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To all whom it may concern:
Be it known that I, Lor A. HUTFDRD,

~ citizen of the United St‘ttes residing at De-
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troit, in the county of Wayne and State of
Michigan, have invented certain new and
useful Improvements in Apparatus for Sup-
plying Receptacles with Liquids, of which
the following is a spemﬁcatlon _

The object of my invention is.to prov1de a
simple and practical apparatus which will
automatically operate to keep a receptacle
supplied with liquid from a higher recep-
tacle and maintain substantially constant a
predetermined difference of level between
the bodies of liquid in the two receptacles.
Such an apparatus-is.useful for varicus
purposes, the specific embodiment of my
invention hereinafter described being. par-
ticularly adapted and intended for the pur-
pose of keeping a watering trough constantly
supplied with water from a reservoir located
at a higher level.

In the accompanying drawmg illustrat-
ing my mventlon, )

F1gure 1 is an elevation of my apparatus
as preferably constructed and arranged for
the purpose above referred to; and

Fig. 2 is a similar view on a larger scale
and partly in section, showing the prm(']-
pal parts of the appamtus ,

In Fig 1 of the drawing, 2 indicates the
supplying receptacle, which is represented
as a tank but may be a pond, reservoir, stand
pipe or any other source of supply of water
or other liquid located at an elevation
above the receptacle to be supplied. The
latter receptacle is indicated at 3, and may
be assumed in the present case to be a water-
ing trough for horses, hogs or other animals.
4 indicates an upright pipe connected at its
lower end with the tank 2 by means of a
pipe 5 and having its open upper end. lo-

cated within another upright pipe 6, which

surrounds. the pipe 4 and is closed at its
upper end by means of a detachable cap 7

- or otherwise, so that when: the lower end of
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the pipe 6 is sealed with water as herein-
after described said pipe provides a closed

air chamber in which the upper portion of

the pipe 4 is located. The lower ends of
the pipes 4, 5 and 6 are shown as secured to
a hollow supportmo base 8 which is shaped

to proude an -open passage 9 connecting

the pipes 4 and 5 and another open passage
10 leading from the lower end. of the pipe

6 throuch a branch 11 to and into the trough

“latter level may be.

‘Patented Dee. 11, mm .

8 at a point below the Water level 1ntended to ’

be maintained therein.

In ‘the’ p‘utmular mppamtus 1llustrated
the connections 5 and 11 lead from and to
the receptacles 2 and 3 respectively at or
closely adjacent to the bottoms of the latter

and the upper ends of the pipes 4 and 5

are located at the same level, as indicated
by the broken line =, ‘thhouﬂh these details
are not essential as W111 presently appear.
Assummtr that this arrangement ‘1S em-
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ployed, however the operatlon is as fol-

lows: Starting Wlth all the parts empty ex-
cept the tank 2,-as soon as the water 1s al-
lowed to enter the pipe 5 from said tank it
flows down the pipe and thence upward
through the pipe 4 to the top of the latter,
at which point it is subjected to a static
head equal to the difference in level between
the upper end of said pipe 4 and the level
of the water in the tank 2, whatever the
Consequently the water
overflows from the pipe. 4, passes down
through: the pipe 6 and Hows from. the same

‘into the branch 11 and eventually into the

trough 3, and as the flow contmues the
water rises in the. trough 8 and also in the
lower end of the pipe 8 or its continuation
10 which is sealed by the water contained
in it. The result is that the air trapped
in the pipe 6 is gradually compressed by
the . rise of the water at its lower end, the
pressure of this trapped body of air bemg
exerted equally on the water in the pipe 4
and on the water at the lower end of the
pipe 6. Under these conditions the ﬂow con-
tinues until the air pressure. in said pipe 6
becomes sufficient to balance the static head
of the water in the tank 2 with respect to
the upper end of the pipe 4, whereupon the
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flow stops and the same pressure acting on. .

the water at the lower end of the pipe .6

maintains the water in the trough 8 at such

‘a level that its static head Wlth respect to
the water level at.the lower end of said pipe
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6 ig equal to the static head of the water in
the tank 2 with respect to the upper end of -
the pipe 4. A condition of equilibrium is

thus reached which remains: undisturbed
so long as the water levels in'the receptacles
2 and 3 are unchfmtfed but as ‘water is con-

sumed from the tI’OUOh 3. the lowermcr of "

the level therein reduces its static head
with respect to the water at the lower end
of the pipe 6 and thereupon the air presstire

in said pipe raises the level in the trough
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and by so doing diminishes its own .pres-
sure, which is immediately restored by a
flow from the tank 2 which continues until a
condition of equilibrium ig again reached:

. If the water in the tank 2 rises its increased
‘head: results in-a further flow from the teop.

of the pipe 4, an increased compression of
the air in the pipe 6 aiid & corresponding

. rise of the water in the trough 8, while if
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the water in the tank 2-falls the compressed
air in the pipe 6 forces the water downward
in the upper end of the pipe 4.and by -its
resulting’ expansion permits a corresponding
fall in the level of the water in the trough
3.  Thus under all conditions the trough 8
is kept supplied with water from the tank
2.50 long ds any watér remains in the latter,

thé level of the water in said trough beéing

always such' that its head with respect to
the water at the bottom of the pipe 6 is the
same as the head of the water in the tank
92 with respect to the top of the pipe 4. The
level of ‘the water in' the trough 8 with re-
spect to the lével of the water 1n the tank 2
will of course depend upon the eéxtent to
which the water has to risé in the passage
10 and pipe 6 in order to produce enough

~ conipression of the -trapped air to balance
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the head of water in the tank 2 with respect

-to. the upper end of the pipe 4, and this

‘will dépend in turn upon the relation be-
twéen the volume of trapped air and the

~ transverse dimensions of the $pace in which
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the water rises, :
It will be seen from the foregoing descrip-

tion that if either of the pipes 5 and 11
‘should " ériter the corresponding receptacle

at a point above its bottom the water con-

tained in such receptacle below the point at
which the pipe entered would have no effect

~on the operation of the apparatus and cotild

be disregarded, although in such case the
absolute depth of water would not neces-
garily be the sameé in both receptacles. It
Will ‘also be seen that if tlie upper end of
thé pipe 4 were located below the upper end
‘of fll)le ‘pipé 5 the operation would be the

‘sameé éxcept that a gredter depth of water

~ would be maintained in the trough 8, since
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Water ffom thé tank 2 would flow out of the
top of the pipe 4 until the compressed air

‘prégsure thereby developed became sufficient

" to balance not only the head of wafer in the
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tank 2 above the upper end of the pipe 5

but ‘also a head equal to the difference in
levél between the upper ends of the pipes
44dnd 5. o ,

- The principal  finctions of the pipe 4 are

to provide means for counterbalancing in
‘part the head of water in the tank 2 dnd to

préyéﬁtjair from escaping into the pipe 5

and theérce otuf through the tdnk 2 in case

the water level in the tank falls, and these
resilts are most conveiiently sécured in the

‘fighner illustrated, namely, by émploying -
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an upright pipe 4 of suitable length and con-
necting the pipe 5 to its lower end. This
arrangemerit is not essential, since there are
various other ways of accomplishing the
same result, but it is particularly desirable

‘because it is free from check valves or other

moving parts which might rust and stick
or otherwise get out of order. It is also
desirable to cause the water leaving the pipe
6. to pass around the lower end of a baflle
plate 12 or equivalent partition extending
downward to a point below the branch pipe
11, in order that the volume of air in the
pipe 6 may not be undily diminished by loss
through the branch pipe 11 and: the trough 38
by reason of expansion during hiot weather.
With this arrangement, the a1z space in the
pipe 6 will of course be sealed as soon as the
water rises to the lower end of the baffle
plate 12: ,

The receptacles 2 and 8 may obviously be
located one above the other or at any latéral
distance from each other or from the pipe
6, the length of the pipes 5 and 11 being
immaterial to the operation of the appara-
tus i the manner described:

" I-claimsy ,

L In an apparatus of the character de-
scribed, the combination of a supply recep-
tacle, a receptacle to be supplied, an inter-
mediate chamber connected to the latter
receptacle and adapted to be sealed by the
liquid flowing thereto, thereby -providing a
¢losed air space within said chamber, and
pipe conhections arranged to transfer the
liquid from the supply receptacle to said
chamber and including means for partially
balancing the static head of the liquid in
said supply receptacle.

2. In an apparatus of the character de-
scribed, the comibination of a supply recep-
tacle, a receptacle to be supplied; an inter-
mediate chamiber conhected to the latter
receptacle and adapted to be sealed by the
liquid flowing thereto, thereby providinig a
closed air space within said chatber, and
pipe connections arrarnged to transfer the
liquid from the supply receptacle to said
chamber and terminating in an upright pos-
tion having its uppér end locdted in said air

'space, above the level of the liquid in the

chamber. : _
3. In an apparatus of the character de-

scribed, the conibination of a supply recep-

tacle, a receptacle to be supplied, an inter-

‘meédiate chamber éonnected to the latter

receptdcle and adapted to be sedled by the
liquid flowing thereto; thereby providing a
closed air space within sdid chamber, a pipe

laving an open uppei énd located i sdid
dir space at a point substantidlly level with

the outlet from the supply receptacle; and

‘coiinéctions between said outlet and the

lower end of sdid pipe:
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4. In an apparatiis of the character de- 130
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scribed, the combination of a supply recep- located in said chamber above the intended
tacle, a receptacle to be supplied, an inter- level of the liquid therein, and connections
mediate chamber having an open connection between the supply receptacle and the lower 1¢
leading therefrom to the latter receptacle end of said pipe.
; and containing a baffle extending downward Signed by me at Detroit, Michigan, this

to a point below the outlet from said con- 21st day of October, 1916. ‘
nection, a pipe having an open upper end LOT A. HUFFERD.

Ceples of this patent may be obtaimed for five eents each; by addressing the “Commissioner of Patents,
. ' Washington, D. .



