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Lo all whom it may conecern:

Be 1t known that I, NgLsox B. KELDRED, of
the city of Auburn, New York, have invented

certain new and useful Improvements in Pi pe .

Systems for Liquids, of which the following is
a description, reference being had to the ac-
companying drawings, forming part of this
specification, in which—

Figure 1 isa diagrammatic view of a system
of pipes by which my invention may be car-
ried into effect. Figs. 2, 3, 4, and 5 1llustrate,

on enlarged scales, certain portions of the

pipe system shown in Fig. 1. -_

The object of my invention is to prevent the
flow of liquids in pipes from being interfered
with or checked by the.presence of air or
other gases within such pipes.

Although my invention may be used with
other liquids than water, and to avoid trouble

with other gases than air, T shall hereinafter |

speak of the liquid to be carried as ‘“water?’
and the disturbing gas as ““air,”” because I
believe that the most extended use of my in-

vention will be in eonnection with that liquid !

and gas. |

Iig. 1 shows an instance of the use of my in-
vention when it is desired to carry water from
the point 1 to point 16 or 17, |

A B 1s the datum-line, which is the level of
the water at the sounree, as a lake or reservoir,
The heavy line1234567891011 121314
15 16 17 represents a main or pipe through
which the water is to be delivered either to g
pump, K, into which the branch 15 17 opens,
Or to a reservoilr at 16 through the branch 15
16, being controlled by suitable gates at the
points 16 and 17. These gates appear more
cleaily in Fig. 4. It has been customary here-
tofore in laying such mains or pipes to expend
large sums of money in the efforv to keep to
a regular grade-line, either ascending or de-
scending, as the case might require; but by the
use of my invention I am enabled to lay such
mains at will in relation to the surface to be
traversed, rising and falling with the inequali-
t1es of the surface, as shown in Fig, 1, and thus
causing in such a main or pipe the “high
points,”” or ‘‘crests,”” as I term them, shown at
246 810 12 14, The contour of the earth
along the line is represented by the light line
12'3 456 78910111213 14.  Such a

main 1s best constructed of cast-iron pipe laid

]

| with lead joints, and of sufficient size to de-
liver the required quantity of water without
sertous loss by reason of friction. Havingsuch
a pipe, whether it be attempted to obtain a
supply of water through it by the suction of
the pump I, which may be above the water-
level A B, or by forcing water through it by a
force-pump at the point 1, or whether it be at-
tempted to have the pipe flow as a siphon, dis-
charging at a point below the water-level A B,
as af 16, in any of these cases it will be found
that the quantity of water delivered will soon
be lessened and its delivery interfered with by
the presence of air at the erest or crests, which,
lodging there, becomes a serious impediment
 totheflow ofthe water. Thisair may leak into
the pipe, or it may be taken in at one end, or
1t may be disengaged from the water in the
pipe. There may be one or many crests in
the pipe, their number being immaterial and
- merely involving a repetition of the applica-
tion of my invention. The length of the pipe
13 also immaterial, excepting as the loss by
friction becomes excessive at great lengths.
The height of the highest point in the pipe
above the level of the water at the source
must not exceed the height to which alow at-
mospheric pressure will sustain a column of
water and less the friction-head of the pipe for
the quantity sought to be delivered.
Withapipe,ashereinbefore described, which
may rise from the fountain-head at 1, with one
Or more crests, as 2 4 6, to its highest point

) 8, (where it may terminate, if desired, the

pump I being connected to it at that point,)
or continuing in a descending course with one
or more crests,as 10 12 14, and discharging
into a reservoir, asshown at 16, below the level
of the source, or into a pump, as shown at E,
sitmated above the fountain-head within the
limit of its lifting capacity, it is found that
the flow of the pipe, whether as a siphon or
when responding to the suction of the pump
E, is soon intertered with more or less, some-
times to its complete stoppage, by the acecu-
mulation of air at one or more of the afore-
said crests. I proceed to remove thisimpedi-
ment 11 the following manner: If the crest at
‘which the air has lodged has near it another
and higher crest, as the crest 2 issucceeded by
the crest 4, crest 4 by crest 6, and erest 6 by
crest 8, I insert a loop of pipe, as shown by p
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sage from the crest 2 to the mnearest point of
the back slope of the crest 4, that will enable
said loop to maintain a slightly - ascending
grade, and at such a point I connect it into
the main pipe again, as is shown on a larger
scalein Fig. 2. If thiscrest, as 4, issucceeded
by a higher one, as 6, I repeat the same oper-
ation, and se on, providing for as many simi-
lar cases as may arise by mere repetition of
the same means, until the highest erest of the
line is reached, as 8&. | | |

- The operation is as follows: Air having
lodged at 2, because it could not follow the
water down to the subsequent depression 3,

and having been carried by thecnrrent to the

front side of the crest 2, is passed through the

loop p p to the back slope of crest4, andthence |
rises to that crest and 18 carried by the cur-

» pppp,of suitable size to afford an air-pas- Trtherein.

rent to its front side, and is then passed by

another loop p p to the back slope of thecrest

- 6,and thence by repetition of the aforesaid

30

neans is finally delivered at the crest 8.

~ If the main pipe opens into the pump E at
the crest 8, the air at that point may be
pumped with the water into the pump E, or

it may be removed by an air-pump opening

into the crest 8; but if the main pipe follows
a descending course from the crest 3, as shown
in Fig. 1,1 apply the suction of an air-pump
ab crest 8 and remove the air at that pomt.

If the pipe has a uniform descent from 1ts
highest point to the point of attachment of the

- pump E, or to a point where it will flow as a
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siphon in accordance with the matural laws
governing the flow of siphons, it will only be
necessary to remove the air at crest 8, for any
air in the pipe will find its way to the crest 8.

- If, however, the main pipe descends in an ir-
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. the crests 2, 4, and 6.

regular manner, so as to afford one or more

“crests, as 10, 12, and 14, between the crest

8 and the pump E, or the siphon-outlet 16, if

there be such an outlet, these crests 10, 12, and
14 may afford a lodgment for air and interfere
with the flow of water in the same manner as

In such acase the crest
14 may be looped back to crest 12, crest 12 to

crest 10, and crest 10 to crest 8 by loops simi-
lar to p p, Fig. 2, and all the air may be re-

5O

moved by an air-pump suitably located and |
-which applies its suction to the air in the crest

8. Iprefer, however, not to loop back these

- crests to crest 8, but to apply the suction of

59

an air-pump to them, and to remove the air at
each of them either by independent air-pumps
suitably situated with reference to them, and
each operating upon one crest; or, when the

- proximity of these crests permits of i, I prefer
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to operate one air-pump at some convenient

station, as M, Figs. 1 and 4, and carry back a
‘single pipe, B, which I call a ‘‘secondary

pipe,”’ which is connected into each of the
crests by short connecting-pipes, as " »* r° ¥,
Figs. 1, 2, and 4. .1f such asecondary pipeis
used, it isadvisable to make the part near the
pump M larger than the more remote parts, in
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This loss is the more important, as,

owing to the height above the fountain-head,

| the most complete vacuum may be required at

the crest most remote from the air-pump, as at
crest 8, Fig. 1. In order when drawing the

last air from the highest crest to avoid draw-
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ing much, if any,water from thelower ornearer

crests, I put valves or cut-offs in the pipes s’
#* 9% ¢4, and by nearly closing the nearer and

lower ones and the higher or moreremote ones

proportionately less (see Fig. 5) I can cut oft

| a portion of the suction of the air-pump M ab

any crest where a less suction is reguired than
at the highest. A little experience will ena-
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ble any one to so adjust these cut-offs upon
any line of pipe as to draw all the air with but

very little, if any,water from any of the crests.

If it be desirable that water shall never be
drawn at one or more of the crests, the pipes
¥ 2 7 rt, or any of them, may be carried to
the height above the fountain-head repre-

sented by the barometric pressure, and then

be recurved and connected to its air-pump or
to the secondary pipe S. I prefer, however,
to use the cut-offs, by opening which I can at
any time flood the pipe S, in order to clear 1t
of frost or ice, or even draw a quantity of wa-
ter constantly with the air to the air-pump,
whén in cold weather thereis danger from the
frost or ice forming in the pipe S.

In order to avoid forming water-traps in

the pipe 8, if it be laid irregularly in regard

to grade, I connect the drip-pots ¢ {, Figs.1

and 3, to it at such points as seem adapted to
catch and hold water, provided with suitable
valves, V, Fig. 8, whereby they may be cut off
when it is necessary, in order to empty them.
These drip-pots may be dispensed with if the

gecondary pipe S is laid upon a regular grade

from one crest to the next; but it will usually

he found more convenient to lay it disregard-

ing a grade-line and to use them.
T am aware that it is not new to remove the
accumulated air from the crest or highest point

of a siphon-pipe by means of an air-pump,’
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and I do not therefore wish to be understood .

as claiming such a feature, broadly; but,.
Having thus deseribed my invention, what I

claim as new, and desire to secure by Letters

Patent, is— |

1. The combination, with a liquid-convey-

ing pipe or main rising from the fountain-

‘head or source of supply of the liquid to a

certain height or crest, then descending to a
lower level, and then again rising to a point
above the first high point or crest, of an air-

_115 |
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conveying pipe connecting the lower crest to

the back slope of the pipe rising to the adja-
cent crest, substantially as set forth.
2. The combination, with- a liguid-convey-

ing pipe or main laid at varying heights, S0 .
that it alternately rises and descends, of air-

conveying pipes connecting the crests or high

12
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points of the said liquid-conveying pipe or -
main with the back slopes of the adjacent

crests, substantially as set forth.

‘order to reduce the loss of vacuum by friction | - 8. The combination, with a liquid-convey:
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ing pipe or main having an irregular descent | air-pump for exhausting the air from the crests

from a high point, said pipe alternately de-
scending, rising, and again descending, thuns
forming several crests, of a secondary or air-
5 conveying pipe, short connecting-pipes form-
Ing connections between the said secondary
pipe and the said main at the said crests, and
an air-pump for exhausting the air from the
crests of the said main through the said sec-
1o ondary and connecting pipes, substantially as
set forth.
4. The combination, with a liquid-convey-
Ing pipe or main having an irregular descent

from a high point, said pipe alternately de-

(5 scending, rising, and again descending, thus

forming several crests, of a secondary or air-
conveying pipe, short connecting-pipes be-
tween the said secondary pipe and the said
main at the said crests, said connecting-pipes
20 being provided with regulating-valves, and an

of the said main through the said secondary
and connecting pipes, substantially as set forth.

5. The combination, with a liquid-convey-
Ing pipe or main having an irregular descent 2z
from a high point, said pipe or main alter-
nately descending, rising, and again descend-
ing, thus forming several crests, of a second-
ary or air-conveying pipe provided with, drip-
pots, short connecting-pipes between the said
pipe or main and the said secondary pipe at
the said crests, and an air-pump for exhausting
the air from the erests of the said main through

30

the said secondary and connecting pipes, sub-

stantially as set forth. q
NELSON B. ELDRED.

Witnesses:
GEORGE W. NELLIS,
FREDERICK 1. ALLEN.
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