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T'o all whom it may concern.:
Be it known that I, Eary A. AveriLr, a

- citizen of the United States, and resident of
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’ plowded at its upper portion with a filling
5 opening ‘which under normal conditions is
closed In an air tight manner, as by a plug’
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Mount Vernon, county of Westchester, and

State of New York, have invented certain

new and useful Improvements in Methods

and Devices for Treating Liquids, of which

the following is a spec1ﬁcat10n

My present invention relates to methods
and devices .for supplying liquids with a
trezting agent in definite proportions, and
hag been devised primarily for the purpose
of feeding a solution of a so-called boiler

compounfi (anu scale compound)- to  the

water tank of a locomotive tender in meas-
ured proporhon automatically as'a raw sup-
ply of water is being admitted to such tank.

For securing this result in an effective man- -

ner with the use of comparatively simple
mechanism, T have devised a novel construc-
tion and anangement of parts, three ex-
amples of which are. illustrated by the ac-
companying drawings, in which Figs. 1, 2,

and 3. are longitudinal vertical sections Qhow—,

ing the different embodiments of my inven-
‘tion in connection with locomotive tender
tanks; and Fig. 4 is an enlarged cross section
of 2 valve i'(nmlno part of my improved ap-
paratus. T desire it to be understood, how-
ever, that the improvement may be used. in
other relations than the specific ones repre-
sented, and is by no ieans restricted to em-
ployment in conjunction with locomotive

tenders.

‘The three forms of my invention shown
herein differ chiefly in the shape of the
tender tank and of the pipe which controls
the feeding of the anti-scale liquid to the
water. The other parts, which are substan-
tially alike in these constructmps, are as fol-
lows:

On the top 10 of the tank (or on any othe1
suitable-support) is located a container 11

12. From the lower p01t10n of said con-
tainer, a pipe 13, provided with a shut-off
cock or valve 14 (nolnnlly open) leads to a
reservoir 15 likewise carried by a smtwble
support, such as the top 10. This pipe 13
is preferably horizontal, or it may be sloping
upward toward Contamel 11. From a point
above the outlet of pipe 13, another pipe 16

leads from the veservoir 15 to a three-way

cock or valve 17, having a discharge opening
or spout 18 open to the air, and a dlscharae
connection 19 leading into the tank. The
plug or other movable member 17" of the

valve 17 has a crank-arm 20 pivotally con-
nected with one end of a link 21, the other
end of which has a like connectlon with a
movable cover 22 (indicated as hinged at
23) adapted normally to close the ﬁlhno
opening 24 in the top 10 of the said tender

tank. Above the reservoir 15 1s located a

measuring vessel 25 supported in any suit-
able manner, the interior of reservoir 15 be-
ing under atmospheric pressure, for instance
by making such reservoir with an opening
or vent 15" , as shown. The measuring vessel

25, however, is closed to the sur roundmo air,

and has no openm(rs except the connectlons'
or pipes 26 and 27 leading from its bottom
and’ its top 1espect1vel “The pipe 26 ex-
tends downwardly into the reservoir 15 to
a point below the level of the bottom of pipe
18; it will be understood that the open lower
end of pipe 26 is thus adapted to dip into the
body of liquid normally contained in reser-
voir 15, while the upper end of said pipe
opens into the measuring vessel 25. The
pipe 27 passes through the t top 10 of the tank,
and the lower portlon 27" of this pipe con-
nects with the upper end of thxt I term the
metering pipe. =

The Shape and position of this metellno
pipe will depend on the shape of the tank

" 10. The condition to be fulfilled by this pipe

ig that for equal differences in the level of
the liquid in said tank, the amount of liquid
contained in the pipe between the two levels
under consideration shall bear a constant re-

lation to the volume:of liquid contained in

said tank between the same two levels. To
llustrate by an example, let us assume that
it may be desired to have the amount or

volume of liquid within the metering pipe,

‘between any two levels, to be 1/1000th of

the volume of liguid within the tank 10 be-
tween the same two- levels.

In the specific construction shown in Fig.
1, the tank is of equal cross-sectional area at
all levels, and the metéring pipe 28 is straight
and of uniform inside cross sectional area.
The pipe 28 has been shown vertical, but this
is not essential.

In Figs. 2 and 3, (which represent a form
of tank used frequently for- locomotive
tenders), the tank has 2 lower POlthn the
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niorizontal cross section of which is of uni-
form or at least constant arvea up fo a cer-
tain level, indicated at @-—a. Therefore as
long as the level of the liquid is below the
line a—a, equal changes of level (say, the
distance of one inch) will cause equal addi-
tions to, or substractions from, the volume
of liquid in the tank. Above the line ¢—a,
however, the horizontal eross section of the
tank is not constant, but diminishes upward
gradually, owing to the fact that at its up-
per portion 29, one end wall of the tank 1s
inelined inwardly and upwardly toward the
opposite end wall 30. Therefore, in this up-
per portion of the tank, equal changes in the
level of the lignid will not produce equal
additions to or subtractions fromy, the
volume of liquid in the tank. In view of
these conditions the tank construction
shown in Figs. 2 and 3 requires the metering
pipe to be given different characteristics
above and below the level a—a respectively.
In the construction illustrated by Fig. 2,
the lower portion 28" of the metering pipe
is straight and of uniform or constant in-
side cross sectional area, while the upper
portion 28’7 is contracted upwardly grad-
ually.
~ In the specific embodiment illustrated in
Fig. 8, the metering pipe has a straight
lower portion 28 (shown as inclined in the
same direction as the end wall portion 29,
that is, upwardly toward the end wall 80),
and an upper portion 28" shown as curved
in such a manner as to be tangential to the
direction of the straight lower portion 282,
the concavity of said curve facing upwardly,
and the pipe 28% 28" being assumed as of
constant. interior cross sectional avea. The
curve of the upper pipe portion 28> will be
such as to exhibit the desired property, in
other words, if the amount of liquid in the
tank 10 of Fig. 3 increases or decreases by
any quantity n, the amount of liquid in the
metering pipe 28?%, 28> will be increased or

decreased by a constant percentage % (say

1%) of said quantity, or in other words,
for every variation of the liquid in the tank
by the amount », the liquid in the pipe 28%,

28> will vary by the amount ch .

The same result is obtained with the con-
structions shown in Figs. 1 and 2.

I prefer to provide a water seal at the
lower end of the metering pipe as indicated
at 81, 31’ and 81" in Figs. 1, 2, and 3 re-
spectively. It will be understood that Figs.
9 and 8 are fragmentary, the parts not 1l-
lustrated therein being assumed zs of the
same construction as those shown in Fig. 1.

The container 11 is filled with the liquid
(generally a solutien of a suitable anti-
boiler-scale compound) which it is desired
to use for treating the water in the tank.

poe 1,577,157

For this purpose, the valve 14 is closed and
the plug 12 removed. The liquid is then
poured into the container 11 to the top and

the plug 12 applied to close the container.

The latter and the pipe 13 ave of air-tight
construction. Thereupon the valve 14 is
opened to allow a small amount of the
liquid to pass from the container 11 through
the pipe 13 into the reservoir 15. On ac-
count of the air-tight character of the con-
tainer 11, only a small amount of liquid will
pass out, filling the reservoir 15 to a level
slightly above the top of the outlet end of
pipe 13, a partial vacuum being created in
the upper portion of the container 11. In
the main tank, the level of the water in the
metering pipe will be the same as around

said pipe, or slightly higher. The pipe 27,

27’ forms an air-tight connection between
the metering pipe and the measuring vessel
25, the latter itself being air-tight and hav-
ing an ali-tight joint with the pipe 26.
When the cover 22 is closed, the cock 17 will
connect - the pipe 16 with the outlet 18.
Thus, should an excessive rise in tempera-
ture cause the liquid in the container 11 to
expand and overflow into reservoir 15 and
pipe 16, such excess will not reach the tank,
but may be discharged to the open air or
into a collector 82 placed under the end of
pipe 18. When charging the apparatus for
the first time, I would add to the water in
the tank, in any suitable manner, the desired
amount of liquid to treat the entire water
contents of the tank. After "this initial
charge of treating liquid, however, the fur-
ther supply of treating liquid to the water
in the tank will take place antomatically,
in the following manner:

With the tank full of water containing the
proper proportion of treating compound,
and the cover 22 closed so that cock 17 closes
the connection between reservoir 15 and the
tank (through pipe 19), the following ac-
tion will take place as treated water is being
withdrawn from the tank for use in the
boiler: The level of the liguid will fall
about equally within and around the meter-
ing pipe (28 in Fig. 1, 28/, 28" in Iig. 2, and
28, 98" in Fig. 8). This will cause suction
to be excrted within the upper portion of
the metering pipe (28 in Iig. 1, 287, 28" in
Fig. 2, and 284, 28* in Tig. 3), the connect-
ing pipe 27/, 27, the measuring vessel 25 and
the pipe 26. As the latter dips into the lig-
uid contained in the reservoir 15, a certain
amount of such liguid will be drawn up-
wardly into the measuring vessel 25. Thus
as the tank is being emptied, more and more
liquid will be drawn into the measuring ves-
sel 25 from the reservoir 15, and owing to
the particular construction and arrange-
ment of the metering pipe, the amount thus
transferved to said vessel will be a definite
and constant proportion of the amount of
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water withdrawn from the tank. - So, when
finally the tank is empty, the measuring

vessel 25 will contain an amount of liquid - -

sufficient to treat the entire capacity of the
tank. This vessel 25 has a. volume some-
what greater than the total volume of the

metermg pipe 28, or 287, 28" or 282, 28>

Whenever the transfer of liquid from the
reservoir 15. to the measuring vessel 25
causes the level of the hqmd in the reservoir
15 to fall below the outlet of the supply pipe

18, air will pass through said pipe from the

reservoir 15 into the container 11, and a cor-
responding amount of liquid will flow out of
said container into the reservoir, thus keep—
ing the level almost consmn*L in said reser
voir .and - always providing
amount, of liquid therein for transfer to the
measuring vessel in proportion to the amount
of water withdrawn from the tank. The
water seal arrangement at the bottom of the
metering pipe prﬁvents the slight vacuum
now emstmo therein from being broken.
When the tank is subsequently to be re-
filled with water, the cover 22 is opened, so
that the cock 17 takes the position in which
the pipes 16 and 19 communicate with each
other.  As water enters the tank the level
will also rise in the metering pipe, slightly
reducing the vacuum or in otlﬂer words in-
creasing the pressure of the air trapped be-
tween ,the liquid in vessel 25 and the water
in the metering pipe.  This will cause an
amount of the liquid in the vessel 25, propor-
tional to the increase of pressure, to be
forced through the pipe 26 into the reser-
voir 15, thereby raising the level of the lig-
uid in the reservoir and establishing a flow
through the pipe 16. As the valve plug 177
has at this time been votated by the opening
of the cover 22, the pipe 16 is in communi-
cation with the pipe 19 and the liquid pass-
ing out of the reservoir 15 flows into the
tank. Thus an amount of liquid substan-
tially proportional to the amount of water
entering the tanl, will be fed or transferred
automatlcally from the measuring vessel 25
(via the reservoir 15 and pipes 16, 19) to the
tank, to mingle with the water admitted
thereto Lluough the opening 24. Therefore,
he amount of water supplied to
the tank is sufficient to fill it entirely, or only
partly, the amount of treating compound
(auxiliary liquid) transferred to such tank
irom the measuring vessel 25 will be in sub-
stantially the constant proportion desived.
The amount of liquid required to fill res-
ervoir 15 from the level that may exist in it
at the time the discharge from 26 begins, up
to the level to discharge through pipe 16,
will not be discharged Tnto the tank. This
however 1s a pmchcahv constant quantity

~and is allowed for in the original propor-

tioning of the size of the metenng pipe.
Various modifications may be made with-

a suﬁiment :

out departing from the nature of my inven-
tion as set forth in the appended c]alm%‘

‘Telaim:

1. An fxppmmtus of ‘the class descnbed
comprising a tank, a metering pipe commu-
nicating with the interior or said tank, a
measuring vessel the top of which is con-
nected Wlth said metenng pipe, a reservoir
open to the outside air located at a lower
level than said vessel and having a connec-
tion discharging into the tank, a pipe con-
necting the lower portion of said vessel with
sald reservoir at a point below its discharge
connection, said pipe, measuring vessel and

Tetering pipe forming a unit closed to the

cutside air, a sunply pipe leading to said
reservoir at a poiat below its discharge con-
nection, and a container to deliver liquid to
the reservoir through said supply pipe.

2, An appamtus of the class described,
comprising -a tank, a metering plpe commu-
nicating with the interior of said tank, a
measuring vessel the top of which is con-
nected with said metering pipe, a reservoir
open to the outside air located at a lower
level than said vessel and having a connec-
tion discharging into the tank, a pipe con-
necting the lower portion of said vessel with
said reservoir at a _point below its discharge

connection, said pipe, measuring vessel and ¢

metering pipe forming a unit closed to the
outside air, and means for supplying liquid
to said reservoir automatically whenever the
surface of ‘the liquid therein falls below a
predetermined level.

3. An apparatus of the class described,
comp“ibino a tank having a filling opening,
a metering pipe communicating with the in-
tevior of said tank, a measuring vessel the
top of which 1s connected with “said meter-
ing pipe; a reservoir open to the outside air
located at a lower level than said vessel and
having a connection discharging ‘into -the
tank, a- pipe connecting the lovel portion
of said vessel with said reservoir at a point
below 1ts discharge connection, sald pipe,
measuring vessel and metering pipe forming
a unit closed to the outside air, a cover con-
trolling the said filling openino to said tank,
a valve contrelling said discha arge connec-
tion, an operative connectlon between said
cover and said valve to open the connection
from. the reservoir to the tank when said
cover is open, -and means for supplying
liguid to said reservoir automatically when-
ever the surtace of the liquid therein falls
below a pr edetelmmed level. -~

4. An apparatus: of the class described,
comprising a tank, a metering pipe com-
municating with the interior of said tank,
a measuring vessel the top of which is con-
nected with said metering pipe, a veservoir
open to the outside air located at a lower
level than said vessel and having a connec-
tlon dlsch\rolno into the tank, a pipe con-
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necting the lower portion of said vessel
with said reservoir at a point below its dis-
charge connection, said pipe, measuring ves-
sel and metering pipe forming a wnit closed
to the outside sair, a cover controlling a fill-
ing opening to said tank, a valve control-
ling said discharge connection, an operative
connection between said cover and said valve
to open the connection from the reservoir to
the tank when eaid cover is open, and to pro-

vide a different path for the discharge of
liquid from said connection when said cover

is closed, and means for supplying liquid
to said reservoir automatically whenever the
surface of the liquid therein falls below a
predetermined level. o

5. An apparatus of the class described,
comprising a tank provided with a filling
opening, a movable cover for said opening,
a pipe for supplying to said tank, a com-
pound to be mixed with the liquid in the
tank, a valve controlling said pipe, and an
operative connection between said cover and
said valve to open the liguid-supply path
from said pipe to the tank when the cover
is open, and to close said path to the tank
when the cover is closed. ‘

6. An apparatus of the class described,
comprising a tank provided with a flling
opening, a movable cover for said opening,
a pipe for supplying to said tank, a com-
pound to be mixed with the liquid in the
tank, means, operated by the rise of the
liquid level in the tank, for supplying said
compound to said pipe, 2 valve in said pipe,
and an operative connection between said
cover and said valve to open the liquid-sup-
ply path from said pipe to the tank when
the cover is open, and to provide, when the
cover is closed, a different path for discharg-
ing from said pipe, any excess volume of
compound due to expansion by heat.

7. An apparatus of the class described,
comprising a tank, a messuring vessel lo-
cated above the level of the tanl, a meter-
ing pipe connecting said measuring vessel
with the liquid-space of the tank, a source
of supply from which said vessel draws an
amount of auxiliary liquid by the suction
produced by the fall of the main liquid in
the metering pipe, as liquid is being with-
drawn from the tank, and a connection
through which said measuring vessel de-
livers auxiliavy liquid to the tank auto-
matically as the level of the main liquid
rises in the metering pipe during the opera-
tion of filling the tank.

8. An apparatus of the class described,
comprising a tank, a measuring vessel lo-
cated above the level of the tank, o metering
pipe connecting said measuring vessel with
the liguid-space of the tank, a source of sup-
ply from which said veseel diaws an amount
of auxiliavy liguid by the suction produced
by the fali of a main liguid in the metering

1,577,157

pipe, as liquid is being withdrawn from the
tank, and a connection through which said
measuring vessel delivers auxiliary liquid
to the tank automatically as the level of the
main liquid riges in the metering pipe dur-
ing the operation of filling the tank, the In-
ternal volume of the said metering pipe, be-
tween any two levels, bearing a constant re-
lation to the tank volume contained between
the same two levels, whereby the amount ot
auxiliary liquid passing into and out of the
mesgnring vessel will at all times be propor-
tional to the amount of main liquid passing
out of and into the tank respectively.

9. An apparatus of the class described,
comprising a tank, a measuring vessel lo-
cated above the level of the tank, a metex-
ing pipe connecting said measuring vessel
with the liquid-space of the tank, a source
of supply from which said vessel draws an
amount of auxiliary liquid by the suction
produced by the fall of main liquid in the
metering pipe as liquid is being withdrawn
from the tank, and a connection through
which said measuring vessel delivers aux-
iliary liquid to the tank automatically as
the level of the main liquid rises in the me-
tering pipe during the operation of filling
the tank, the said tank tapering upwardlly,
and that portion of the metering pipe which
lies within the range of the levels of the ta-
pering tank portion, being curved, with the
concavity of the. curve facing upward, the
length of metering pipe portions, between
successive equidistant levels, decreasing up-
wardly in the same ratio as the members of
a series of successive odd numbers.

10. An apparatus of the class described,

comprising a tank, a measuring vesgel lo--

cated above the level of the tank, a metering
pipe connecting said measuring vessel with
the liquid-space of the tank, a source of sup-
ply from which said vessel draws an amount
of auxiliary liquid by the suction produced
by the fall of main liquid in the metering
pipe, as liquid is being withdrawn from the
tank, and a connection through which said
measuring vessel delivers auxiliary liquid
to the tank automatically as the level of the
main liquid rises in the metering pipe dur-
ing the operation of fiiling the tank, the
said tank having a lower portion of constant
horizontal area at different levels, and an
upper portion tapering upwardly, that por-
tion of the metering pipe which lies within
the range of the levels of the tapering tank
portion, being curved with the concavity of
the curve facing upwardly, and that por-
tion of the metering pipe which lies within
the range of the levels of the said lewer
tank portion, being straight and tangential
to the lower end of such curved portion of
the metering pipe.

11. An apparatus of the class described,
comprising a tank, a measuring vessel lo-
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cated above the level of the tank, a meter-
ing pipe connecting sald measuring vessel
with the liquid-space of the tank, a source
of supply from which said vessel draws an
amount of auxiliary liquid by the suction
produced by the fall of main liguid in the
metering pipe, as liquid is being with-
drawn from the tank, and a connection
through which said measuring vessel deliv-

“ers auxiliary liquid to the tank automati-

cally as the level of the main liquid rises in
the metering pipe during the operation of
flling the tank, the said tank tapering up-
wardly, and that portion of the metering
pipe which lies within the range of the
levels of the tapering tank portion, being
curved, with the concavity of the curve
facing upwardly.

12. An apparatus of the class described,
comprising a tank, a measuring vessel lo-
cated above the level of the tank, a metering
pipe connecting said measuring vessel with
the liguid-space of the tank, a source of sup-
ply from which said vessel draws an amount
of auxiliary liquid by the suction produced
by the fall of main liquid in the metering
pipe, as liquid is being withdrawn from the
tank, and a connection through which said
measuring vessel delivers auxiliary liquid
to the tank automatically as the level of the
main liquid rises in the metering pipe dur-

- ing the operation of filling the tank, the said

tank tapering upwardly, and that portion
of the metering pipe which lies within the
range of the levels of the tapering tank por-

tion, being contracted upwardly gradually
“in interlor area.

18. An apparatus of the class described,
comprising a tank, a measuring vessel located
above the level of the tank, a metering pipe
connecting said measuring vessel with the
liquid-space of the tank, a source of supply
from which said vessel draws an amount of
auxiliary liquid by the suction produced by
the fall of main liquid in the metering pipe,
as liquid is being withdrawn from the tank,
and a connection through which said measur-
ing vessel delivers auxiliary liquid to the

“tank automatically as the level of the main
liquid rises in the metering pipe during the
operation of filling the tank, the Interior.

oross . sectional ~areas  of said tank, and
metering pipe bearing the same proportional
relation-to each other at all levels. - »

14. The method of supplying to a liquid
within ‘a tank, proportional amounts of an

auxiliary liquid from a measuring vessel,
“which consists in utilizing the suction pro-

duced by the fall of the liquid in theé tank
as the latter is delivering liquid, to draw a
proportional amount of said auxiliary liquid

into said measuring vessel, and utilizing the
action produced by the rise of the liquid in
the tank during the filling operation, to caus

the transfer of a proportional amount of

auxiliary liquid from the measuring vessel

to said tank.

15. The method of supplying to a liquid
within a tank proportional amounts of an
auxiliary liquid from a vessel in communica-
tion with said tank, which consists in provid-
ing a confined column of fluid between said
liquid and auxiliavy liquid, utilizing the va-
riations in the liquid level of the liquid in said
tank, caused by the addition and discharge
ot liquid, to produce pressure changes in said
confined column of fluid, and employing said
pressure changes to transfer automatically
to said tank an amount of said auxiliary
liquid proportional to the amount of liquid
added for use.

16. An apparatus of the class described.
comprising a tank to which a liquid is added,
and from which it is withdrawn, a container
holding an auxiliary liquid to be added to
said tank, a measuring vessel to which said
auxiliary liquid is supplied from said con-
tainer, a connection from said measuring ves-
sel opening into said tank, and a fluid column
confined between the liquids in said tank and
said measuring vessel, said column being op-
erated by variations in the liguid level in
said tank to transfer said auxiliary liquid
from said container to said tank in prede-
termined amounts. :

17. An apparatus of the class described
comprising a tank to which liquid is added,
and from which it is withdrawn, a container
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holding an auxiliary liquid to be added fto -

said tank, a measuring vessel to which said
liquid is supplied from said container, and
means to utilize the variations in the liguid
level of the liquid in said tank, caused by
the addition and discharge of liquid to trans-
fer automatically to said tank an amount of
said auxiliary liquid proportional to the
amount of liquid added for use, said means
including a connection from said measuring
vessel to said tank through which said aux-
iliary liquid flows and a fluid column con-
fined between the liquids in said tank and
measuring vessel, said column being operated

by ‘the lowering of the liquid level in said-
tank to admit auxiliary liquid to said meas-

uring vessel and by a raising of the liquid
level in said tank o expel said auxiliary
liquid from said measuring vessel to said
tank. : :

In testimony whereof I have hereunto set
my hand.

EARL A. AVERILL.
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