1_101110 water into said rock-
ing tank for actuating the same, and means
for introd nemg steam from the boiler into
said rocking tank. '

i4. In a device of the character stated, :
boiler, a tank, a water connection between
said boiler and tank, a steam connection be-
tween said boiler and tank, a valve con-
trolling said steam connection, an exhaust
valve, connections bctwcen said  valves
where cbv when one valve i1s opened the other
is closed, a plunger secured to said connec-
tions, a 100111110 tank for actuating said
p]unn-er by the steam from the boiler for
opening and closing the valves, means for
supplying water te said tank to actuate the
saie, means for mtroducing steam from
the lnn'm mto saud tank. and nreans for con-
troiling the water supply.

15. h} a device of the character stated, a

plurality of boilers, a plurality of tanks

means for condudmn water imnto said tanks
means for Controlhnn the supply of water.,
means for conductmo steam h om said boil-
ers 1nto said tanks. TllTeS for controiling
gaicl steam conductmﬂ means, a mclunn
tank, a pipe for Conductmﬂ water from a
suitable source into said rocking tank, a
alve for controlling said water pipe and

acdapted to be closed when the rockine tank

lowers, means for normally holdmﬂ said

rocking tank in elevated position, a steam

connection between said rocking tank and
each of said boilers. a valve fol controlling

said steam connection and adapted to ba

opened when said rocking tank is lowered
whereby steam wi :,1 entel S.«.ud roclking tanlk
and force the wat r therefrom, and water
connectipn between said rocking tank and
cach of said boilers through wh}ch the water
passes from said rocking tank into said boil-
ers and connections bem eon said tanks and
and between said rocking tank
ers for cnnductmo the water
ks and said rocking tank into

and said bov
fmm said tar
saicl boiler.
16. In a device of the chamdel stated. a
plurajity of boilers, a plurality of tanlks,
means tor cmlductmn steam into said ‘iwhs
means for controlling the &upph* ot water,
means Tor conducting steam from said boil-
ers into said tanks, valves for controlling
said water conducting means, a rocking tank,
a pipe tor cond uctmn water from a suitablo
source into said 10(,111110 tank, a valve for
controlling said water pipe and adapted to
be closed when the rocking tank Jowers,
means for normally holdmn sa1d lochmﬂ'
tanlk in elevated position, a steam connedmn
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between said rocking tank and to each of
saicl bollers, a valve for controlling said
steam connection and adapted to be Opened
when said rocking tank is lowered whereby
steam will enter said rocking tank and force
the water therefrom, watel connection  be-
tween saild rocking tanL and to each of said
boilers through which the water passes from
said rocking tanh into said boilers, connec-
t1ons between sald tanks and said boilers
and between said rocking tank and said boil-
ers for conducting the w ater from said tanks
and said- 100111110 tank into said boiler, and
means for {,\hﬂu%tmn the steam from said
10(31111’10 tank.
In a device of the character C-tfxted. a
plm ﬂhtv of boilers, a plurality of ta nks,
means 1or conductnw water into said tqnhs
means for (30111101111"10 the supply of water,
means for conduchno steam from said boil-
ers 1nto said tanks, V‘llTE‘S for controlling
said steam conductmﬂ means, a 10(:111110
tank, a pipe for conducting water from a
suitable source into said 10@11111“ tank. a
valve for controlling said water pipe ancd
adapted te be closed “when the rocking tank
lowers, means for normally holdmﬂ said
mdm]u tank 1n elevated 1}031’[10 a steam
cmmeetmn between said 10(:1;1110 tan;.: and
eanch of said boilers, a valve for “contr olling
said steam connection and adapted to o
opened when said rocking tank 1s lowered
whereby steam will enter said rocking tanlk
and imee the water therefrom. w a’(el COTN-
nection between said rocking tank and each
of said boilers through Wlncll the water
passes from said 10(3111110 tank 1mto said boil-
ers. connections hetween said tanks and said
boiler and between said rocking tank and
said boilers for conducting the water from
said tank and cwd mclﬂnﬂ tanl into said
1}011{;,1 means for exhausting steam from
calcl 1*0(3111110 tank. and a condenser to which
the eﬂmmt steam is conducted.

18. Tn a device of the character stated. a
l}mlel. a rocking tank suitably supported, a
steam munectmn between said boiler and
said rocking tank, a pipe forsupplying water
to said tank fmm 2 suitable source, a valve
in said pipe adapted to be closed when said
tank is lowered by the water therein in ordex
to cut off the c;unwlv a welght for normally
holdimg sad tanh In elev merl position and
for 1et111111110 the same theleto when the
water has been dischar ged from said tank.
a valve for controlling the steam connection
to said tank and adapted to be opened when
the tank lowers wherebv steam from the
hoiler forces the water therefrom, a water
connection between said rocking tank and
said boiler, and a movable weight in sunitable
connection with the contr ollmg valves and
(he tank and adapted to assist in the rocking
of «aid tank. |

19. In a device of the character stated, a

|
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bo_ﬂer, a rocking tank suitably supported, a
steam connection between said boiler and
said rocking tank, a pipe for supplying
water to said tank from a suitable source, a
valve.in sald pipe adapted to be closed when
said tank is lowered by the water therein in
{f the supply, a weight for nor-

order to cut oit
mally holding said tank in elevated position
and for returning the same thereto when the
water has been dischar ged from said tank, a
valve for controlling the steam connection to
sald tank and adapted to be opened when

- the tank lowers whereby steamn from the

boiler forces the water therefrom, a water
connection between said rocking tank and
said boiler, a movable weight adapted to as-
sist. in the rocking of said tank, a eylinder
in suitable connection with the controlling
valves and said tank, and a freely movable
weight in said eylinder adapted to insure
the proper rocking of said tank.

20. In a device of the character stated, a
boiler, a rocking tank, means for supplying
water to said ocl&mg Lf1111~,_.. a water connec-
tion between said boiler and rocking tank, a
steam connection between the boiler and
rocking tank, a valve controlling said steam

onnection, an exhaust valve, means connected
with said valves whereby when one valve is
opened the other is closed, means in suit-
able connection with said 10@111113 tank and
with said valve connecting means whereby
the movement of said rocking tanks actuates
.i-said valves 1n order to open and close the

ame, a cvlinder, connections between caid
cvlmdel and said rocking tank whereby the

'wlmdel will be 1oched when the 10(311111*0

tank is rocked, and a movable weight in said
cylinder adapted to insure the proper rock-
ine of the parts.

21. In a device of the character stated, a
boiler, a rocking tank, a weight for nor mally
holding said tank in elevated position and
returning the same thereto, a pipe for con-
ducting water into said tank. a valve con-
trolling said pipe adapted to close when said
tank is lowered by the water therein, a steam
connection between said tank and said boiler,
1 valve for controlling said steam cm111ect1011
and adapted to be opened when the tank 1s
lowered, a cylinder pivotally supported and
suitably connected ~ with the controlling
valves and said rocking tank, a freely mov-
able weight 1 said cvlinder adapted to in-
sure proper rocking of said tank, and lever
connections between said valve and said cyl-
inder whereby said valve is actuated to ad-
mit steam and to cut off the supply at the
p]"()p@l time.

In a device of the character stated, a
b(“l]lel.; a rocking tank, a pipe for conducting
water into said tank a valve controlling said
pipe and actuated by the movement of the
rocking tank for opening and closing the

same, a pipe for conducting water from the 1

70

80

30

100

105

110

119

120

i




T —

10

15

[\
A

30

39

4()

49

o(

D0

60

985,409

tank ito the boiler, a pipe for conducting , vated position and for returning the same

steam from the boiler into said tank, a valve
controlling said steam pipe, connections be-

tween sald valve and said tank whereby said
valve 1s opened when the tank lowers, a res-

ervelr for containing a boiler compound and
1 suitable communication with the pipe for
carrying the water from the tank to the
boiler, and means for intreducing steam into

said reservoir intermittently in order to

torce a suitable amount of the compound
therefrom into the water.

23. In a device of the character stated, a
boiler, a rocking tank, a pipe for conducting
water into said tanlk, a valve controlling said
pipe and actuated by the movement of said
tank for opening and closing the same, a
pipe for conducting steam from the boiler to
sald rocking tank, a valve controlling said
steam pipe, connections between said rock-
ing tank and said valve for operating tlhe

latter whereby the same is opened when the |
tank 1s lowered, a reservoir for receiving a

boiler compound, and a pipe leading from
saxd steam pipe to the reservoir whereby
steam will be admitted intermittently there-
into to force a suitable amount of the com-
pound therefrom, and a connection between
sald reserveir and the pipe for conducting

the water from the tank to the boiler where- -
by the water will be properly supplied with !

a boiler compound. .
24. In a device of the character stated, a
boiler, a tank, means for conducting water

into said tank, means for controlling the

watler supply, a water pipe between said

tank and said boiler, a steam pipe between

‘said tank and boiler, a valve controlling said

steam pipe, a racking tank, a pipe for con-
ducting water thereinto suitably controlled,
a weight for holding said rocking tank in
elevated position and adapted to return the
same to 1ts elevated position after being low-
ered by the water therein, a steam pipe be-
tween sald rocking tank and said boiler, a
valve controlling said steam pipe, connec-
tions between said valve and said rocking
tank for actuating the valve whereby the
samne 1s opened when the tank is lowered,
and a steam pipe adapted to conduct steam
to actuate said tank valve for opening the
came to permit steam from the boiler to en-
ter saia tank to force the water therefrom
into said boiler. '
25. In a device of the character stated, a
boiler, a stationary tank, a pipe for conduct-
ing water from said stationary tank to said
boiler, a pipe for conducting steam from
sald boiler to said stationary tank, a valve

controlling said steam pipe, a pipe for con- -

ducting water to said stationary tank, a
rocking tank, a pipe for conducting water
thereinto, means for controlling the supply
of water to said rocking tank, means for
normally holding said rocking tank in ele-

thereto, a pipe for conducting the water from
sald rocking tank to said boiler, a pipe for
conducting steam from said boiler to said
rocking tank, a valve for controlling said
steam pipe, connections between said valve
and said rocking tank whereby the valve is
opened and closed, and a pipe for conduct-
ing steam from said rocking tank steam pipe
to actuate said stationary tank valve where-
by steam is admitted into said tank for fore-
g water therefrom into the bhoiler.

26. In a device of the character stated, a
boller, a stationary tank, a pipe for convey-
ing water from said tank to said boiler, a
pipe for conveying steam from the boiler to
the tank, a valve controlling said steam pipe,
a weighted lever connected with said valve, a
piston connected with said weighted lever, a
pipe for conducting water to said tank, a
recking tank, a pipe for conducting water to
sald rocking tank, means for cutting off the
supply of water at the proper time, means
for holding said rocking tank in clevated
position and returning the same thereto, a
pipe for conducting water from said rocking
tank to said boiler, a pipe for conducting
steam from said boiler to said rocking tank,
a valve controlling said steam pipe, connec-
tions between said valve and said rocking
tank whereby said valve is opened when the
tank 1s lowered, and a pipe for conducting
steam from the rocking tank steam pipe and
directing the same to the piston for actuat-
ing the same in order to open and close the
said stationary tank valve wherebv steam

will be admitted into said tank for forcing
the water therefrom.

27. In a device of the character stated. a
boiler, a tank, means for supplying water
thereto, a steam connection between said
boiler and said tank, a valve controlling said
steam connection, a rocking tank, a pipe for
conducting water into said rocking tank. a
valve for controlling said water pipe
adapted to be closed when the rocking tank
lowers, means for normally holding said
rocking tank in elevated position, a steam
connection between s=aid rocking tank and
sald boiler, a valve controlling said steam
connection, connections befween said valve
and said rocking tank whereby said valve is
opened when the rocking tank is lowered,
and means for conducting steam to said
tank valve for opening the same whereby
steam from the boiler enters enid tank and
torces the water therefrom into the boiler.

28. In a device of the character stated, a
plurality” of boilers, a plurality of tanks,
means for conducting water into said tanks.

a steam connection between =aid tanks and

sald boilers, a valve controlling each of said
steam connections, a pipe from each tank
rorming a communication between its tanlk

and the boilers, a rocking tank, means for
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normally holding said rocking tank in ele-
vated position and for returning the same
thereto, means for supplying water to said
tank, means for controlling said supply, 2
steam connection between said boilers and
said rocking tank, a valve controlling said
steam connection to the rocking tank and
adapted to be actuated to open the same
when the tank is lowered, a pipe in suitable
communication with the rocking tank valve
and with the valves of two of the stationary
tanks for conducting steam to actuate the

steam controlling valves of the two tanks, a

pipe in suitable connection with the steam
supply pipe of the rocking tank and adapted
to conduct steam to actuate the steam con-
trolling valves of the two other tanks, and a
valve controlling this last mentioned pipe
adapted to be properly actuated to open and
close the same whereby steam will be di-
rected to actuate the valves of two of the

tanks at one time and two of the tanks at the

other.

20. Tn a device of the character stated, a
plurality of boilers, a plurality ot tanks,
means for conducting water into sald tanks,
means for controlling the supply of water to
said tanks, means for conducting steam from
said boilers into sald tanks, valves for con-
trolling said steam conducting means, a con-
troller for opening and closing said valves,
whereby steam is introduced at the proper

time into said tanks, and means for conduct-

ing steam from the boiler into said controller

985,409

' at the proper time for forcing the water

therefrom into said boilers.

30. In a device of the character stated, a
plurality of boilers, a plurality of tanks,
means for conducting water into said tanks,
means for controlling the supply of water to
said tanks, means for conducting steam from
said boilers into said tanks, valves for con-
trolling said steam conducting means, a con-
troller for opening and closing said valves,
whereby steam is introduced at the proper
time into said tanks, means for conducting
steam from the boiler into said controller at
the proper time for forcing the water there-
from into said boilers, and means for ex-
hausting the steam from the tanks and con-
troller.

31. In a device of the character stated, a
boiler, a tank, water connection between said
tank and said boiler, means for supplying
water to said tank, a steam connection be-
tween said tank and said boiler, a valve con-
trolling said steam connection, a plunger
suitably connected with said valve, and means
for admitting steam from sald boiler to
actuate said plunger to open said valve
whereby steam from the boiler will be ad-
mitted into said tank to force water there-
from into said boiler.

DANIEL GOFT.

Witnesses:
War. Caxer WIEDERSEIM,

C. D. McVax.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington; D. C.”
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