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o all whom it may conceri:

Boston, 1n the countv of Suffolk and State of
\Iassaﬁimset‘r% have mvented certainnew and
useful Improvements in Siphons, of which the
following 1s a specification.

This invention relates to sipnons of the au-
tomatic intermittent type, and has particular
reference to siphons of this character which
employ.no moving parts, the siphon being es-
pecially adapted or use in flushing sewers,

although equally capable of use for other pur-
poses.

One of the objects of this invention is to
provide an improved construction of the dis-
charge portion of the siphon whereby a more
r apld removal of the water will take place

Another object of the invention is to pro-
vide an air-amerture in the bell or shorter
Iimb of the siphon to avoid all chance of
clogoging said aperture under any circum-
stances.

Another object of the invention is to pro-
vide an improved structure of the upper end
of the outlet or discharge limb of the trap,so
as to provide an easy passage for the water to
the dram and to msure the stream of water
following the escape of air from the upper end
of said limb.

To these ends the invention consists in
the construction and combination of parts

substantially as hereinafter described and

claimed.

Of the accompanying drawings, Figure 1
represents a sectional view of a flush-tank
provided with a siphon embodying my in-
vention. g, 2 1s a detail elevation repre-
senting a modified form of the aIr-opening in
the bell. I‘lﬂ. 3 1s a detall perspective view
of a portion of the invention hereinafter de-
sceribed.

The reservoir of tank
sard tank having a supp
nary or preferr ed type.

The drain or sewer is indicated at 12.

The bell or shorter limb of the sip hon 13 is
supported by the upper end of the inlet limb
or leg 14 of the trap. The trap comprises the
inlet or 1011ger limb 14 and the outlet or dis-
ter limb 15, said limbs being
connected by the usual bend in which is lo-

cated the lowest portion of the trap. As
usual, the two limbs extend i1n the same di-
rection from the bent portion. As shown,
the imbs 14 and 15 are in the form of pipes,

1s Indicated at 10,
y-pipe 11 of any ordi-

I to end with respect to the straight or vertical
Be it known that I, Jounx I. IIarRRrIGAN, of |

portions thereof, thereby eliminating liabil-
ity of a clogging of the trap to an extent
which would prevent the siphonic action, the
clogging material having a free passage from
the upper end of the pipe 14 to the lowest
part of the trap where, owing to the enlarged
space due to tne meatnw of the two hmbs
such material would 10(1*3"6 without prevent-—
ing the lowering of the hquld conte.nts below
the level at which the seal is complete.

The air-aperture 16, formed 1n the bell 13,

' 1s formed with a straight or horizontal top or

with straight or vertical sides. It may open
at the lower edge of the bell, as shown 1n Fig.
1, or the lower side of the aperture may be
closed as Idicated mm IFig. 2, in which said
aperture 1s represented as horlzontally elon-
gated at 160. 'The horizontal slot 160 (repre-
sented in Kig. 2) presents an opening of con-
siderably ¢ Greater area than the vertical recess
16. (Snown in Fig. 1.) The object of the
straight sides of the air- apertw:e will be
pomted out hereinafter.

The 1invert of the upper end of the shorter
imb or leg 15 of the trap 1s formed with
a horizontally-extending shoulder 18, from
which the metal is inclined or sloped at 19, so
as to carry the water escaping from the upper
end of the short limb 15 easily downward to
the drain without breaking the continuity of
the escaping stream. The shoulder 18 does
not follow the curvature of the horizontal
portion of the invert, but, as shown 1n Fig. 3,
extends across this portion of the mnvert ata
point above the botiom thereof, the edge of
the shoulder being in a substantial horizontal
plane, following the curvature of the verti-
cally—e‘{uendmﬂ* portion of the outlet-arm of
the seal or trap. In other words, the shoul-
der conforms to the inner edge of a cross-sec-
tion of the outlet-arm of theseal or trap. The
incline 19 and shoulder 18 might be termed a

“dam,” the edge of which permlts the initial
flow of hquid to extend substantiall ¥ across
the diameter of theinvert, thereby insuring an
initial maximum overliow, the structure being
such that the cross-sectional area of the outlet-
arm of theseal or trap, as well as that of the in-
vert 17 1snot materially altered at any portion
of its length, therefore providing a continuous
channel for the escape of water. As the in-
vert 17 1s rounded to form the continuous
channel, 1t will be obvious that the contents
will be directed toward and over the shoulder

the diameters of which are unvaried from end | 18 into the outlet to the sewer or drain, there-
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by preventing any tendency to clog at this ! will be driven into and through the column

point.

To obtain the best results, the siphon in-
take or bell should contain between the top
of the air-aperture and.the top of the inlet-

limb of the trap a certain percentage of air-

space greater than that contained in- that

part of the trap holding the seal and having

the largest diameter. The trap should be
filled with liquid, and as the liquid rises in
the reservoir or tank the air in the bell is
forced into the inlet-limb of the trap, gradu-
ally driving the liquid in the trap into the
sewer or drain until an equilibrium is estab-
lished, which-takes place when the liquid in
that part of the trap forming the longer limb
has been forced to substantially the lowest
part of the trap from which its depth of seal
1s measured, at which time the water in the
reservoir will balance the column of water in
the outlet-leg of the trap, due to the resist-
ance offered by the liquid in said outlet-leg.
This also tends to compress the air within
said Jonger limb; but with the slightest in-
crease or the water in the reservoir, with a
resultant increase in pressure, some of the
compressed air in the inlet-limb of the trap is
driven into and through the column of liquid
1in the bend of the trap in the form of bub-
bles, which having no outlet other than
through the outlet-leg pass therein, tending
to increase the contents of said outlet-leg,

with the obvious result that a portion of such |

contents is forced over the shoulder 18, imme-
diately disturbing the equilibrium by de-
creasing the height and quantity of liquid in
the column, as well as decreasing the resist-
ance offered by such column, so that there
would be an inequality in the pressures that
existed between the liquid in the trap and
in the reservoir. The hquid in the reservoir
then rushes through the siphon to the sewer,

resulting in lowering the level of the liquid

1n the reservoir to a point below the top of
the air opening or aperture in the bellor
short limb of the siphon. When the siphon
1s filled with air that enters by way of the
aperture 1n the bell, the siphonic action ‘is
broken and the tank or reservorr fills and re-
peats the operation.

The fact that the longer limb or intake
portion of the trap is of greater diameter
than the shorter imb or outlet portion of the
trap 1sures a highly-sensitive siphon, which
sensitiveness will vary according to the rela-
tive proportions of these two members. In
other words, the greater the difference be-
tween the two diameters mentioned the
greater 1s the sensitiveness of the siphon,
since the increased area of the liquid surface
in the longer limb of the trap provides a

greater quantity of compressed-air bubbles !

at the instant the surface of the liquid in such
longer imb passes to a point where the air

of liquid in the short limb of the trap at the
same time, resulting in a greater amount of
liquid escaping over the shoulder or dam 18
at the time the seal is broken. Further-
more, this sensitive action of the siphon is ob-
tained not only by reason of the greater area
of the inlet imb or arm of the trap, but from
the fact that said inlet-arm has its diameter
unvaried from end to end, thereby practically
retaining the air-bubbles in close contact and
causing them to cling together to form a
compact mass of bubbles which will move to-
gether, the increasing pressure of the liquid

1n the tank causing this action, a result which

would not be obtained were the diameter of
this arm increased or decreased toward the
trap, as when the diameter is increased the
bubbles would become scattered and pass
into the trap singly with practically no ef-
fect.
must move in the same direction prevents
any liability of the movement of scattered

bubbles toward the outlet-arm of the trap
counteracting each other in effect.

When

the diameter 1s decreased, the size of the bulk
of the body of air-bubbles will be smaller,
and consequently less effectiye. This sud-

wid 1n the trap sets the siphon into instanta-
neous action, and 1t will be readily under-
stood that with sufficient increase in the di-
ameter of the longer limb or intake part of
the trap over the diameter of the shorter
limb or outlet part of the trap almost the

~whole column of liquid in the trap can be

suddenly removed. This result is brought
about by the increased amount of com-
pressed air which 1s in contact with the lig-
uid surface in the longer arm or limb at the
time such hiquid surface passes below the top
of the seal formed in the bend of the trap,

which air 1s that which is forced into and

through the hiquid column in the shorter
limb, as above explained.

By the construction of the shoulder 18 and
incline 19 of the invert or highest part of the

shorter limb of the trap, as illustrated in the -

drawings, the liquid disturbed by the passage
of air through the column of liquid in the out-
let portion of the trap finds an easy passage
to the sewer or drain, and the stream of lig-
uid from the reservoir following the escape of
the air 1s kept intact, insuring a maximum
speed of discharge.

By forming the sides of the aperture with
straight ines several advantages are obtained
that add to the efliciency of the siphon:
First, the aperture can be made so large
without adding to the size of the bell that the
chances of its becoming clogged by .foreign

substances are minimized; secondly, an air-

aperture with straight-line sides, preferably

In addition, the fact that all bubbles
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phon has not been thoroughly emptied of
alr, which result cannot be obtained with
cireular or oval form of aperture.; More-
over, if a crack 1s formed in the siphon-bell
near its lower end or if the entrance of for-
elgn matter of any bulk into the siphon, so as
to obstruct the passage of liquid at the en-
trance to the longer limb of the trap, would
prevent all of the air from leaving the siphon
a thin filin of liquid would cover The opening

or air-aperture 1f said aperture were small
upper edge. This form of

construction 1s cf especial advanta 0¢ Where
sewage or other liquids of p&Sth COI msteﬂe}
are recelved by the siphon and also in very
cold places where the water in the reservolir or
tank sometimes freezes, the ice when brcken
oftentimes preventing the removal of all the
alr from the siphon durmﬂ 1ts period of dis-

charge, the opening being of such a length

that the curvature of the bell will prevent
solid substances from entirely closing said
opening or aperture.

Having now described my invention, what
I claim as new 1s—

A siphon comprising a siphon intake or
bell, and a trap having a seal, the surface-
level of the contents of the tmp being con-
trolled by pressure from without the intake
or bell, the arca of the surfaces of the liquid
contents of said trap being unequal, the area
at the discharge or outlet end of the trap be-
ing less than that at the inlet end thereof, the
liquid-surface area being unvaried through-
out the length of that portlon of the trap be-
tween its inlet and its lowest part.

2. A siphon comprising a siphon intake or
bell, and a trap formed of a long and a short
Himb with a bend or seal connectmo sald
limps, the surface-level of the contents of the
trap bﬂ-mn controlled by pressure from with-
out the intake or bell, the diameter of the
longer himb at 1its ]uncture with the bend be-
:fllg oreater than is the diameter of the shorter
limb, the area of the liquid-surface being
oreater in sald longer limb than in the shorter
.unb the hqmd—sur ace area of the longer
limb bei ng unvaried throughout the lenﬂth of
that portlon thereof between the inlet end
and the lowest part of the trap, whereby an
increased and compact body of air is forced
into and through the contents of the trap at
the instant the hquid-surface of the longer
limb passes below the top of the seal of the
trap.

3. A siphon comprising a 51p11011 intake or
pell and a trap provided with a bend that
connects the long and short limbs thereof,
the surface-level of the contents of the trap
being controlled by pressure from without
the intalke or bell, the longer imb of the trap
heing of greater diameter than the short limb
of the tmp, the diameter of the straight por-
tion of each of said limbs being unvamed from
end to end.

- out the 111tak@ or bell

&3

4. A siphon comprlsmo a siphon intake or
hell and a trap provided with a bend or seal
that connects the long and short limbs of the
trap, the surface- evel of the contents of the
trap being controlled by pressure from with-
, the longer limb of the
trap and that side of the bend connecting
with said longer limb, being of greater diam-
eter than the short hmo of the trap, the di-
ameter of the straight portion of each limb
bﬁmﬂ* anvaried from end to end.

5. A siphon comprising a siphon intake or
bell and a trap having a continuous un-
broken channel with smooth sides, said trap
having two arms and an intermediate bend
or seal the surface-level of the contents of
the t“a,p being controlled by pressure from
without the mtahe or bell, the diameter of
said two arms teing unequal the diameter o1
the discharge end of the trap being less than
that of the inlet end thereof, the diameter of
the mlet-arm being the same from 1ts highest
point to the lowest. part of the trap within the
bend and the diameter from said lowest part

| of the trap to the point of juncture of the

bend and outlet end of the trap gradually
diminishing to meet and coincide with the
diameter of the outlet- arm, the diameter of
the latter remaining the same throughout its
entire length.

6. A Slph(}n comprising a siphon intake or
bell, and a trap formed of a long and short
mb with a bend or seal connectmg sald
limbs, the surface-level of the contents of the

trap being controlled by pressure from with-
out the intake or bell, the diameter of the

longer limb being unvaried throughout 1ts
lenﬂ th and ﬂreater than that of the shorter
limb which also is unvaried throughout 1ts
iength, the area of the hiquid-surface being
Ureater in said tonger hmb, whereby an in-
creased and compact body of air 1s forced
into and through the contents of the trap at
the instant the liquid surface in the longer
limb passes below the top wall of the seal of
‘:.he trap.

A siphon having the invert of the pipe
leadmﬂ from the seal or trap formed with a
shoulder extending horizontally across the
invert, said shoulder conforming to the iner
edge of a cross-section of the outlet-arm of
the seal or trap, the portion of the invert
above the horizontal plane of the shoulder
being curved in a manner to retain the shape
and size of the outlet-arm to a point beyond
the shoulder, whereby the 11111f01‘1111ty of the
water-surface area in the outlet-arm of the
seal or trap wiil be preserved.

8. A siphon having the invert of the pipe
leading from the seal or trap formed with a
shoulder extending horizontally across the
invert at a point above the normal bottom
level of the horizontal portion of the invert,
satd shoulder conforming to the inner edge of
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or trap, the portion of the invert above the
horizontal plane of the shoulder being curved
in a manner to retain the shape and size of
ghe outlet-arm to a point beyond the shoul-

er. :
9. A siphon having the invert of the pipe
leading from the seal or trap formed with a
shoulder extending horizontally across the

imvert, said shoulder conforming to the inner

edge of a cross-section of the outlet-arm of the
seal or trap, the portion of the invert above
the horizontal plane of the shoulder being
curved in a manner to retain the shape and
size of the outlet-arm to a peint beyond the
shoulder, and an inclined portion leading
irom said shoulder to the normal botton:
level of the invert.

10. A siphon having the invert of the pipe
leading from the seal or trap formed with a

shoulder and extending horizontally across |

the mvert at a point above the normal bot-

848,365

tom level of the invert, said shoulder con-

forming to the inner edge of a cross-section
ot the outlet-arm of the seal or trap, whereby
the uniformity of the water-surface area in

said outlet-arm will be preserved, and an in-

clined portion leading from said shoulder to-

ward the normal bottom level of the invert,
that portion of the invert above the plane of
the shoulder being curved to connect the out-
let-arm and the portion of the invert at the
lower end of the inclined portion, such inter-

In testimony whereof I have aflixed my
signature 1n presence of two witnesses.

JOHN F. HARRIGAN.
ﬂfimesses : | | |

A. W. Harrison,
C. F. Browx.

mediate portion of the invert being substan-
tially arched in cross-section, and merging

1nto and coinciding with the shape of the in- 35
- vert at the lower end of the inclined portion.
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