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 to provide means to arrest the velocity of flow
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PATENT OFFICE.

JOSEPH P.

SYSTEM OF DRAINAGE, SEWERAGE,

MONTY, OF SANDYHILL, NEW YORK.

OR THE LIKE.

SPECIFICATION forming part of Letters Patéﬁt_ No. 686,002, dated November 5, 1901.

(No model.)

Application filed Mdy 28, 1901, ‘Serial No. 62246,

To all whonv it inaz 1 concern:

Beitknownthatl, JOSEPHP. MO\TTY acm-—
zen of the United States residing at Sandy-
hill, county of VVashmfrton State of New
York have invented CE‘Ital_Il new and useful
Improvements in Systems of Drainage, Sew-
erage, or the Like; and I do hereby declare
the following to be a full, clear, and exact de-
sceription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same.

My invention relates to certain improve-
ments in systems of drainage, sewerage, and

the like wherein the flow is maintained in

conduits or pipe lines, and has for its object

at desired points, and thereby relieve the

system from corrosion of the pipe-line and the

shattering effects due to impact of a rapidly-
moving body of liguid or semiliquid matter.
In the construction of systems of drainage,

sewerage, and ‘the like as heretofore prac-
ticed it has been necessary to prevent the

possibility of the flow attaining a great veloe-
ity when heavy grades were enconntered by

laying the condmts at a great depth below the

surface at the head of the incline to-afford a

slight ¢“fall” throughout the length of the |
cﬂnductor between the head and the foot of
Under such conditions it has |
‘been necessary toincurgreat expensein labor |
and materialsin excavatm g torand construct-
ing the conduit, as well as in the avoidance

the incline.

of serious acmdents to the workmen and to
the structure. In manyinstanceswhere the
grade is excessive the cost of a properly-con-
structed conduit under the old system has
been proh1b1t1ve, and in the alternative the
structure has either been abandoned or the

line laid with such steep gradients as to in-

evitably result in the rapid deterioration and
the ultimate destruction of the conduit at
points where it receives the full 1mpaet ot the
high-velocity flow.

Ttis the purpose of my inv entwn to-provide
a system that is cheap in first cost of material
and labor, that is subject to none of the dif-
ficulties that surround the deep-trench uni-

form-gradient conduits, and that is simple in
construction, effective in operation, and in- |
To these ends
my system comprises a conduit-line, prefer- |

expensive in maintenance.

tom 2, having a centr al outlet 2.

ablyofiron pipe-sectionsof the desired dimen-
-sions, which is laid in shallow trenches fol-

lowing the contour of the ground or where

practicable and permissible is laid along the

surface of the ground, and in either event
following the contour of the land which it
tmverses It will be apparent that an im-
mense saving in the cost of labor and mate-

55

6o

rial will resuls from such a system and that

as it presents nomne of the insuperable engi-

neering difficulties which are inherent in Lhe
old systems it is adapted to any locality. It
is of course apparent that when the line fol-
lows a steep declivity the velocity of flow
would be disastrous toeven an iron structure
of the character employed; but I et”fectually
avold the effect of such a flow by receiving
the flow in a specially-constructed chamber

i‘55

where the velocity is gradually arrested and

reduced to a point where it is no longer dan-
ogrous. This chamber is preferably con-
structed as a masonry or concrete manhole
having an inlet from the pipe-line tangen-
tially d1sposed with respect to its walls and
an outlet placed at a point in the manhole

.where the velocity of the Whllllﬂﬂ‘ water 1s

sufficiently reduced.
The preferred forms of my invention are

illustrated in the accompanynw drawings, in
‘which—

-Figure 11is a sectional elevation of my ‘‘ ve-
g_loolty -reducer,” comprising a manhole with a
‘tangential inlet and bottom outlet.
a t1 ansverse section through said ‘'manhole.
Fig. 3 is a similar view to that 1 in Fig. 2, illus-

TFig. 21s

trating certain modlﬁcatlons I‘iﬂ' 4 I

View 1llustrat1ng my system as &pphed to a
sewer laid on a sharp mchne
are enlarged detail views of the tanﬂ'entlal,
inlet- nbzzle

Figs. 5 and 6

Referring to the drawings, 1 represents a
eylindrical ‘manhole which is preferably built
of concrete or cement to afford a smooth in-
terior wall terminating in an inclined bot-

The top of

the manhole is finished off with the usual
tapering crown 3, surmounted by a flanged
rim-plate and cover 4, flush with the smface-
of the ground. Embedded in the side of the
manhole structure is an inlet which consists
of a cast-metal pipe-section 6, having a later-
ally-flaring opening 7, surrounded by wings
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the center.

Z

6’y which lie in and conform to the interior
wall of the manhole, the whole constituting
a tangential delivery-nozzle through which
the increasing flow is injected into the man-
hole in such manner as to cause'it to follow
the sides thereof and then gradually move

with a constantly-decreasing velocity toward
In order that the first complete
revolution of the jet may be maintained in
a substantially horizontal plane, to subject
the jet to the full retarding effect of the fric-

~ tional resistance offered by the quieter flow
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toward the center and to keep the line of re-
sistance offered by the side of the arresterin
as near a horizontal plane as possible, the
nozzle-orifice 7 is directed in an upwardly-

“1nclined direction, as shown.

To receive the impact of the jet and avoid
any scouring orabrading effect upon the sides
of the manhole, rabbeted metal plates 8 are
laid in and conform to the surface of said
manhole.
rabbeted edge 6° of the nozzle 6 and is in turn
engaged by the next plate of the continuing
series, which may be carried entirely around
the surface to provide a smooth belt or wear
surface in the path of the jet. TUnder certain
conditions I prefer to further retard the ve-

locity of flow and break up the jet.as it fol-

lows the walls of the manhole. For this pur-

pose I may provide the plates 8 with a series

of grooves 8" or ridges, or a combination of
both,asillustratedin Fig. 3. Whenitis found
desirable, I also form similar grooves or
ridges, oi* both, in the surface of the man-

The first of these plates abuts the

1

hole, both on the sides and inclined bottom

thereof. These ribs and grooves in addition
to the above-mentioned function serve as
channels to catch and conduct all heavy
solid matter that is thrown out against the
sides and immediately conduct the same to
the outlet, thereby preventing such matter
rubbing and abrading the sides under the
influence of the swirl of the jet. |
An outlet 2’ connects the bottom of the
manhole with the pipe-line and is preferably
located in the axial line of the manhole and
joins the pipe-line by an easy bend. In ap-
plying my *‘velocity-arrester” manhole, as

above described, to my system I lay the con- :

duit, preferably consisting of a series of metal
pipe-sections of the usual commercial form.

in a shallow trench following approximately |

the eontour of the ground. This conduit of
course is of a size and capacity to meet the
requirements of hydraulic engineering prac-
tice, and may be connected at desired points
with manholes, catch-basins, and branches in
theusualmanner. Whenaninclineisreached
I find it desirable to reduce the diameter of
the conduit or pipe-line, and prefer to make
the reduction through the intermediacy of an
ordinary manhole, as 1’, Fig. 4, located at the
top of the incline, connected on the intake
side with the pipe-line 5" and on the outlet
side with the pipe-line 5 of reduced section,
which latter is carried down the incline and

willy, “e——
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connected to the coupling-flange 63 of the tai-
gential nozzle 6 of a velocity-arrester man-
hole placed at or near the bottom of the in-

cline. If the descent be especially long or
steep,. 1t is obvious that one or more ‘‘arrest-
ers” may be interposed in the line between

the top and bottom of the incline. The out-
let from the arrester-manhole is enlarged and
communicates with a continuation of the pipe-
line &', which is of the same or larger capacity
than the portion 5" at the top of the grade.
The flowin the conduit should be sufficient
to carry off all matterintroduced into the sys-
tem. Ilence in the level reaches of ground
the line will be given the normal fall required

by good engineering practice. When the line

reaches the top of an incline, as at 1’ in Fig.
4, the velocity of flow increases and is con-

stantly accelerated on the grade until the

contents are dischargedinto the manhole 1 at
the bottom of the incline. The tangential
nozzle directs the flow against the side of the
manhole without sudden shock, and the wa-
ter takes up a whirling motion about the in-
side of the manhole,with an easy and gradual
subsidence of the velocity until the center is
reached, when it flows out at the enlarged
outlet 2 into the pipe-line 5'.

While I have shown the velocity-arrester
as a vertically-disposed cylindrical manhole
with a tangential jet entering about midway
of its height and an axial bottom outlet, it is
obvious that the arrester may be constructed
as a chamber of any other suitable form and
may be disposed in a horizontal or ineclined
position, with the tangential nvzzle and the

outlet located as expediency-or efficiency of

action may dictate.

What I claim is— |

1. In a pipe-line system for sewerage and
the like, a pipe-line, and means to arrest the
velocity of flow at desired points in said sys-
tem, comprising a receiving-chamber, a tan-
gential inlet from said pipe-line into said
chamber, and an outlet for said chamber.

2. In a pipe-line system for sewerage and
the like, a pipe-line, and means to arrest the
velocity of flow at desired points, comprising
a receiving-chamber, a tangential inlet from
sald pipe-line discharging in a direction in-
clined upwardly in said chamber; and an out-
let from said chamber. - |

5. In a pipe-line system for sewerage and
the like, a pipe-line, and means to arrest the
velocity of flow at desired points in said sys-
tem, comprising a receiving-chamber a tan-
gential inlet from said pipe-line into said
chamber, and an outlet from said echamber
located in the line of reduced flow.

4. In pipe-line systems for sewerage and
the like, a pipe-line, and means to arrest the
veloeity of flow in said system, comprising a
receiving-manhole located at the bottom of
each inclined section of said pipe-line, tan-
gential inlets from said pipe-line sectionsinto
the respective manholes, each inlet having
an enlarged nozzle conforming to the inner
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surface of the respective manholes, and an
outlet from each manhole to the succeedmﬂ'

section of the pipe-line.

5. In a pipe- -line systein for Sewelage fmd

the like, a pipe-line, said pipe-line being of
| reduced cross-section on inclines, a manhole
-~ at the bottom of each incline, a

tangential
inlet connecting each inclined section with

- 1ts respective manhole, and an outlet from

IO

each manhole into the succeeding pipe-line
section, whereby the velocity of flow down
each incline will be arrested by a centrifugal
whirl in the manhole at the foot of said in-
cline.

6. In systems of sewerage and the like, a
Velocm}, -arrester comprising a manhole hav-
ing a curved cross-section, a tangentml inlet-

" nozzle therefor, and an outlet- -pipe leading

20

from said manhole at a point out of the d1—
rect line of flow from said inlet, whereby the
velocity of flow from said mlet will be grad-

) ual] y retarded.

In systems of sewelawe and the like, a

velocﬂay arrester comprising a manhole hd;V'

ing a curved cross-section, a tangential inlet-
nozzle therefor, lining-plates in said manhole

~ disposed In the path of the jet from said in-

- 30

let-nozzle, and an outlet- plpe in the axial line
of said manhole . |
8. In a system of sewerage and the like, a
velocity-arrester comprising a concrete man-
‘hole having a curved eross- sectlon a flaring

a_n

62

| inlet-nozzle tangentially disposed in said man-

hole, lining-plates in the inner surface of said
manhole in the line of flow from said nozzle,
and an outlet dlsposed in the axial line of
sald manhole.

35

9. In a system of sewerage and the like, a

velocity-arrester comprising a concrete man-

hole having a curved cross-section, a fiaring

upwardly-directed inleti-nozzle tangentially
disposed in said manhole, lining-plates in the
inner surface of said manhole in the line of
flow from said nozzle, and an outlet disposed
in the axial line of said manhole.

10. In a system of sewerage and the hke,

velocity-arrester comprising & manhole hav-

ing a curved crogs-section, a tangential inlet-
nozzle opening therein, lining-plates having
surface obstructions on the inside of said
manhole in the line of flow from said nozzle,
and an outlet from said manhole. |

11. In a system of sewerage and the like, a
manhole 1 ha,vmn* a cuwed cross-section, a
tangential inlet-nozzle 6 having a flaring ori-
fice 7, a series of lmmﬁ'—pla,tes 8, and an in-
chned bottom 2 having a eentral outlet-ori-
fice 2'. |

In testimony whereof I affix my s wna,tme

in presence of two witnesses.
JOSEPH P. MONTY.

Witnesses:
CHARLES R. PARIS,
LEo W. DONNELLY.
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