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1 Claim. (CL 73—171)

This invention relates to an accumulator gage of the
positive displacement type. Our gage has a self-empty-
ing feature rendering it particularly adapted for use as
a rain gage, because of inherent freedom from damage
due to freezing.

In distinction to flowmeters or flow rate gages which
operate according to the principles of rate of fluid flow,
the principle of the rain gage is to register an accumulated
volume of flow with accuracy and the precise instanta-
neous rate is of the secondary importance, if at all.
Therefore, rain gages as a general class are positive dis-
placement devices and, for reasons of reliability and ab-
soluteness of measurement in this regard, they operate in
a comparatively slow or static fashion rather than along
lines of the dynamic fashion of the flowmeter.

Hitherto, rain gages of residential and similar types
have consisted primarily of open receptacles with the in-
side volume graduated and having predetermined ca-
pacity. Readings are taken at intervals during and fol-
lowing periods of precipitation. It is usual to empty
these gages while the reader is in attendance if, at the
time, he notes or records the reading. Thus, the gage
and the meticulous records which are sometimes desired
require perscnal attention, and the emptying of the con-
ventional gage is one more thing to look after; the latter
is desirable to prevent loss of a reading from overflow
and is particularly desirable when the weather is attended
by temperature swings, to prevent the gage from becom-
ing frozen and being permanently damaged due to the
expanded contents.

The gage according to our invention reduces or elim-
inates the foregoing difficulties of freeze damage, and
also the requirement of close attention and the keeping
of meticulous records, as will now be explained. The
present gage is accurate and reliable, it is essentially au-
tomatic in operation, and as already indicated, is self-
emptying. Further features, objects and advantages will
either be specifically pointed out or become apparent
when, for better understanding of the invention, refer-
ence is made to the following description, taken in con-
junction with the accompanying drawing which forms a
part thereof and in which:

FIGURE 1 is a sectional view in elevation of the out-
side wall of a room in a building structure to which a
device embodying the present invention is shown applied;

FIGURES 2, 3 and 4 are respectively an elevational
view taken from one end, a side view, and an elevational
view taken from the other end of the rotor portion of the
device of FIGURE 1;

FIGURE 5 is a view similar to FIGURE 2 but show-
ing the device rotated into a different operating position;

FIGURE 6 is a perspective view showing the ball track-
way and retarding means of an escapement mechanism
in the preferred embodiment of the invention;

FIGURE 7 shows a modified ball trackway; and

FIGURE 8 is a face view in elevation of the dial indi-
cator provided for the device and located inside the room
of FIGURE 1.

More particularly in FIGURE 1 of the drawing, our
rain gage device generally indicated by the numeral 10
is mounted in an opening 12 in the outside wall 14 of a
room in a structure such as a residence. The gage drives
a shaft 16 which through reduction gearing mechanism
18 turns the hands of a dial indicator 20 which is read
inside the room.
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A rain cup 22 is secured by a bracket 24 to the resi-
dence at a point offset from the eaves 26 enabling it
to catch precipitation freely. The cup 22 is connected
by a hollow conduit 28 so as to deliver water through a
vertically disposed supply mouth 30. A bracket 32 se-
cured to the residence holds the supply mouth in direct
registry with the rotor 34 of the rain gage 10 and both
the supply mouth and the rotor are inwardly offset below
the eaves 26 so that only liquid fed from the cup 22
will be registered by the gage. The rotor 34 turns by
steps in part revolutions. It rotates the shaft 16 and,
as seen from the other figures, includes two spaced-apart
polygonal plates 36 and 38 at the sides. Transversely
disposed swastika-like panels define deep, outwardly open
pockets 40 between the plates for catching water; each
pocket 40 is fluid-tight and consists of a bottom 42 and
outwardly divergent inner and outer sides 44 and 46.
These sides are all backwardly turned and similarly a
lip 48 on the inner side 44 is backwardly turned. Rain
water. from the source 3¢ accumulates in a volume V
in the particular pocket 40 which is upwardly extending
at the time; there are four such pockets in the embodi-
ment illustrated.

In order to provide continuous torque always in the
same direction, the rotor is arranged with the center of
volume of each upwardly extending pocket 40 eccentric
to the centerline of the shaft 16. As the volume V of
water increases in each pocket, the pocket revolves in
the direction of the arrow and, accordingly, the center
of gravity of the water shifts farther to the side of the
axis of shaft 16 as seen in FIGURE 5.

An escapement mechanism consists of a sguare-shaped
box which is closed by an end wall 50 at one end and
which is secured to the rotor side plate 38 so that the
plate 38 forms the end wall at the opposite end. A
captive ball 52, which lodges in successive corners 54 of
the square box, rolls along the track formed by the square
sides 56 of the box as the rotor 34 rotates. The end
wall 50 has an access opening 58 therein for the ball
and the diameter somewhat exceeds the ball diameter.

As the volume V of water accumulates in the currently
upwardly open pocket 40 according to FIGURE 4, the
weight causes the ball 52 and the box corner 54 occupied
thereby to swing in an arc from below the shaft 16 up-
wardly and to the opposite side of the vertical plane of
that shaft. The ball 52 continues to be lifted to a point
where it counters the weight of the volume V in a bal-
anced position as shown in FIGURE 5. The addition
of slightly more water, so as to total a predetermined
amount, disturbs this balance and the ball 52 rolls in the
direction of the dotted arrow as viewed in FIGURE 5
and transfers into the opposite corner 54. Simultaneously
the volume V is dumped from the pocket 40 as it lowers
and the next successive upwardly open pocket starts re-
ceiving water from the source 30.

In one physically constructed embodiment of the in-
vention, it was observed that the ball 52, due to its own
momentum and the momentum of the rotor 34 after it
started the shift from an occupied corner, sometimes
kept rolling past the next cormer and stopped in the
diagonally opposite corner. We have overcome the possi-
bility of erratic behavior through control of the curvature
or arch or by otherwise controlling the square sides 56 to
retard the ball motion.

In FIGURES 5 and 6, short projecting studs 58 are
provided in the path of the ball 52. They cause a slight
transverse deflection in its motion and for this purpose
are located at a point slightly past the midway mark in
the travel of the ball along each of the sides 56. This
location insures that the ball can complete each transfer
in an orderly fashion, and slows it sufficiently to prevent
overtravel.



