D. GOFF.
BOILER FEED,
APPLICATION FILED JAN. 19, 1910.

985,409. ’ , Patented Feb, 28, 1911,

4 SEEETS—SI.IEET L.

% dam =k 77 |78

INVENTOR

ot

ATTORNEYS




4 SHEETS—SHEET 2.

Patented Feb, 28, 1911,

- D. GOFT.
BOILER FEED,
APPLICATION FILED JAN.19, 1610,

985,409.

s
9
INVENTOR

[ .m"l||1|iﬁ.‘ﬂ. 5

m\.

W o .ﬂb |

r@- (1] r,,

O.!EIO!E___ O I M|

. m ___,_ﬁ_ .”.

(3

44«9\\\\\\\\\\\\“\\\\\\\

WITHESSES 4 !



D. GOFF.
BOILER FEED.

APPLIQATION FILED JAN, 18, 1810, ' .
985,409. ‘Patented Feb. 28, 1911,
4 SHEETS—SHEET 3.
D N
& N& 3@ , ‘\\% W /&
AN D
@&% 1 ‘;H A : §% E —
W Q= W= HERT R
N A \\ e !:,‘ ! T L/
N = e
R\ R N N
N o
“ YO N\

IRVENTOR

B ponssivice Fbsioas,

ATTORNEYS

BY

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



D. GOFT.
BOILER FEED,

. APPLICATION FILED TAW. 19, 1910,
985,409. ~ Patented Feb. 28, 1911.

4 SHEETS—SHEET 4.
e .
’ _Z{_V o %
29 . |

| T T |
sl 72 | 7% 7 s

f(f L , off T I' 2 ===
R vz = e =
—] - L b ); = = == Jn
el ;:33/%&7 \ N{
) ) W T v P
Jf %W : P2 al [k 53
= Gl - ! - —
~ ' | Y] Fo A4S
7, G5 Z vd

IHVENTOR

S G, W0 St Pl
;?QW %fmm%@.

ATTORNEYS

TERS €0., WASHINGTON, D. C.



10

20

30

40

45

55

UNITED STATES PATENT OFFICE.
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Application filed January 19, 1910.

To all whom it may coneern:

Be it known that I, Danrmer 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-
IFeed, of which the following is a specifica-
tion. ,

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

It forther consists of a novel controller
which is adapted to be suitably actuated to
allow the water to enter tanks or rescrvoirs
and to supply steam from the boilers into
said tanks to force the water therefrom into
the boiler.

It further conmsists in providing valves,
which are suitably actuated in order to per-
mit the entrance of steam into the tanks for
torcing the water therefrom and after the
water has been forced therefrom, to permit
exhaust of the steam from the tanks.

It further consists in providing a con-
denser for the exhaust steam.

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

Ifigure 1 represents a diagrammatic view
of a plurality of boilers and the boiler feed
in connection therewith. I'ig. 2 represents
an elevation partly broken away of the con-
denser employed. ¥ig. 3 represents an end
elevation of the controller, with some of the
pipes connected therewith. Tig. 4 repre-
sents a side elevation therecf. Iig. 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 controller, show-
ing the check valves therein. Fig. 7 repre-
sents a side elevation in detached position
of one of the valves employed on the con-
troller and showing an auxiliary valve
which is used. Fig. 8 represents a side ele-
vation of the controller taken from the other
gide from that shown in Fig. 4. Fig. 9 rep-
resents an end elevation of the controller
taken from the opposite end from that
shown in ig. 8. Ifig. 10 represents a sec-
tional view, showing a movable ieight
which is employed. Fig. 11 represents an
elevation of a counter which is employed.
Fig. 12 represents a plan view of the con-
troller. Fig. 13 represents a side elevation

Specification of Letters Patent.

Patented TFeb. 28, 1911.
Serial No. 538,799.

of a portion of one of the tanks employed
with a portion of the same broken away.
Fig. 14 represents an elevation, showing
the two valves on one of the tanks. TFig.
15 represents a plan view of one of the tanks
employed.

I have found in practice that it is essen-
tial to have water properly fed to boilers
and in the drawings T 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 desire it understood that changes may
be made in the construction, the arrange-
ment of the parts may be varied and other
instrumentalities may be employed, which
will come within the scope of my invention,
and I do not therefore desire to be limited
in every instance to the exact form as here-
tofore shown and described, but desire to
make such changes as may be necessary.

As previously stated, I desire to supply
water to a plurality of tanks or reservoirs,
the supply of water being controlled by
valves in each tank, so that supply of water
will be cut off at the proper time. I also
desire 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 is
supplied with water from the same source
as the tanks, the supply of water being
properly controlled and I also conduct the
steam from the boilers to the controller in
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 in Fig. 1, I
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-
ranged to be supplied with water, while the
two tanks on the left of the figure are being
supplied with steam to force the water there-
from, although this may not be necessary in
every instance and I may employ a single
tank or any number, as may be desired.

1 designates a plurality of boilers in the
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present instance, although one or any other
number may be employed 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 in 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 theleh'om f1 branch 6 leading
therefrom, a branch 7 leading therefrom
and a branch 8 leading therefrom, said
branches each communicating with a tank
or receptacle 9 whereby it will be understood
hat water will pass through pipe 4 and
through the various branches into the said
tanks at the proper time. Leading from
each of the tanks 1s a pipe 10 which commu-
nicates with the pipe 11 suitably connected
by branches 12 with each of the boilers. Also
communicating with the pipe 4 is a branch
or water inlet pipe 18 which carries the
water to a suitable controller 14 as will be
hereinafter described, it being understood,
however, that a pipe 15 is 1n suitable con-
nection with said controller and is 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 conduect the steam from
the bollers, to force the water from the tanks
9 and controller 14 I provide a branch 16
leading from each of the bhoilers which
branches communicate with a pipe 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 is 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 it will be un-
derstood that as steam passes through the
branches 16 into pipe 17 it will be dirvected
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, it being under-
stood that the controller provides for the
proper acimission of the steam into the tanks
9, in order to force the water therefrom
through the branches 10, pipe 11 and
branches 12 into the boilers.

The water from the condenser 3 is di-
rected through the pipe 4 and into the pipe
13 Which is provided with a sunitable check
valve 23, see Fig. 6, so positioned as to allow
the pas«me of the water therethr ough in the
dirvection indicated by the arrow in IFig. 6
and the water will pass through the pipe
25 which is in suitable connection with the
pipe 13 and will be directed into a tank 24

985,409

which forms part of the controller and
which is pivotally mounted to oscillate, as
will be hereinafter described, it being noted
that the said pipe 25, in the present instance
communicates with the interior of the tank
24 through the trunnion 26, see Fig. 12, on
one side of the tank 24. The pipe 13 is also
provided with a valve 27 which is in suitable
connection with the tank 24 in order to be
opened and closed by the rocking thereot,
as will be herveinafter described, and said
valve 27 is open when the tank 24 is in its
elevated position, as seen in Figs. 3 and 4,
8 and 9. After a sufficlent quantity of water
has been received in the tank 24 the weight
of the water therein will overcome the
weights 45 which are suitably connected
with said tank 24 at which time the lever
will turn with its trunnions 26 and 49 that
are in suitable communication therewith in
the direction indicated by the arrow e in
Fig. 8. At the same time the valve 27 which
is in 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 is an arm 30 which in the
present instance serves to support the
weights 45 and connected with the arm 30
is a link 28 to which is suitably connected a
link 29 the lower end of which is pivotally
connected to the cylinder 31 upon one side
of its pivot 32%, whereby it will be under-
stood that as the tank 24 lowers, the end
of the cvlinder 31, with which the link 29 is
connected, will be elevated by reason of the
elevation of the arm 30 and the opposite end
of the cylinder 81 will be lowered in the
direction indiecated by the arrow b in Fig. 8.

32 designates a weight or ball freely mov-
able in the said cylinder 81 and as the cylin-
der 31 is rocked by the movement of the
tank 24, the ball will be caused to move
from its position seen in Ifig. 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 82% is a link 83 which is
connected with a lever 34 on one side of its
fulerum 35 the opposite end of said lever 34
having a link 36 connected therewith which
is connected with the lever 87, which is piv-
oted at 46 to a suitable stationary point,
while connected to said lever 37 is a valve 38
which controls or is 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 Ifig. 8, it will be under-
stood that through the medium of the link
33, lever 34, link 86 and lever 37, the valve
38 will be opened and steam from the boil-
ers 1 flowing through pipes 16, 18 and 19 is
directed thlonoh the valve 88 into the pipe
39 and then through the trunmion 49 and
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through pipe 41 into the casing 40 which is
in communication with the tank 24 and
steam will also pass through pipe 42 and be
directed into the upper end of the tank 24

“whereby it will be understood that suitable

steam pressure is exerted on the water
within the tank
water therefrom. As the tank 24 and its
adjuncts are located above the boilers, it will
be understood in addition to pressure of the
steam within the tank and casing, the force
of gravity or weight of the water flowing
from the tank and casing, overcomes the
pressure in the boilers 1 and opens the valve
43, see Fig. 5, which is sitnated in the pipe
10, which leads from the pipe 25 and com-
municates with the pipe 11 which is in com-
munication with the branches 12, so that the
water will pass through these plpes into the
boilers against the back pressure of steam
from said boilers, it being understood that
the valve 48 in the pipe 15 is closed under
normal conditions by steam pressure from
the boilers 81 which is exerted in the direc-
tion indicated by the arrow ¢in Fig. 6. It will
he noted that the branches 12 are each pro-
vided with a checl valve 44 to prevent back-
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 in the
pipe 13 closed so that water cannot pass in
that direction but must flow to the boilers.
TFrom the above it will be understood that T
have directed water from the condenser 3
into the tank 24 in order to lower the same
and have conducted steam from the boiler
into said tank 24 to force the water there-
from into the boiler 1, it being of course un-

derstood that water in the meantime has

been fed into the two tanks 9 at the right, as
seen in Fig, 1 and T now desire to introduce
steam from the boilers into these two tanks
9 in order to exert a pressure therein to force
the water therefrom. When the valve 88 is
opened as hereinbefore described, in 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 is di-
rected through pipe 47, which is in commu-
nication with the pipe 39 into the branch
pipes 48, each of which discharges into a
suitable cylmdel 50, carried by the tanks 9
in any suitable manner, as will be best un-
derstood from Figs. 1 and 13, and will oper-
ate the piston 89 in each of said cylinders to
elevate the same. The piston &9 is con-
nected with the weighted lever 90 pivoted at
91 to a suitable 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 it will be understood is in communi-
cation with the boilers 1 and is conducting

24 and casing 40 to force.

' nieation with the pipe 39.

S

steam therefrom. When the piston 89 is ele-
vated the valve 63 is ope ~nul and steam is
permitted to enter the two tanks 9 to the
right as seen in Fig. 1 and forces the water
therefrom thrmwh pipes 10 into the pipe 11
and through branches 12 into the boilers 1.
64 uaswnates a second valve adjacent the
first valve 63 which is in suitable connection
with a lever 92, pivotally supported at 94
and which is in suitable connection with the
weighted lever 90 in such a manner that the
said valve 64 is closed when the valve 63 is
opened and vice versa.
When the tank 24 and casing 40 are
emptled of water, as previously desulbed
the weights 45 will act to raise the tank 2
dnd by reason of this the links 28 and 29 ar
lower ed and also the end of the cylinder 31
in the position seen in Fig. 8 which thus
through the medium of tho links 33, lever
34, link 86 and lever 37 actuates the valve
38 to close the same thus cutting off the sup-
ply of steam which is exerted beneath the
piston 89, and the weighted end of the lever
90 always will fall, closing the valve 63, on
the two tanks to the 115)11t in Fig. 1 1 and
opening the valves 64, immediately upon
which the steam in the two tanks can ex-
haust from the pipe 62 in communication
with the valve 64 and will be directed into
the pipe 57 which is in commummtlon with
the co1l 58 in the condenser 3 and will pass
through pipe 59 and be (1110L1Ld into the in-
terior of the condenser 3, as will be under-
stood from Fig. 2, it being noted that {ho
pipe 59 is plO\'lCled with the check valve
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
escape therefrom. Also connected with the
cylinder 31 is a link 67 which is connected
with a lever 68 pivoted at 69, which is in
snitable connection with a link 70 connected
with one end of the lever 71 pivoted at 72
said lever being in suitable communication
with a valve 55, suitably positioned with re-
spect to the valve 38 and connected in such
a manner by veason of the pivotal point of
the lever 71, that when the cylinder 31 is
rocked when one valve is opened the other is
closed, whereby it will be understood that
as the tank 24 is elevated after having been
emptied of water the cylinder 81 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 is controlled
by said valve and will be directed into the
pipe 57 and thus into the coil 58 as previ-
ously described with respect to the exhaust
from the two tanks 9, while the steam from
the pipes 47 and 48 and the cylinders will
likewise exhaust ag the pipe 47 is in commu-
Connected with
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the lever 71 at 73 is a bar or vod T4, which is
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 51 having branches
52 therefrom, each communicating with a
cylinder 53 similar to the cylinders 50, said
cylinders 53 being respectively mounted on
the tanks 9 at the left of Fig. 1 and said cyl-
inders 53 each having a piston 89 similar to
that already described, the rest of the oper-
ating parts being the same as that deseribed
with respect to the two tanks at the right of
Ifig. 1 and it is deemed unnecessary to de-

scribe these tanks and operating parts, it he- |

ing understood that as the lever 71 is oper-
ated to open the valve 55 it 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
eylinders 33 of the two tanks to the left in
Fig. 1, so that the pistons 89 thereof ave
properly actuated to open the valves 63 on
said tanks and steam from the pipes or
branches 22 will pass into these tanks and
foree the water therefrom through pipes 10
into the pipes 11 and through the branches
12 into the boilers 1 whereby it will be un-
derstood that these tanks will be emptied.
It will be understood that as soon as the
tank 24 is rocked again the lever 71 is op-
erated to clese the valve 75 so that the steam
from the cylinders 53 and pipes 51 and 52
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 through 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 Fig.
1, the amount of water in each of the tanks
being controlled by a float 66, each of the
tanks 9 being supplied with a float and each
of which is in suitable communication with
a valve 635, each of the branches 5, 6, 7 and
8, through which water is conducted, being
provided with a valve, so that when the float
66 1s elevated to the proper level in a tank
9 the further supply of water is cut off.
Immediately that the tank 24 is elevated the
valve 27 is opened again and water is again
permitted to flow into the tank 24 as pre-
viously deseribed 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 in the tanks 9 from
forcing water back through the variocus
branches in the condenser 3, T have pro-
vided the branch 8 and check valve 98 in
branch 6 and check vailve 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

985,409

9 and T provide check valves 104 in the
branch pipe 16 to prevent steam from ve-
turning to the boilers after it is passed there-
from. I preferably desire to supply the wa-

ter which is fed to the boilers with suitable”

boiler compound and I have shown in Fig.
4 a tank 77 which is adapted to receive the
compounnd. Leading from the steam supply
pipe 39 is a pipe 76 which conducts steam
from said pipe 89 and discharges the same
into the upper portion of the tank 77, a suit-
able valve T9 being situated in pipe 76 to
prevent steam from backing up. _

78 designates a pipe leading from the
tank 77 and communicating with pipe 13
so that the boiler compound will be dis-
charged into the water as it passes through
pipe 15 and is directed into the boilers. In
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
forced into the tank 77 as will be evident.
I desive it understood that the parts may
be supported in any desived or suitable
manner and in the drawings T have shown
rollers 102 which support the trunnions 26
and 49 of the tank 24 and its adjuncts, said
roilers in the present instance being sup-
ported on the frame 103, which supports the
controller.

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
coclk 97 enters the condenser or heater 3
and passes therefrom through the pipe 4 and
is directed 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 in said tank is raised 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 weight of the water within the
tank 24, as fetl 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 « in Ifig. 8.

The tank 24 in moving in the direction jn-
dicated by the arrow « depresses the arm 82
and link 83, thus closing the valve 27 and
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shutting off the supply of water from the
condenser 3 to the tank 24.

The downward movement of the tank 24
elevates the arm 30, links 28 and 29, caus-
ing the cylinder 31 to move in the direction
indicated by arvow b in Fig. 8, which opens
the valve 38 and closes the valve 53,

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
1s stopped by the valves (3 until opened, as
hereinafter described. Steam is also in the
pipe 19 and when the valve 38 is opened as
described, the steam passesthence 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 it to flow therefrom through check valve

43 and pipes 15, 11 and 12" and check valves -

44 and discharge iuto the Doilers 1. Tt is
to be understood that the water as forced
through the pipes 11 and 10 by the controller
14 cannot cnter the tanks 9 on account of
the check valves 96. Steamn from the boil-
ers 1 passing through the open valve 38 also
flows through the pipes 39, 47 and 48 and
enters the cylinders 50 thus elevating the
piston 89 therein <o as to turn the Jever 90
on its fulerum 91 as will be understood from

> Figs. 1 and 18.

The turning of the lever 90, 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 (4 that cobperate
with the tanks 9 that ave supplied with water
througl the branch pipes 7 and 8, that is
the two tanks 9 to the right in Fig. 1.

Steam frem the boilers 1 after passing
through the pipes 16, 18, 20, 21 and 22
reaches the valves 63 and since said valves 63
that cobperate with the tanks 9 are supplied
with water by the pipes 7 and 8 are open,
as hereinbefore described, live steam passes
throngh the same and enters their respec-
tive tanks 9 so as to exert a downward pres-
sure on the water within said tanks and
force the water therefrom through the valves
96 and pipes 10 to the pipes 11 and 12 and
finally through the checl valves 44 into the
boilers 1. :

It is to be understood that steam in
branches 22 cannot pass through the valves
63 that codperate with the tanks 9 as sap-
plied with water through the branches 5 and
6, that is the two tanks to the left in Iig. 1,
on account of their being closed when the
tank 24 is in its lowered position.

When the water has been discharged from
the tank 24 the weights 45 return said tank
to its elevated position as seen in Fig. 8, it
being nnderstood that in doing this said
tank 24 turns with its trunnions 26 and 49
on the rollers 102 and in a direction opposite
to that indicated by the arrow «. The up-
ward movement of the tank 24 closes the

> 3

valve 38 and shuts off the supply of steam
to said tank 24 and also to the cylinders 50
that codperate with the tanks 9 fed with
water through the branches 7 and 8.

As soon as the pressure is released in the
evlinders 50 the pistons 89 fall or lower
carrying with them the end of the lever 90
which actuates the lever 93 to close the valve
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 permitting
the exhaust of the steam from thege 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 in order to open the
valves 65 and the water will again be di-
rected in these tanks to the proper height.

When the tank 24 has reached its elevated
or normal position seen in Fig. 7, it opens
the valve 53 by veason of the lowering of
the arm 30 that coBperates with the link
28. link 29, cylhinder 31, link 67, lever 68,
lIink 70 and lever 71, connected with said
valve as will be understood from Fig. 4.

As soon as the valve 55 is opened the
steam within the tank 24 escapes therefrom
through the pipes 42, 41, 39 and valve 55
and passing through the pipes 56 and 57
enters the coil 58 as exhaust steam and dis-
charges through the pipe 59 into the con-
denser 3.

When the tank 24 is in its elevated posi-
tion, in addition to opening the valve 55 it
also opens the valve 73 which as hereinbe-
fore described is a two-way valve. The
opening of the valve 75 is accomplished
through the lever 71 and rod 74, as will be
understood from Fig. 7.

When the valve 75 is open the steam from
the pipe 21 passes through the pipe 54 to
the pipe 51 and to the cylinders 53 and thus
on the underside of the piston 89, which
elevates the pistons therein and so opens the
valves 63 and the steam from the pipes 22
passces into the tanks 9 at the leftin Fig. 1 and
forces the water into the boilers 1. When the
tank 24 lowers again, the valve 75 is ac-
tnated to close the communication with the
pipe 54 and open the pipe 51 to exhaust to
the atmosphere. 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 open the valves 64 that colperate with
the tanks 9 as supplied with water by the
branch pipes 7 and 8. When said valves
63 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 apparent from the foregoing de-
scription that when the two tanks 9 on the
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S
right of the controller 14 in Fig. 1 are fill-
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 descrlp—
tion, seen in Ifigs. 4 and 11, that is adapted
to indicate the number of oscillations of
the tank 24 in a given time, it being ob-
served that said registering device is op-
erated by the lever T1.

Having thus described
what I claim as new and desire
Letters Patent is:—

1. In a device of the character stated,
plurality of boilers, a plurality of tanks
each in communication with each of said
boilers, means for conducting water into
sald tanks, means for conducting steam
from said boilers into said tanks, valves for
controlling said steam conducting means,
and a controller for opening and closing
said valves whereby the steam is admitted
at the proper time 1nto sald tanks for fore-
ing water therefrom into said boilers.

3. In a device of the character stated, a

~luldht\' of Doilers, a plurality of tanks
each in” communication with each of said
hoilers, means for conducting water into
tanks, means for conducting steam
from said boilers into said tanks, valves for
controlling said steam conductmg means, a
controller for opening and closing said
valves whereby the steam is admitted at the
proper time into said tanks for forcing
water therefrom into said boilers, and
means for exhausting the steam from said
tanks when the valves are closed.

3. In a device of the character stated, a
plurality of boilers, a plurality of tanks,
means for conducting water into said tanhs,
means for conducting steam from said boil-
ers into said tanks, valves for controlling
said steam conducting means, a controller
for opening and closing said valves where-
by the steam is admitted at the proper time
into said tanks for foreing water theretrom
into said boilers, means for exhausting the
steam from said tanks when the valves are
closed, and a condenser into which the ex-
haust steam is directed. :

4. In a device of the character stated, a
plurality of boilers, a plurality of tanks,
means for conducting water Into said tanks,
means for conducting steam from said boil-
ers into said tanks, a valve controlling the
steam conducting means for each tank, a
controller for opening and closing said
valves wheieby steam is admitted at the
proper time into said tanks for foreing
water therefrom into 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 condenser.

my invention.
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5. 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
the tanks, means for conducting steam from
said boilers into said tanks, valves for con-
trolling said steam conductlng means, means
for conducting the water from said tanks
into each of said boilers, and a controller
for opening and closing said valves where-
by steam 13 mtroduced at the proper time
into said tanks to force the water therefrom
into the boilers.

6. 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 condncting means, a con-
troller for opening and closing said valves,
whereby steam is introduced at the proper
time into said tanks, means for intermit-
tently supplying water to said controller,
and means for conducting steamn from the
boiler into said controller at the proper time
for foreing the water therefrom into said
boilels

In a device of the character stated, a
plumhty ot boilers, a plurality of tanks,
means for conducting water into said tanks,
means for contlolhnn the supply of water
to said t‘lnks, means for conducting steam
from said boilers into said tanks, valves for
controlling said steam conducting means, a
controller for opening and eclosing said
valves, whereby steam is introduced 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 therefrom into
saicd boilers, and means for exhausting the
steam from the tanks and controller.

8. In a device of the character stated, a
plurality of boilers, a plurality of tanks
mounted to operate in pairs, means for con-
ducting water into said tanks, means for
controlling the supply of water, means for
steam from said boilers into said
tanks, valves for controlling said water con-
ducting 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
pair of tanks at another time, whereby steam
is admitted alternately into the pairs of
tanks for forcing the water therefrom into
the boilers.

9. In a device of the chavacter stated, a
plurality of boilers, a plurality of tanks a
connection between each of said tanks and
each of said boilers, means for conducting
water-into said tanks,means for controlling
the supply of water, means for conducting
steam from said boilers into said tanks,
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valves for controlling said steam conducting
means, a CODthHeI means for supplvmo
water thereto, mefms for controlling said
water supply, means for introducing “steam,
into said controller from the b011u’ , 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 in order to force the water there-

from into the boilers.

10. In a device of the character shted a
boﬂel, a tank, pipe connection between snid
tank and said boiler, means for su pplying
witer to said tank, a steam connection be-
tween said boiler and said tank, a valve con-
trolling said steam connection, a controller,
a connection between said controller and
said valve, means for introducing water into
said controller for actuating the same, means
for introducing 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 steam
is admitted into said tank to force the water
therefrom into said boiler.

11. In a device of the chavacter stated, a
boiler, a tank, water connection between

said tank and said boiler, means for sup-
plymo water to said tank, a steam connec-
tion between said tank and said boiler, a
valve controlling said steam connection,
a plunger smhbly connected with said valve,
a rocking tank, means for introducing water
into sald rocking tank for ncfu‘ltmo the
same, means for introduci ing steam from the
boiler into said rocking tank and means con-
trolled by said 10(‘1;]110 tank for admitting
steam from said boiler to actuate said phm-
ger to open said valve whereby steamn 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 plunger lowers and closes said
valve.

12. In a device of the character stated,
a boiler, a tank, means for supplying water
to said tank, a water connection between
said boiler and tank, a steam connection be-
tween the boiler and tanl, a valve control-
ling said steamn connection, an exhaust valve,
a lover suitably connected with said valves
whereby when one valve is 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 conducting means,
means for mtroducmg water into said rock-
ing tank for actuating the same, and means
for introducing steam from the boiler into
said rocking tank.

18. In a device of the character stated, a
boiler, a tank, a water connection between
said tank and boiler, means for supplying
water to said tank, means for comlol]mu
said water supply, a steam connection be-

tween said boiler and tank, a valve con-
trotling said steam connection, an exhaust
valve in said tank, connections between said
valves wherceby when one is opened the other
is closed, a rocking tank for opening and
closing said valves b\' steam from the boiler
means  for lntloaucmo water into said rock-
ing tank for 1ct1mtmo the same, and means
for introducing stenn from the boiler into
said rocking tank.

14. In a device of the character stated, a
boiler, a tank, a water connection betw een
said boiler and tank, a steam connection be-
tween sald boiler and tank, a valve con-
trolling said steam conmnection, an exhaust
valve, connections between said valves
Whelbe when one valve ig opened the other
is closed, a plunger secured to said connec-
tions, a 1ock1no tank for actuating said
phm%r by the steam from the boiler for
opening and closing the valves, means for
supplying water to said tank to actuate the
same, means for introducing steam from
the l\mlm mito said tank, and neans for con-
tzollmg the water supply.

15. In a device of the character stated, a

plurality of boilers, a plurality of tanks,
means for condudmo water into said tanks
means for controlhno the supply of watm.
means for condnctmo steam h om said hoil-
ers into sald tanks, Vll\'es for controlling
said steam conducting means, a 1001\111;;
tank, a pipe for conductmo water from a
suitable source into said lOC]xlDO tank, a
alve for controlling said water pipe and
adapted to be closed when the rocking tank
lowers, means for normally holdmo said
rocking tank in_elevated position, a steam
connection between said rocking tank and
each of said boilers. a valve for contlolhno
said steam connection and adapted to be
opened when said rocking tank is lowered
whereby steam will enter s‘ud rocking tank
and force the water therefrom, and water
connectipn between said 1‘0L1x1110 tank and
each of said boilers through which the water
passes from said rocking tank into said boil-
ers and connections betiween said tanks and
said boilers and between said rocking tank
and said boilers for cnnductmo the water
fl om said tanks and said rocking tank into

said boiler.

16. In a device of the character stated, a
plurality of boilers, a plurality of tanks,
means for conducting steam into said ianl\s
means for controlling the supplv of water,
means for conductmn steam from said bml—
ers into said tanks, valves for controlling
said water conducting means, a rocking tanlk,
a pipe for conuuctmo water from a suitable
source into said lOCLlHO tank, a valve for
controlling said water pipe and adapted to
be closed when the rocking tank Tow ors,
means for normally hO]dan said 10CL1no
tank in elevated Dosmon, a stefun connectlon
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between said rocking tank and to each -of
said boilers, 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, water conmnection be-
tween said rocking tank and to each of said
boilers through which the water passes from
said rocking tank into said boilers, connec-
tions between said tanks and said boilers
and between said rocking tank and said boil-
ers for conducting the water from said tanks
and said-rocking tank into said boiler, and
means for exhausting the steam from said
rocking tank.

17. In a device of the character stated, a
plurality of boilers, a plurality of tanks,
means for conducting water into said tanlks,
means for controlling the supply of water,
means for conducting steam from said boil-
ers into said tanks, valves for controlling
said steam conducting means, a rocking
tank, a pipe for conducting water from a
suitable source into said rocking tank, a
aalve for controlling said water pipe and
adapted to be closed when the vocking tank
Jowers, means for normally holding said
rocking tank in elevated position, a steam
connection between said rocking tank and
each of said boilers, 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, water con-
nection between said rocking tank and each
of said boilers through which the water
passes from said rocking tank into said beil-
ers, connections hetween said tanks and said
boiler and between said rocking tank and
said boilers for conducting the water from
said tank and said rocking tank into said
boiler, means for exhausting steam from
said rocking tank, and a condenser to which
the exhaust steam is conducted.

18. Tn a device of the character stated, a
boiler, a rocking tank suitably supported. a
steam connection between said boiler and
said rocking tank, a pipe forsupplying water
to said tank from a suitable scurce, a valve
in said pipe adapted to be closed when said
tank is lowered by the water therein in order
to cut off the supnly. a weight for normally
holding said tank in elevated position and
for returning the same thereto when the
water has been discharged from said tank,
a valve for controlling the steam connection
to said tank and adapted to be opened when
the tank lowers whereby steam from the
hoiler forces the water therefrom, a water
connection between said rocking tank and
said boiler, and a movable weight in suitable
connection with the controlling valves and
the tank and adapted to assist in the rocking
of said tank.

19. In a device of the character stated, a

985,409

boiler, 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 said pipe adapted to be closed when
said tank is lowered by the water therein in
order to cut off the supply, a weight for nor-
mally holding said tank 1n elevated position
and for returning the same thereto when the
water has been discharged from said tank, a
valve for controlling the steam connection to
said tank and adapted to be opened when
the tank lowers whereby steam from the
boiler forces the water thervefrom, a water
connection between said rocking tank and
said boiler, a movable weight adapted to as-
sist in the rocking of said tank, a cylinder
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
boller. a rocking tank, means for supplying
water to said rocking tank, a water connec-
tion between said boiler and rocking tanlk, 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 rocking tank and
with said valve connecting means whereby
the movement of said rocking tanks actuates
said valves in order to open and close the
same, a cylinder, connections between said
evlinder and said rocking tank whereby the
cvlinder will be rocked when the rocking
tank is rocked, and a movable weight in said
evlinder adapted to insure the proper rock-
ing of the parts.

21. In a device of the character stated, a
hoiler, a rocking tank, a weight for normally
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 te close when said
tank is lowered by the water therein, a steam
connection between said tank and said boiler,
a valve for controlling said steam connection
and adapted to be opened when the tank is
lowered, a cylinder pivotally supported and
suitably connected with the controlling
valves and said rocking tank, a freely mov-
able weight in said cylinder 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
proper time.

22, In a device of the character stated, a
hoiler, 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
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tank into the boiler, a pipe for conducting
steam from the boiler into said tank, a valve
controlling said steam pipe, connections be-

tween said valve and said tank whereby said !

valve is opened when the tank lowers, a res-
erveir for containing a boiler compound and
In suitable communication with the pipe for
carrying the water from the tank to the
boiler, and means for introducing steam into
said reservoir intermittently in order to
force 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 conduncting
water into said tank, 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
said rocking tank, a valve controlling said
steam pipe, connections between said rock-
ing tank and said valve for operating tlfe
latter whereby the same is opened when the
tank is lowered, a reservoir for receiving a
boiler compound, and a pipe leading from
said 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
said 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
water supply, a water pipe between said
tank and sald 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 recking tank in
elevated position and adapted to return the
same to its elevated position after being low-
ered by the water therein, a steam pipe be-
tween said 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
same is opened when the tank is lowered,
and a steam pipe adapted to conduct steam
to actuate said tank valve for opening the
same to permit steam from the boiler to en-
ter said 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
said 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-

vated position and for returning the same
thereto, a pine for conducting the water from
said 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 =aid 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-
ing water therefrom into the boiler.

26. In a device of the character stated, a
boiler, 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
rocking tank, a pipe for conducting water to
said rocking tank, means for cutting off the
supply of water at the proper time, means
for holding said rocking tank in eclevated
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
tanl is 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 whereby 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 said rocking tank and
said boiler, a valve controlling said steam
connection, connections between 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 said tank and
forces 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 said tanks and
said boilers, a valve controlling each of said
steam connections, a pipe from each tank
forming a communication between its tank
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, a
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.

99. 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 comn-
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 Dboilers 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 said 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 GOTT.

‘Witnesses:
War. Canegr WIEDERSEIM,
C. D. McVar.

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