-Sheet 1.

2 Sheets

D. KNOWLES.

(No Model.)

ER,

1
Lt

SEW

|
I

1690,

Patented Sept. 16,

r
l

-

Lreveretor,

L

X

No. 436,736.

“

| ,.U.“ |

| : “

| L h:..,wullru
: / @ﬂgﬁvomu

Witrnesses,

i
(.03 oy

THE NOARIS FETERS €0., PHOTO-LITHO., WASHINGTON, 0. C.




(No Model.) 2 Sheets—Sheet 2.

D. KNOWLES.
SEWER

- No. 436,736. Patented Sept. 16, 1890,
| o

>

ff, 'I :i |
e | | & Y
| - - . . ' e
5 N ""' ! "\\\ ‘w -
Ey -
| : : N
x \ a |
ﬁ _ AN
™ \ E‘;& PO |
NN A
: X = \
TR _ .
f-f N
7 '
"

N
A

N : |
\ |
%
i
N e
\"\ 3 3 1:_,
N H B
A\ W, E v
N g A
AN
LW _,,',‘I
' \l ‘-*‘.i 4
‘*i. -l':' "'
‘AR

“¥E& 7%

!. — . : I —4 ] TS At [ ALY K0 B T RN AN TS
l#'iwé‘ ¥/, e », f Ty ,?‘E-?/; F}"“""f [/ / ‘& ’
"f %, _ . !_" . ;f hq_-;_‘_..-""' ;‘h : / ;

o, &

e
g7 28 AN
3 .I-"j "

_TE TR RN NN
; : ’
I LR X
i :-,'t. T 1
N \1 NN
1 \1:1}. S D
1L R N
— '._"_"___I:--I " i \
T RN NN ,
NN NN ‘
\ \ .
\ \\ h
"
- %\\‘ \i
S N
NS
| | N
\‘Q \
N X
N
N
2SN ORN

| N
o N . ¥ 07y

N

AN S. 07 { [, i,
;;: : ,
Q
oA




UNITep StaTes PATENT OFFICE.

DANIEL K\TOW'LES OF NORFOLIL VIRGIN IA ASSIGNOR OF ONE FOURTH TO
GEORGE W J OHNSTON OF SAME PLACE.

SEWER.

QPECIFICATION forming part of Letters Patent No. 436,736, dated September 16, 1890

Appheetlell filed January 1‘?, 1890, Rerial No. 337,233,

‘(No mudel)

To all whom it may concerm:
Be it known that I, DANIEL KNOWLES, a
citizen of the United Stetes residing at Nor-

folk, in the county of Norfolk and State of

¢ Virginia, have invented cerfain new and use-
ful Impl ovements in Sewers, of which the fol-
lowing is a specification, reference being had
thereln to the accompanying drawings.
Figure 1 is a plan view showing, conven-

. 1o tionally, a system of sewers embodying my

improvement. Fig. 2 is a vertical seection on
line z «, Fig. 1. Fig. 318 a vertical section
on line v y, Fig. 1. TFig. 4 1s a side view of
the parts, enlarged, constituting a house-con-
1z nection. Fig. 5 is a plan view of what is
shown in Fw 4, TFig. 6 shows the upper end
of one of the cleaning-ducts when the cover

or sealing device is applied. Fig. 7 18 a sec- |
‘maintaining sewers of the systems having ex-
ceedingly lar ge mains as well as large later-

-als, employment has been made of SCoops,
scrapers, and other similar implements,which .

tional view showing a modification of the
20 wire cleaning device.
of the tool or wire-grasping devlee illustrated
in Fig. 7.
Meny of the features of the present inven-
tion can be employed in constructing and op-
25 erating sewers of any of the ordinary styles.
I have illustrated them as being applied in a
system of sewers having mains, as at A, lat-
erals, as at B3, and house eonneetlons, as at C,
each of these bemﬂ‘ constructed of terra-cotta
30 pipe of the proper dimensions. The house-
connections C C are joined to the laterals B,
and thelastinturn empties into the main atA.
Each lateral may be of any desired length,
80 long as it is operative in carrying the

35 meterlele to the mains, and at the upper ter-

- minal and at other emteble points there are
- placed flushing-tanks, as is indicated at P,
which, being of well-known -construction,
need not be here illustrated or described in

- 40 detail. The house-connections C C are
joined to the laterals in a suitable way—as,

for instance, by means of “Y’s” or branched

sections of the terra-cotta. In fact, as 1llus-
trated, all of the branch ducts are joined to
45 those from which they diverge by means of
Y -connections, although in some of the fig-
ures the pipes or ducts are shown by eontmu-
ous lines as a conventional illustration re-
quired by the reduced size. |

50

Fig. 8 shows the end.

I dent to the fise of sewers of this class, from

the fact that solid and heavy mateua,ls are
constantly accumulating at one pleee or an-
other in the house-connection pipes at C C
and in the laterals B, these accumulations xg

resulting in such a stoppeﬂe of the ducts that
they become useless, as the water ig prevented
‘entirely from ﬂowmn through them, Here-
tofore when they heve eeeuued it has been
‘necessary to tear up the streets, or the pave- 6o
‘ments, or the alley-ways, or cellars; or yards

of the houses in order to locate the places
where the stoppages occur and in order to get
access to the interior of the plpGS for remov-
ing the accumulations. This is a tedious 635

Qmettel and one entailing constant and large
expense in maintaining sewers of this klnd

I am aware of the fd@t that 1n using and

could be introduced from time to time for the

purpose of cleaning the sewers and laterals,
they generally requiring that one or more
men should descend to and enter the sewers
for the purpose of manipulating such de-
vices; but I am mnot aware of the fact that
this difficulty has been overcome in operating
the smaller sewer-pipe connections or in re-
spect to the laterals of small'diameters.

75..
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In my system I begin at the time of the ley-

ing of the sewer, latel al, or house-connection,

end asthe pipes are bemﬂ* laid Iform bt-a,nehes
connecting with the pipes and bring them to
convenient points at or near the surface and
then place permanently in them the means
for opening or cleaning the pipes through
which the water passes, said means gener elly
consisting of wires, chains, ropes, or equiva-

C .
lents, one end of eaeh of which lies in one of ?
the seld branches and extends to the surface,
where it is pelmeueutly fastened, and the
other end lies in another of said brenehes lo-
cated at a suitable distance from the former,

_ _ 95
the body part of the cleaning device lying

permanently but quiescently in the main duct

through which the water passes. One way of
demg this is illustrated in the drawings. (See

‘Great trouble and e*ipense have been inci- I‘ln*s 1 to 5. ) ‘The house-connection runmng 100




- to the lateral, and indicated as a whole by C,

as aforesaid, is composed of the part ¢, lymn-

o between the lateral and the curbstone of the

sald point inward to the house

sidewalk or some other Sultable and equiva-
lent point, and the part ¢, extending from
Oldmauly

- the house-owner is responsible for the condi-

tion of the sewer from the point ¢? inward,

~and the city is responsible for its condition

IO

~one at ¢® and one at ¢t the formel being a |
yvard sink or cesspool ¢ at the end of -a blanch'
c® and having a trap at ¢% and the latter be-

betﬁeen the point ¢® and the lateral.

side of the house and havmfr two terminals,

ing at the end of a blanch ¢®, with which the

main waste-pipe ¢* from the house is con-]
nected and which joins to the main part C |

by one of the aforesaid Y’s.

20

35

40

and the point ¢* on the other hand.

reasons to be described.
“carried up to the surface in a similar way |

Now it frequently beeomes necessar y to”

i

The
part ¢’ is shown as extending into the rear

- clean the pipes at some point between the |
- terminus of c®or the trap at ¢® on the one hand

vide for this I, while the plpes are being laid,
carry off br a,nehes at D D’ D*—that is £o say,

~ataproper place linserta Y-section, and with
1t connect a series of sections and carry- them

to a point at or near the surface. The branch
the bricks of the pavement. Each of these
should be bent or curved as gradually as pos-
sible away from the line of the main pipe, for

‘The branch D’ is

from a Y near the trap at ¢, and the branch
D? is taken off from the waste- -pipe at cb. It

are curved away from the direction in which

T'o pro--

‘passing through,

436,736

ing dévlees attached—in Which CaASe- the lat-

tel is secured to the end of the wir ¢, and it

18 drawn through the plpes and carries with
1t the cleaning appalatus

When the end of

the latter appearsat thebranch toward which

1t 1s drawn, the wire may be detached, and
then the cle&umn* rope or apparatus may be
drawn back and fmth until the obstruction
1s removed. After that the wire E is again

attached to the rope, and as the latter is Wlth-
drawn the wire is again introduced into the
pipe and brought so that its ends can be se-
cured at or near the sealing-caps; but if the

¢® the wire E’is used.
tinuously from the cap at d? mdependently of

75

30

_stc)ppan‘e should be found to be in the part :
It may extend con-

that indicated by E; but I prefer to join the

wire K towire K, as mdleated ate,aslthereby
| avold h&vmw more than one wirein the main
{ plpes at ¢/, and consequently avoid as much
as p0551ble the presence of bodiesin the pipe

which will cause the stoppage of materials

b equivalent is secured to the end ¢? of wire E

-and another secured to the end &2 of wire B/, :

_ D has its upper terminus immediately below |

Then a pull 18 exerted at the end ¢’ of wire E,

which results in drawing the wires E a,nd"
{ £ and their &ttached dewce% through the
“branches D" D? pipe ¢, and branch D. When; _-

both ends of the attached ropes or equiva-

lents appear at the upper end of branch D,
one of them is made fast and the other (after |

‘When the wires are thus
| Joined, as at e, the manner of cleaning the
sewers 18 as follows: First, a rope, cmd or

90 =

95

1CO

being released from thewire) is utilized either
to ef[eet the scraping or to carry back the

-will be noticed that the branches D’ and D?

the part D is curved—thatis, they are curved |

backward and up, while the latter is curved
forward and up. |
E indicates a wue, chain, 001(1 series of

- jointed rods, or other suitable equwalent de-

- the cap whieh seals up the branch D’.

85
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vices. When the pipes are ori iginally laid,
this wire or equivalent is inserted in the way

shown in the drawing, one end being secured |

in or near the cap d’, which seals the end of
branch D, and the end being secured to or at

Now
i1f it be found that there is a stoppage some-

where between the trap-connection at ¢® and |

the point ¢* the caps of the parts D and D’ are

removed and the wire B made free, so that it

can be drawn through the pi pes. If this wire
is itself depended on to effect the cleaning,
either alone or with the assistance of some at-

tachments to serape or engage with the accu- |

mulated materials, a rope, chain, or the like
15 secured to one end, so that the wire can be
drawn back and forth until the obstruction
is removed.

and secured to the cap orotherfastening and
the branches D I’ again sealed up; or, in-
stead of using the wire for the purpose of
cleaning, another device may be inserted—

- such as a ropeor chain with serapersor clean-

As soon as this is acecomplished -
the end of the wire is drawn back to place

cleaning mechanism,and afterwarditis drawn

1 back to “the position last deseribed, and the

otherropeissimilarly used until both branches

| of the pipes are cleaned. Then the Topes are
| agaln attached to the ends e* and ¢€* of wires
E and K’, and they are drawn back, bringing
 the wires E and E/ againin the poswmn shown
i in the drawings, aftel which the branches D,

D’, and D? are all sealed up.

It will be seen that in any case Ileave pel-
manentlyin place in the sewers deviceswhich
can be utilized directly for effecting the clean-

{ Ing of them, or which can be utilized as in-
strumentalities for drawing a cleaning appa-

ratus through the duects.
In order to be able to clean that part of the
house-connection between the point ¢ and
the lateral, I provide at the time the sewer is

105

110
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being laid branches at F ', one as near as
possible to the point ¢® and the other as near

as possible to the lateral, a,nd place therein

and 1n the main pipes ¢’ another wire or

equivalent I? which is secured in place so as
to be accessible at the upper ends of the

branches F I/, and in case of a stoppage in
this portion of the pipes they can be clefmed
by the means just described. -

T'he laterals B are provided with branches

and cleaning devices substantmlly similar to

those above set forth.
G indicates a br anoh running off f10m the

Y25

130
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lateral as near as. practicable to the terminal
thereof and thence up to the surface of the
earth,the upper end being sealed and covered
in any suitable way—as, for instance, by the
paving-stones of the street. Then ata suitable
distancefromthelastsaid branch G (ordinarily
1 the neighborhood of two hundred and fifty

~ feet) I construct another branch G’ , the end

IO

20

20

35

) 40

'511rfaee, as shown in the other figures.

for picking up the wire.

of which is also placed at or near the surface,
so as to be accessible. G* is a wire or equiv-
alent extending from one to the other of these
branches G G’. This is repeated along the
lateral as often as 18 required—-thatis to say,
pairs of oppositely-extending branches are
run out and up from the lateral to the sur-
face, as shown at H H’, and each is provided
with one of the wires or cleaning mechanisms.
It is unnecessary to deseribe Lhe occasion for
or the manner of using the wires at G* H?, as
they are similar to tho‘oe above set forth in
connection with the parts adjacent to the
house at D D’ D2

When branches are f01 med—such as are
shown at D D’ D*G H, &e.—they are started
from Y’s, as dforesa1d in the main pipes,
and the Y part is laid down in a horizontal
position in relation to the body of its pipe-
section,so thatthe cleaning-wire which passes
through it shall when out of use lie as closely
as possible along one side of the pipe, and this
arrangement is better than to have the Y part
tumed upward, as in the latter case the wire
will tend to sag in at least two places across
the main body of the pipe, and thus induce
the lodging of materials to form obstructions.

In Fig. 7 1 have illustrated the fact that the |

wire E need not have its ends brought up
through the branches and fastened at the
In
this case it is of such length that 1ts ends can
lie in the main water—ducb but they are ad-
jacent to the ends of the brancﬁh duet,so that
access can be had through the latter to them.

A tool 1s shown in Figs. 7 and 8, it being one

of the many sorts that can be made available

There are some ad-
vantages incident to this arrangement of the

- parts, among others being ﬂllS, that the wire

K0

18 S0 _di3posed in the sewer that it does not
act to catch or impede the materials passing
through the duct. When the ends of the main

wire are carried up through the branch duets,

there are bends at the lower ends of said

- branches, to which bends thereis incident the

60

danger of causing stoppages. In this ar-

_1anwement homever in Figs. 7 and 8 thele_
are present the essential features of my in-

vention, as the branch ducts or openings at
D D’ D3 &e., still permit access to the wire
and per mit its free manipulation and the wire
is left permanently in place. -

‘What I claim is—

1. In a sewer system, the combmatlon with
a water-duct, of a flexible wire or equwd,lent
situated per manently in said water-duct and

adapted to be drawn thrmw'h it, said Watel- i ble Wlthout eﬁectmn‘ an entmnce mto the in-

-‘branch ducts arranged in pairs,

duct having apertures or branches extending
to the surface of the ground or to a plaee
where its ends can be exposed to permit ac-
cess to the said wire or cleaning device, sub-
stantially as set forth.

2. In a sewer system, a water-duct and

pair communmatmn with the same water-
duet and extpndmn‘ upward therefrom in op-
posﬂ;e directions, in combination with a flexi-
ble wire or equwalent situated permanently

s, those of each

75

in said water-duct and having one end lying

1n or accessible through eaeh one of the said

pair of branch duetq whereby it can be

drawn in either dir ection ,substantially as set
forth. |

3. In a sewer system hzwmg a watel duct

with two water-supplying branches, the com-
bination therewith of a two-part flexible wire

30

85

or equivalent lying in the said water-duet,

one part thereof lying partly in one of the

sald branches and one part lying in the other
of the said branches, both of which parts are
accessible from the surface of the ground, and

9O

sald water-duct having an apelture Or means

of access independent of or remote from the

aforesaid water-supplying branches for reach-

ing the said wire, substantially as set forth.
4 In a sewer system, the combination of
the water-duct C, having branches, as at c® ¢8,
and the flexible wire or eqnwalent E, mtuated
permanently in the said duct C and having
a branch in the duct ¢® and a branch in the

duct 8, substantially as set forth.

5. In a sewer systemn, the combination, with
the main water-duct having water fecadmﬂ* or
receiving branches, as at cﬁ ¢’, and a bmneh

duct or ape1tu1e 1emote from sald branches

c’ ¢, a8 at D, of a cleaning-wire or equiva-

lent swua,ted permanently in one of the said |

branch water-ducts, a cleaning-wire situated
permanently in the other of said branch
water-duets,and a cleaning-wire sitnated per-
manently in the main Watel duct, said clean-
Ing-wires being joined together .;md being ac-
cesmble through the apertme or duct fmt D,
substantially as set forth.

6. The combination, with the street main
or lateral, of the house branch or connection

the house waste-pipes, a cleaning-wire, as at

E, lying permanently in the said part ¢/ and

havmv 1ts ends acecessible at the surface, as

descnbed and the cleaning-wire I?, Sltuated_

pelmaneutly in the afomsald pmt ¢ of the
duct, substantially as described, whereby the
said two parts ot the branch duct can be in-

dependently cleaned, substantially as set 123

forth.

7. As an mstl umentahtv for cleaning the -

water-ducts of a sewer or connectwn a wire
or equivalent, as at K, permanently seeured
in place and. lying more or less in the said
water-passaze, the ends thereof being accessi-

95

100

10§

IIO

115
having the part ¢, extending fr om the main .

to the pavement, and the part ¢’,extending to

I20

130
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terior of the said watel duet, substantially as In testlmony whereof Iaffix m ysw‘natul ein
set forth. presence of two mtnesses |

8. In a sewer, a wire or equivalent, as at K, o
located permanently in said sewer and hayv- DANIEL KNOWILES.
5 ing a substantially smooth and unbroken sur- | Wltnesses | I
face from end to end that is without lateral - JAMES ERWIN |
projections, substantially as set forth. (xEO. W. JOHNSTON.
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