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[57] ABSTRACT

A roof draining system that automatically syphons
water from roofs that are not completely self-draining.
The system has a plurality of sumps and extending
from cach of said sumps are syphon pipes which con-
nect to a common discharge pipe. The common dis-
charge pipe is automatically primed by a control
means when water has accumulated in the control
sump.

8 Claims, 1 Drawing Figure
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1
ROOF DRAINING SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a system for automatically
draining away water that accumulates on substantially
flat roofs and other roofs that do not naturally drain
completely.

2. Description of the Prior Art

Drains of various designs have been invented in the
past for draining away water from areas where it tends
to accumulate. These drains often use the syphon prin-
cipal to effectuate the draining and also sometimes em-
ploy a means to prime the syphon lines. For example,
two such drains are shown in U.S. Pat. No. 2,313,855
by J. H. Wiggins and in U.S. Pat. No. 831,817 by
George D. Ackley. However, both of these drains have
valve means connected directly in the syphon pipe it-
self. These valves must be employed as shown in the
above-mentioned patents in order for the proper suc-
tion in the syphon pipe to be created by the priming
means and to prevent interference with the start of the
syphoning action. Moreover, both of these drains uti-
lize only one sump, which must be located at a point on
the surface to be drained where all of the water tends
to collect. It is apparent that if there is more than one
low spot, then the water will tend to collect at more
than one place and more sumps will be needed. How-
ever, to add more sumps to the drains shown in the
above mentioned patents would also require that valves
be connected and duplicated in each of the additional
syphon lines required. The more valves there are in the
syphon lines the more complicated the system gets and
thus, the more chance there is for a malfunction to oc-
cur. A further problem with valves in the syphon lines
is that residue and deposits that may be sucked into the
syphon line from the surface to be drained are likely to
collect at the valve and eventually cause the valves to
malfunction either by plugging them closed or prevent-
ing them from completely closing.

SUMMARY OF THE INVENTION

Generally, my invention comprises a system for auto-
matically draining away water that accumulates on flat
surfaced areas and more particularly flat surfaced
roofs. The system works automatically in that the
draining process will be commenced automatically
when a pre-set amount of water has accumulated in a
control sump on the roof. My system works equally
well whether it employs one sump and one syphon line
or a multiple number of sumps and syphon pipes.
Moreover, my system does not employ any moving
parts, such as valves, in any of the syphon lines them-
selves so that there are not any points in the syphon
lines where residue will tend to collect and plug the sy-
phon lines. )

These objects are accomplished by my drain system
which has a plurality of sumps which are positioned at
the various places on a flat roof where water tends to
collect. Each sump has a syphon pipe extending from
it and over the edge of the roof and thereafter con-
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nected to a common discharge pipe. This discharge
pipe is also the priming pipe for the entire system. Ex-
tending into one of the sumps, which is the control
sump, is a water sensitive probe. This control sump is
located in the area where the maximum amount of
water tends to collect. When water has collected in this
sump to a level such that the probe is in contact with
the water, an electronic control closes the electric cir-
cuit to a solenoid valve that connects the priming dis-
charge pipe to a pressurized water supply. When the
electric circuit to the solenoid valve is closed, the valve
opens and permits water to flow through the priming-
discharge pipe past the points at which the syphon
pipes connect to it and out the discharge end of the
priming-discharge pipe. The flow of water past the
points at which the syphon pipes connect to the prim-
ing-discharge pipe causes an aspirating action at these
connecting points. This aspirating action at the con-
necting points of the syphon pipes will cause any water
that has collected in the sumps at the other end of the
syphon pipes to be sucked into the pipes with a conse-
quent syphoning of any liquid that has accumulated in
the sump and on the surrounding roof area.

Other objects, features and advantages to my inven-
tion will be apparent from the following detailed de-
scription taken in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing the preferred
embodiment of my invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now more particularly to the drawing, my
roof drain system is shown in a typical three sump
setup. A building 11 is shown with sumps shown gener-
ally as 12 located in roof 13. The sumps are located in
those areas of the roof where water tends to collect. A
probe 14 is shown in place in one of the sumps. The
lower end 15 of the probe is elevated slightly above the
bottom 16 of the sump. The purpose of this probe will
become more readily apparent later in this description.
The sump in which the probe is located becomes the
control sump and is preferrably that sump which is lo-
cated at the place on the roof where the greatest vol-
ume of water tends to collect. This place may or may
not coincide with the lowest point on the roof.

Syphon pipes 17 are shown with their intake ends 18
extending into sumps 12. The syphon pipes 17 extend
over the edge 19 of the roof 13 and connect to leg 30
of a common priming-discharge pipe 21 which extends
substantially down to the ground level to a point where
the liquid that is syphoned from the roof is discharged
to the atmosphere out the discharge end 22 of pipe 21.
As shown in the drawing, the vertical extent of each si-
phon pipe from the point where it extends over the
edge of said roof to their ends 20 is greater than the
vertical extent of each of said pipes from their intake
ends to the point where said pipes become substantially
horizontal, There is a vertical drop in elevation from
the points at which the syphon pipes extend over the
edge of the roof to the points at which the ends 20 of
the syphon pipes connected to leg 30 of the common
discharge pipe 21. The syphon pipe leading from the
control sump is the first pipe connected to leg 30 after
this vertical drop in elevation, and there is a further '
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drop in elevation before each of the other syphon pipes
successively connect to the leg 30 of pipe 21. Thus
there is a vertical separation, by intervals of the vertical
“leg 30 of the priming-discharge pipe 21, between each
" of the points at-which each of the ends 20 of the syphon
" pipes 17 connect to pipe 21. This vertical separation by
“intervals of leg 30 allows the aspirating action of each
of the syphon pipes 17 to be maintained even though
“one or more of the sumps 12 might not have sufficient
water in them to cover the end 18 of its respective sy-
phon pipe. Further, there is an interval of the vertical
leg 30 of the priming-discharge pipe 21 from the point
‘at- which the last syphon pipe connects to the pipe to
the discharge end 22 of pipe 21.

The pipes 17 are supported above the roof by support
means 23 and the supports are structured such that the
pipes are elevated by at least the amount of one pipe
:diameter higher at the portion of the syphon pipes im-
mediately adjacent to the sumps than the elevation of
‘the pipe at any other point-along its run to the edge of
the roof and down to its point of connection to the dis-
-chargepipe. The reason for this slight elevation is to
prevént any backflow of water into the sumps, espe-
cially the control sumps, whereby such a backflow of
water might cause the electrical probe 14 to recycle the
system when there is not any collection of water on the
roof except for the small amount of water that has
backflowed into the sump. Further this slight elevation
allows a natural drainage of any water that may other-
wise be left standing in the portion of the syphon pipe
17 that runs along the roof plane.

Control means to automatically actuate my roof
draining system comprises the probe 14, the control
box 24 and solenoid valves 25 and 26 along with the re-
lated electrical wires 27. The control box 24 is a con-
ventional well-known control box with conventional
relays and switches for opening and closing the circuits
to solenoid valves 25 and 26. There is also a timer (not
shown) in‘the control box 24. The operating cycle of
this control box is actuated when it senses the conduct-
ing current between the probe 14 and the metallic
sump pan when water is in contact with both at the
same time. Valves 25 and 26 are normally in the closed
and open position respectively. When rain water, or for

- that matter any liquid having at least the conductivity
of rain water, begins to fill the control sump with the
electrical probe extending into it, electronic means in
the control box 24 sense the presence of water in the
“sump when it has risen to the point where contact is
~made with the bottom 15 of the probe 14. The relays
“and switches in the control box 24 are then actuated
automatically when this signal is received from the
probe 14 and the valve 25 is opened and the valve 26
is closed. The intake end 28 of pipe 29 connects the so-
lenoid valve 25 to a pressurized water supply (not
shown) and when valve 25 has been opened and valve
26 closed water will flow through the valve 25 and the
priming-discharge pipe 21 in the direction shown by
. thé arrows. As water fills the priming-discharge pipe
and flows past the points at which the ends 20 of sy-
phon pipes 17 connect to pipe 21 a decrease in pres-
sure is created at the discharge ends 20 of pipe 17 as
compared to the normal atmospheric pressure at the
ends 18 of pipe 17. This decrease in pressure will cause
an aspiration of the liquid that has accumulated in the
sumps 12 and the liquid will commence to flow through
the syphon 17:from the intake ends 18 to the discharge

4
ends 20 and thence through‘the priming-discharge pipe
21 and out the discharge end 22 of the latter. Once the
liquid has filled any of the syphon pipes 17 the syphon-
ing action will have begun and will continue so long as
there is liquid in any of the sumps at a level above the
ends 18. Once the syphoning action has begun in the
pipe 17 it will continue until all of the water has been
drained from the sump and the surrounding roof area
to a point where the level of the water in any sump is
below the end 18 of any of the syphon pipes. If the
syphoning action is discontinued in any one of the pipes

+ 17 because the sump has been emptied, the syphoning
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action will continue in the remaining sumps until each
one of them has been drained to the point where the
water level is below the end 18 of the syphon pipe 17.

It has been noted that the points at which the ends 20
of the syphon pipes 17 connect to ‘the priming-
discharge pipe 21 are vertically separated from each
other by intervals of the vertical leg 30 of pipe.21. It is
possible to join all of the syphon lines at one common
connecting point to pipe 21, but it has been found that
when more than one sump and syphon pipe are used,
the aspirating action of the syphon pipes might be lost

.under certain conditions if all of the syphon points con-

nect to the pipe 21 at one point. Such a condition might
occur if the control sump has a sufficient amount of

- water collected in it such that the water contacts the
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electrical probe so that the drainage cycle is com-
menced, but there is not a sufficient amount of water
collected in one or more of the other sumps to cover
the intake ends 18 of syphon pipes 17. Such a condition
might occur when there is only. a light drizzle so that the
sump. pans are filing very slowly. When the priming
commences because the system has been actuated by
the water contact with the electrical probe, as the prim-
ing water flows through the pipe 21 past the point
where, the syphon pipes connects to it aspiration of the
water that is collected from the sumps should occur.
However, if the intake ends 18 of any of the syphon
pipes 17 are not covered with water, the intake is ex-
posed to the atmosphere and no aspiration will occur
at that sump. Further because of this lack of aspiration
at one or more of the other sumps, there does not occur
the usual decrease in pressure at the points where the
syphon pipe connects to the discharge pipe and a loss
of the aspiration action at all of the sumps might be
caused thereby. This problem is eliminated by having
a sufficient interval of the vertical leg 30 of the prim-
ing-discharge pipe 21 between each the points at which
each of the syphon pipes connect to the pipe 21.
Solenoid valve 25 closes after the priming-discharge
line 21 has been filled with water and the syphoning ac-
tion has commenced in the syphon pipes 17. The relays
and switches in control box 24 that close valve 25 are
actuated by the timer which. is set after the system has
been installed in a roof and it has been determined how
long it is necessary for the priming water to be supplied
in order to start the proper syphoning action in all of
the syphon pipes. After solenoid valve 25 closes sole-
noid valve 26 remains closed until the roof has been
drained. Solenoid valve 26 is again opened automati-
cally when all of the water from the control sump has
been syphoned off such that the water lowers to a level
that it breaks contact with the end 15 of the electrical
probe 14, The opening of the valve 26 allows any water
that may remain in the priming-discharge line 26 to

_drain from the end 31. This will eliminate any chance
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of free standing water remaining in the pipe to freeze
or otherwise cause problems. It is for this reason that
the electrical probe 14 is located in that sump where
the most volume of water will tend to collect so that the
solenoid valve 26 will remain closed until the water has
drained from that sump. When the control sump has
been fully drained all of the other sumps will also have
been fully drained.

Dotted lines 32 show how additional syphon pipes
would be connected to the priming-discharge line 21.
This again shows that there is a drop in elevation be-
tween each point where a syphon pipe is connected to
the priming-discharge line.

It is understood that the sensing and control means
described are not limited to electro-mechanical means
but the same functions could also be achieved by me-
chanical, hydraulic, pneumatic, and fluidic control
means.

It is understood that my invention is not confined to
the particular construction and arrangement of parts
herein illustrated and described, but embraces all such
modified forms thereof as may come within the scope
of the following claims.

I claim:

1. In combination with a substantially horizontal
roof, a roof draining system for draining away water
that accumulates on the roof, said roof draining system
comprising,

a. at least two sumps installed on said roof, including

one of which is a control sump,

b. at least two siphon pipes, each pipe having an in-
take end and a discharge end, the intake end of one
of said pipes extending into said control sump sub-
stantially to the bottom thereof and the intake end
of each of the other siphon pipes extending into
one each of the other said sumps substantially to
the bottoms thereof, each of said siphon pipes ex-
tending therefrom over the edge of said roof and
downwardly to their respective discharge ends,

c. a priming-discharge pipe for initiating the siphon-
ing action of said siphon pipes, said priming-
discharge pipe having an inlet end and a discharge
end, said priming-discharge pipe extending from
said inlet end across said roof and over the edge of
said roof downwardly to its discharge end, the dis-
charge end of the siphon pipe associated with said
control sump being connected to the downwardly
extending portion of said priming-discharge pipe
between said roof edge and the discharge end of
said priming-discharge pipe, and the discharge end
of each of said other siphon pipes being connected
to the downwardly extending portion of said prim-
ing-discharge pipe at vertically spaced intervals be-
tween the connecting point of said first connected
siphon pipe and the discharge end of said priming-
discharge pipe,

d. means for introducing water into the inlet end of
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6
said priming-discharge pipe connected to said
means,

e. a water detecting probe extending into the control
sump in spaced relation with the bottom of said
control sump, and

f. control means operatively connected to said probe,
said control means connected to and actuating said
means for introducing water to said priming-
discharge pipe when said probe detects water in
said control sump.

2. The roof draining system as specified in claim 1
having timing means for terminating the introduction
of water into the inlet end of said priming-discharge -
pipe.

3. The roof draining system as specified in claim 1
wherein, the siphon pipe associated with said contro!
sump slopes downwardly from a point above said sump
toward the edge of said substantially horizontal roof to

-prevent backflow of water into said control sump.

4. In combination with a roof structure having a piu-
rality of liquid accumulating areas defining sump means,
a roof draining system comprising a plurality of intercon-
necting pipe means coupled individually at least one each
to said sump means; a generally vertically located dis-
charge pipe means mounted adjacent to said roof struc-
ture, a plurality of interconnecting pipe means connected
to said sump means and to said discharge pipe means and
being connected 1o said discharge pipe means in vertically
staggered relation to each other to maintain siphon ac-
tion independently of each other, and initiating means to
introduce liquid into said discharge pipe means for initi-
ating a downward flow of liquid through said pipe means
from the uppermost of said connecting pipe means to
thereby initiate a siphon action for withdrawing water
Jrom said several sump means.

5. The apparatus of claim 4 wherein one of said sump
means constitutes a control sump means having detec-
tion means for detecting the level of the liquid therein;
and said initiating means having automatic operating
means coupled to said detection means and introducing
of liquid into said discharge pipe means for creating said
downward flow.

6. The combination of claim 4 wherein said initiating
means includes a timing means for terminating activa-
tion of said initiating means after predetermined initia-
tion of said downward flow. .

7. The combination of claim 4 wherein said connecting
pipe means from said control sump means constitutes the
vertically uppermost pipe connection to said vertically
located discharge pipe means.

8. The combination of claim 4 wherein said vertical
pipe means is located immediately adjacent to the outer
wall of said building and said interconnecting pipe means
include vertical extending terminal portions extended
downwardly into aligned vertically spaced relation to said

discharge pipe means.
* * * * *



